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INTRODUCTION

The dramatic loss of Louisiana's coastal wetlands and barrier shorelines is
well recognized by government agencies, industry, universities, and the public.
Between 1932 and 1990, the deltaic plain of the Mississippi River lost over
680,000 acres of land due to a complex suite of causes. Controversy and

debate continues as to the causes of coastal land loss in Louisiana. Estimates

of the contribution of man to the land loss problem ranges between 10 percent
and 90 percent (Britsch and Kemp, 1990; Penland et al., 1990; Penland et al.,
1992; Turner, 1997). Several government agencies and industries have been
targeted as the primary cause of coastal land loss from the U.S. Army Corps

of Engineers (USACE) to the oil and gas industry. The role of natural processes
and the multiple causality of the coastal land loss problem often have been
overlooked (Boesch et al., 1994). In an effort to further our understanding and
knowledge of the coastal land loss problem in Louisiana, the Gas Research
Institute (GRI) sponsored a research project through the Argonne National
Laboratory (ANL) entitled "Natural and Human Causes of Coastal Land Loss
in Louisiana" in cooperation with the U.S. Geological Survey (USGS). The
study team consisted of scientists from GRI, ANL, Louisiana State University
(LSU), University of New Orleans (UNO), USGS, USACE, and the Louisiana
Universities Marine Consortium (LUMCON).

The coastal land loss data used within this GIS task was provided by the USACE.
The data were first published in an atlas entitled "Geological Investigation of

the Mississippi River Deltaic Plain: Land Loss and Land Accretion," and later

used to establish rates of coastal land loss in three subsequent technical reports
(Dunbar et al., 1992; Britsch and Kemp, 1990; Dunbar et al., 1990; May and Britsch,
1987). The data were provided to the classification research team in digital format,
and includes the following information for the Mississippi River deltaic plain:

[1-1932 land/water interface base map compiled from National

[ Ocean Service (formerly U.S. Coast and Geodetic Survey)

[ topographic sheets (NOS T-sheets) and 1:62,500 USGS

[] topographic quadrangle maps,

[J-areas that converted from land to water in each of four time periods,
[11932-1956/8, 1956/8 - 1974, 1974-1983, and 1983-1990, and
[1-coding which discriminates features for each time period.

This study focuses on three major land loss research tasks:

[J1) Geologic Processes,

[12) Vegetative Processes, and

[13) Spatial Geographical Information System (GIS) Analysis.

Through these research tasks, the objectives of this study are to quantify and
rank the causes of coastal land loss within the Mississippi River delta plain in
southeastern Louisiana (Figure 1). This study took advantage of continuing
research by the USGS in framework geology and subsidence processes and

the USACE in GIS analysis, framework geology, and subsidence processes
(Dunbar et al., 1990; Dunbar et al., 1992; Britsch and Dunbar, 1993;Williams

et al., 1993). The geological process task focused on the Holocene evolution of

The data were originally developed by the USACE to:

[11) map the location of land loss in coastal Louisiana,
[12) quantify the spatial and temporal magnitude of land
[1 loss between 1932 and 1990, and

[13) identify significant historical trends in Louisiana land
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Barataria-Terrebonne National Estuary Program Exxon Company [15) altered hydrology: multiple - submer gence due to multiple causes of channels. Channel flow refers to erosion due to currents generated by the
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[11) it contained the most diverse coastal land loss conditions and i‘;‘;ﬁiﬂ :;Z‘r’l"sfhe Levee District I;fﬁﬁiiiﬁ S:iyv::i?;mg Commission [l hydrologic alteration; including impoundment, oil/gas canals, roads, ebb and flood of tides. Within the erosion class natural waves accounted In order to rank the processes of coastal land loss, some classes will stand Turner, R.E., 1997. Wetland Loss in the Northern Gulf of Mexico.

[J therefore provided the best means of evaluating the range BP Oil Company Lake Pontchartrain Basin Foundation L) and/or navigation for 26.21% of the total loss, followed by navigation waves at 3.16%, and alone and some classes must be combined. To rank oil and gas, the direct Table 3. Delta Plain Coastal Land Loss Ranking [|Estuaries, v .20(1):1-13.

[0 of applicability of the classification schemes, and zf;?alcgfvngmnzigﬁg ;ﬂ";"fgle;é;fwﬂei‘?:‘“ Louisiana [16) faulting - submer gence due to active faulting, channel flow at 1.50%. removal - oil and gas class must be combined with the submergence - altered CLASS NAME ACREAGE PERCENT

[12) the interim data could be used to understand the processes U.S. Geological Survey o [17) natural water logging - submer gence due to natural subsidence, hydrology: oil and gas class. This holds true for navigation also. All of the Oil and Gas 249,152 36.06% Wayne, L.D., M.R. Byrnes, S. Penland, P.T. Wilkey, T.R. Williams, and S.J.

[ af fecting the loss, and enable researchers to better refine the William W. Goodell Jr. P.L.C. _ Bayou Lafourche Fresh Water District o [18) failed reclamation - submer gence due to flooding of former reclamation Of the possible process combinations within the submergence process remaining classes will stand alone. Oil and gas ranks the highest process of Eﬁm]%l d\;\;a;\’:zl tiple }ﬁ;’gzg g?iio//z W illiams, 1993. Classification of Land Loss by Geomorphology and

0 classification for complex loss scenarios. ;\;f’g i:g:;;?;;ﬁbgy Rescarch Corporation t?q?\‘/ﬁ?fyhf;‘;g;ngfl:;gﬂ and Gas Association [ projects which have subsided, and category, nine classes were delineated. Within the submergence class, coastal land loss at 249,152 acres or 36.06% of the total loss (Table 3). Navigation 33114 4.79% UProcess. Coastal Zone '93, ASCE, p. 85-95.

[19) herbivory - submer gence due to animals eating the marsh followed by altered hydrology: oil/gas accounted for 172,174 acres or 24.92% of the Next is natural wave erosion at 26.21% followed by altered hydrology - Natural Waterlogging 21,0690 3.05% 0

The USACE land loss data set was carefully reviewed to derive initial PROCESS CLASSIFICATION ] substrate collapse. total loss, followed by altered hydrology: multiple at 21.52%, natural water multiple at 21.52%, navigation at 4.97%, natural water logging at 3.05%, Failed Land Reclamation 16,4030 2.37% Williams, S.J., S. Penland, and H.H. Roberts, 1993. Processes Affecting Coastal

concepts of loss geomorphology and processes. A mosaic of the fifty maps logging at 3.05%, failed land reclamation at 2.37%, altered hydrology: failed land reclamation at 2.37%, and channel flow at 2.27%. All of the gg?gilp?gw ﬁfggL ?2?02 W etland Loss in the Louisiana Deltaic Plain. Coastal Zone '93, ASCE,

was created on a single wall of the laboratory and used as reference during a Coastal land loss is typically the result of complex interactions among natural and The actions of direct removal include: impoundment at 1.16%, altered hydrology: roads at 0.70%, faulting at remaining classes are 2% or less and account for less than 6% of the total Alt. Hydro Impoundment 7,992 1.16% Up. 21 1-219.

series of open discussions in which similarities in coastal land loss configurations human activities upon the landscape. Therefore, it is difficult to isolate an activity [11) oil/gas channels - dredging and/or surface excavation 0.57%, and herbivory at 0.08%. loss. When discussing the results of the GIS analysis task it is important to Alt. Hydro Road 4,825 0.70%

were identified and evaluated. Additional information was compiled about coastal as the singular cause of a specific area of coastal land loss. However, general [12) navigation channels - dredging and/or surface excavation keep in mind that these results describe local processes and do not reflect iitg:sl% hannel ?gﬂ 8'?32//0 Acknowledgements

land loss processes and landscape activities (cultural and natural) associated with assumptions can be made for most areas regarding the primary physical process [13) drainage channels - dredging and/or surface excavation Of the possible direct removal combinations, eight classes were the direct contribution of important regional processes such as river control, Burned Area 129 0.1 10/2

individual areas of loss. This information was used to generate process scenarios that removed or submerged the land, as well as the primary actions that initiated [14) sewage ponds - surface excavation delineated. Within the direct removal class, oil and gas channels are the subsidence, and eustacy. Within this context, one of the major goals of the Herbivory 561 0.08% The research results presented in this map were sponsored by the Argonne

for highly expressive coastal land loss formations. Once a familiarity with the the process. By employing a classification scheme which graduates from general [15) borrow pits - surface excavation highest at 76,978 acres or 11.14% of the total loss, followed by navigation GIS analysis was to determine the contribution of natural and Sewage Pond 308 0.04% National Laboratory, Gas Research Institute, U.S. Army Corps of Engineers,

regional data set was acquired, a series of examples were extracted to illustrate coastal land loss process to specific cultural and natural landscape activities, each [16) burned areas - fire channels at 1.63%, borrow pits at 1.61%, access channels at 0.19%, burned human processes to the land loss problem. From a local perspective based ggr}culturcaLPonﬁ igg 8'832//" and the U.S. Geological Survey. Paul Connor, Jr. provided technical assistance.
Figure 1. Location of the Mississippi River delta plain and study rough concepts of similarity and disparity with regard to coastal land loss,process loss area was specifically classified as the available information and scientific [17) agricultural ponds - surface excavation areas at 0.11%, sewage ponds at 0.04%, agricultural ponds at 0.03%, and on the GIS analysis, 31.33% of the coastal land loss is caused by natural ranage e o Don Cahoon (USGS-Lafayette, LA) and Jack Kindinger (USGS-St. Petersburg,
area (Dunbar et al., 1992). and geomorphology. consensus allow. The process classification scheme is illustrated in Figure 3. [18) access channels - dredging and/or surface excavation drainage channels at 0.02%. processes and 68.67% is caused by human processes. TOTAL 690,931 100.00% FL) reviewed the text and map.




