
BASICS OF THE BASIN 
EIGHTH BIENNIAL    

RESEARCH SYMPOSIUM 
 

ADDRESSING THE CONDITION OF THE LAKE PONTCHARTRAIN BASIN 
A research forum organized by  

The Pontchartrain Research Committee 
 

 
October 25, 2006 

UNIVERSITY OF NEW ORLEANS 
FUNDING PROVIDED BY: 

 
U. S. GEOLOGICAL SURVEY - CENTER FOR COASTAL AND WATERSHED STUDIES 

U. S. GEOLOGICAL SURVEY – NATIONAL WETLANDS RESEARCH CENTER 
LOUISIANA DEPARTMERNT OF NATURAL RESOURCES 

PONTCHARTRAIN INSTITUTE FOR ENVIRONMENTAL SCIENCES - UNO 
COALITION TO RESTORE COASTAL LOUISIANA 
LOUISIANA SEA GRANT COLLEGE PROGRAM 

SOUTHEASTERN LOUISIANA UNIVERSITY 
NATIONAL ATMOSPHERIC AND OCEANIC ADMINISTRATION 

LAKE PONTCHARTRAIN BASIN FOUNDATION 

 



 



 

CONTENTS 
 
 
 
 
 
FUNDING  AND SUPPORT ...............................................................................4 
 
 
PONTCHARTRAIN RESEARCH COMMITTEE...............................................5 
 
 
LUNCHEON SPEAKER…………………………………………………….….7 
 
 
DISCUSSION PANEL.........................................................................…….........8 
 
 
PIROGUE AWARD…........................................................................................11 
 
 
PROGRAM.................….....................................................................................12 
 
 
RESEARCH SUMMARIES ……………………………………..……….........15 
 
 
 

3



 

FUNDING AND SUPPORT 
 
 
 

Financial support was received by the following organizations: 
 
 
 

U. S. GEOLOGICAL SURVEY - CENTER FOR COASTAL AND WATERSHED 
STUDIES 

 
U. S. GEOLOGICAL SURVEY – NATIONAL WETLANDS RESEARCH CENTER 

 
LOUISIANA DEPARTMERNT OF NATURAL RESOURCES 

 
PONTCHARTRAIN INSTITUTE FOR ENVIRONMENTAL SCIENCES – UNO 

 
COALITION TO RESTORE COASTAL LOUISIANA 

 
LOUISIANA SEA GRANT COLLEGE PROGRAM 

 
SOUTHEASTERN LOUISIANA UNIVERSITY 

 
NATIONAL ATMOSPHERIC AND OCEANIC ADMINISTRATION 

 
LAKE PONTCHARTRAIN BASIN FOUNDATION 

 
 

 
 
Administrative support was provided by the UNO Conference Services. In 
particular thanks to Maria Novena and Patricia Arteaga 
 
 
 
The Pontchartrain Research committee thanks these organizations and their 
representatives for their continuing support. 
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PONTCHARTRAIN RESEARCH COMMITTEE 
 

The Pontchartrain Research Committee (PRC) was formed in 1992 shortly after the first "Basics of the Basin" research 
Symposium was held. The mission of this committee is to promote good science for the Pontchartrain Basin.  
Committee members also have been called upon in an advisory capacity to various governmental and environmental 
groups.  The PRC welcomes these opportunities such as this to share ideas and resources. This committee plans to 
continue to be active and is willing to consider project proposals related to the basin.  We intend to continue to work 
closely with the scientific community, and with environmental groups whose primary concern is the Pontchartrain 
Basin.  We also intend to continue to hold this symposium biennially. 
 
 2005/2006 PRC MEMBERS 
Dr. John A. Lopez--Committee Chairman 
 Lake Pontchartrain Basin Foundation 
 31378 River Pines Dr. 
 Springfield, La. 70462 
 H (225) 294-4998   JohnLopez@pobox.com 
Chris Brantley 
 US Army Corps of Engineers 
 New Orleans District 

           ChrisBrantley@Charter.net   or Christopher.G.Brantley@MVN02.usace.army.mil 
           (504) 862-2224 

Mark Davis/ Dr. Mark Ford 
 Coalition to Restore Coastal Louisiana  (504) 344-6555   markd@crcl.org 
Dr. Robert W. Hastings 

(Retired)  Alabama Natural Heritage Program, The Nature Conservancy 
Huntingdon College, Massey Hall 
1500 East Fairview Avenue 
Montgomery, AL 36106 
Phone - 334-834-4519x21    bhastings@us.inter.net 

Carol Franze 
 University of New Orleans 
 Dept. of Biological Sciences 
 W 280-7041 cfranze@uno.edu  
Dr. Mark Kulp  
 University of New Orleans 
 Dept. of Geology 
 W (504) 280-1170 
 mkulp@uno.edu 
Dr. Alex McCorquodale 
 University of New Orleans  
 Dept of Civil Engineering 
 W (504) 280-6074 
 jmccorqu@m2.uno.edu 
Greg Miller 
 U.S. Army Corps of Engineers 
 New Orleans District 
 (504) 862-2310 
 Gregory.B.Miller@mvn02.usace.Army.mil 
Dr. Shea Penland 
     Braunstein Professor of Geology,  Department of Geol. and Geophysics 

Director - Pontchartrain Institute for   Environmental Sciences 
      University of New Orleans 
      New Orleans, LA 70148 
     p-504-280-3119     f-504-280-7396 
     e-mail-spenland@uno.edu 
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Dr. Michael Poirrier 
 University of New Orleans 
 Dept. of Biological Sciences 
 W 280-7041  mpoirrier@uno.edu 
Andrea Calvert Lake Pontchartrain Basin Foundation PO BOX 6965,  Metairie, La. 70009 
 W (504) 836-2215   

  Andrea@saveourlake.org  
Mark Schexnayder 

LSU AgCenter/Louisiana Sea Grant 
6640 Riverside Drive, Suite 200 
Metairie, LA    70003 
504/838-1170 
mschexnayder@agctr.lsu.edu 

John Troutman 
La. Dept. of Natural Resources 
Coastal Restoration Division 
New Orleans Field Office 
(UNO Campus) 
W (504) 288-5330 

Dawn Lavoie, Ph.D. 
 Science Coordinator, Gulf Coast and LMV 
 USGS Geological Survey 
 UNO, 2000 Lakeshore Drive 
 New Orleans, LA 70148 
Mr. Randolph Joseph, Area Conservationist  

NRCS 
 337- 291-3050. 

Robert Dubois   
U.S. Fish and Wildlife Service 
646 Cajundome Blvd. Suite 400 
Lafayette, La. 70506 
robert_dubois@fws.gov  
(337) 291-3127 

Frederick C. Kopfler, Ph.D. 
Senior Environmental Scientist 
Gulf of Mexico Program Office 
Mail Code: EPA/GMPO 
Stennis Space Center, MS 39529 
phone:  (228) 688-2712 
fax: (228) 688-2709 
email: kopfler.fred@epa.gov 

Paul Keddy, Ph.D. 
Southeastern Louisiana University 
Department of Biological Sciences 
Hammond, La. 70402 
W 985 549-5294 
F 985 549-5640 
pkeddy@selu.edu 

 Dr. Jimmy Johnston/ Clint Padgett  (located in USACE NOD  504  862-1074) 
USGS National Wetlands Research Center 
jimmy_johnston@usgs.gov    

Bren Haas 
NMFS – Baton Rouge 
bren.haase@noaa.gov   225  389-0508 
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Lunch Speaker 
 

Dr. Dawn Lavoie 
 

The US Geological Survey’s Role in Coastal Restoration and Planning in 
Louisiana 

 
 

 
Biographical Information 

 
 
Dawn Lavoie is the Gulf Coast Science Coordinator for the USGS. In this role, she is responsible for 
developing and coordinating science and research plans within the Survey, hosts the LCA Science 
Board, and represents the Bureau on national and international activities including the Gulf of Mexico 
Alliance, The USGS/China Roundtable and the Coral Reef Task Force. 
 Dawn joined the USGS in 2002 as the Associate Program Coordinator for Coastal and Marine 
Geology where she supported a broad portfolio of activities related to coastal hazards, marine resources, 
environmental issues, instrumentation development, and data management.  Prior to coming to the 
USGS, she spent a year on detail to the Office of Naval Research where she managed the Marine 
Geology and Geophysics Program; however, most of her career (20 years) was with the Naval Research 
Laboratory (NRL) at Stennis Space Center as a Research Marine Geologist and Head of the 
Geoacoustics\Geotechniques Section. 
 Dawn obtained a B.A. in sociology from the University of New Hampshire and a M.A. in 
counseling from the University of Rhode Island.  After working as Dean of Women at a small Catholic 
Women’s College in Wakefield, R.I., now no longer in existence, and as a rehabilitation counselor for 
the State of Rhode Island, she followed her husband both into oceanography and to the Naval Research 
Laboratory located at Stennis Space Center in Mississippi.  She obtained a M.S. in Geology from the 
University of New Orleans where she learned to love the Louisiana wetlands, and a Ph.D. in 
Oceanography from Texas A&M University.   
 
 You may contact Dawn at: 
 
  Dawn Lavoie, Ph.D. 
  Science Coordinator, Gulf Coast and LMV 
  USGS Geological Survey 
  UNO, 2000 Lakeshore Drive 
  New Orleans, LA 70148 
 
  Cell phone: (703) 992 4544 
  Landline:  (504) 280 4054 
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Panel Discussion   

2:40 – 4:00 
 
 
 

Post-Katrina Coastal Planning in Louisiana:  
 

“The Good, the Bad and the Ugly” 
 
 
 
 
 
 
 

Moderator: Carlton Dufrechou 
 

Panelists: 
Mark Davis 
John Lopez 

Kerry St. Pe’ 
Tom Podany  
Dave Fruge’   

 
 
 
 
 

Know your Acronyms  
LRA  Louisiana Recovery Authority 
IPT  Integration Planning Team 
CIAP    Coastal Impact Assistance Program 
CHMP  Comprehensive Habitat Management Plan 
CMP  Comprehensive Management Plan 
CPRA    Coastal Protection and restoration Authority 
CWPPRA  Coastal Wetlands, Planning, Protection and Restoration Act 
LaCPR   Louisiana Coastal Protection and Restoration 
LCA Study  Louisiana Coastal Area Comprehensive Coastwide Ecosystem Restoration Study 
PPL    Priority Project List 
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Geographic Units for Coast 2050 and CWPPRA 

 

 
Geographic Units for LCA 

 
Geographic Units for LaCPR and State Master Plan 
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 Planning Diagram for Coast 2050 

 
Planning Phases for LCA 

 
Plan Formulation for State’ Master Plan 
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Pirogue Award 
The Pirogue awards began in 1994 and are awarded to those individuals who have made outstanding contributions 
to BASICS OF THE BASIN SYMPOSIUM. These are “Chairman Awards” selected by the Pontchartrain 
Research Committee Chairman.  

 
 

2006 Recipient 
 

Dr. Dawn Lavoie 
 
 
 
 

Past Recipients 
 

1994 
Dr. Michael Poirrier 
Dr. George Flowers 
Dr. Robert Hastings 

Dr. Shea Penland 
Dr. Jeff Williams 

Dr. Richard Miller 
Dr. Michael Hirshfield 

Mark Davis 
 

1996  
Julia Sims 

Cliff Kenwood 
Neil Armingeon 

Ann Jakob 
 

1998 
Dr. Don Barbe’ 
Dr. Don Davis 

Carlton Dufrechou 
Dr. Jack Kindinger 
Dr. Frank Manheim 

Dr. Alex McCorquodale 
Ben Taylor 

Dr. Jeff Waters 
 
 
 

2000 
Chris Brantley 

Dr. Quay Dortch 
Claudia Fowler 
Carol Franze 

Dr. Matt Gould 
Greg Miller 

Anne Rheams 
Dr. Gene Turner 

David Vigh 
 

2002 
Mark Schexnayder 

Dr. Mark S. Peterson 
Dr. Jimmy Johnston 

John Troutman 
Dr. A.J. Englande 

 
2004 

Patricia Arteaga 
Andrea Calvin 

Dr. Mark Hester 
Dr. Mark Kulp 
Dr. John Lopez 

MOTIVA 
Kerry St. Pe’ 

Congressman David Vitter 
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Program 
Basics of The Basin Eighth Biennial Research Symposium 

October 25, 2006 
Program 

8:00 Late Registration 
 
8:30  Welcome and Announcements 
 

Marsh Health and Nutrients 
8:40  C. Ellery Mayence and Mark W. Hester   

Elucidating Growth and Patterns of Biomass Allocation in Maidencane (Panicum 
 hemitomon): Implications for Thick-mat Floating Marsh Creation and Restoration 
 
9:00 Meert, D.R. and M.W. Hester 

Response of a Louisiana oligohaline marsh plant community to nutrient loading and 
 disturbance. 
 
9:20 Atilla, N., N. N. Rabalais, W. Morrison, W. Mendenhall, C. Normandeau, Q. Dortch, R.  E. 
 Turner.  

Phytoplankton Community Composition in Lake Pontchartrain 
 
 

Impacts of Hurricane Katrina 
9:40 Poirrier, M.A., E.A. Spalding 

Status of benthic invertebrates in Lake Pontchartrain with emphasis on the effects of 
 Hurricane Katrina 
 
10:00 Wozencraft, J.M., W.J. Lillycrop 

USACE airborne data collection for environmental baseline of Lake Pontchartrain 
 shorelines 
 

10:20 10:40  Break 
 

Restoration 
10:40 Bourgeois-Calvin, A., Rogers, B.   

Fecal Pollution Source Tracking in the Tangipahoa/Natalbany Watersheds 
 
11:00 Lopez, J.A., C. Dufrechou, A. Rheams, J. Mastrototaro, R. Dubois, M. Segura, I.  Georgiou, P. 
Keddy, M. Poirrier, M. Schexnayder and J. Rives (Sue Hawes, Liaison from  the U.S. Army Corps of 
Engineers). 

Comprehensive Habitat Management Plan for the Pontchartrain Basin in southeastern 
 Louisiana 
 
11:20 Turner, R. E 

Will lowering estuarine salinity increase Gulf of Mexico oyster landings? 
 
11:40 Spalding, E. A., A. Walker, and M. A. Poirrier 
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Environmental benefits of Rangia clam restoration in Lake Pontchartrain. 
 

Lunch 
12:00 to 1:15 pm 
Lunch Speaker 

Dr. Dawn Lavoie 
The US Geological Survey’s Role in Coastal Restoration and Planning in Louisiana 

 
1:20 Moreau, R. , R. Campanella, M. Greene, R. Myers, T. Perkins, F. Strouder, G. Shaffer,  B. 
 Wood 

Viability of Mitigation Banking in the Manchac and Maurepas Swamps 
 
1:40 Poirrier, M., K. Whitmore and J. Lopez 

Construction and Monitoring of Artificial Reef Sites in Lake Pontchartrain, Louisiana 
 

Subsidence 
2:00 Turner, R.E., C.S. Milan, E.M. Swenson, J. Baustian, J.S. Spicer 
  Volumetric changes in coastal marsh soils   
 
2:20  González, J. L. and T. E. Törnqvist 

Interplay of eustasy, isostasy, and tectonism in coastal Louisiana  
 

Panel Discussion  2:40 – 4:00 
Post-Katrina Coastal Planning in Louisiana: The Good, the Bad and the Ugly 

Participants Moderator: Carlton Dufrechou 
Mark Davis, John Lopez, Kerry St. Pe’, Tom Podany, Dave Fruge’   

 
Poster Session 4:15 to 5:30 

(with refreshments) 
 

Evens, Terence J., Wee, James L., Boihem, Larry L. 
Nutrients and Phytoplankton in the Lake Pontchartrain Estuary 2002-2003 
 
Allen, Yvonne, Sumani Chimmula, Craig Conzelmann, Chris Cretini, Christina Hunnicutt, Greg Miller, 
and Clint Padgett.   
The East Orleans Land Bridge Digital Library and IMS  
 
Fearnley, S., J. Willis, and M. Hester.   
Establishing Best Management Practices for Urban Stormwater Ditches in St. Tammany Parish to Reduce 
Nutrient and Bacterial Loads to Lake Pontchartrain 
 
O’Connell, Ann M.U., M. T. O’Connell, and R.W. Hastings 
A meta-analytical comparison of nearshore and pelagic fish assemblages from multiple estuarine regions 
in southeastern Louisiana using a taxonomic-based method.  
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Poirrier, M.A. and C. D. Franze 
Status of submersed aquatic vegetation (SAV) in Lake Pontchartrain: effects of anthropogenic stress, 
climate shifts and hurricanes. 
 
Reed, D., L. Dancer, D. Bishara, J. Horan and M. Hester 
Impacts of Hurricane Katrina on Marsh Soils and Elevation: Big Branch NWR, Pontchartrain Basin 
 
Bethel, M., L. Martinez, S. Penland, A. Beall, P. Connor, C. Franze 
Spatial Analysis of Sea Grass Changes in the Chandeleur Islands 
 
Martinez, L.1, A. Beall1, S. Penland2, F. Cretini1, M. Bethel1, and A. Sigurdson1. 
Land Use Changes in the Pontchartrain Basin: 1980-1990-2000 
 
Fearnley, S. and S. Penland 
Mapping the Geomorphology and Processes of Accelerated Coastal Land Loss in the Pontchartrain Basin: 
1932-2001  
 
Also on display will be the USGS’ composite land loss maps from the 2005 hurricane season for all of 
Louisiana.  
Barras, John A., 2006,  Land area change in coastal Louisiana after the 2005 hurricanes—a series of three 
maps: U.S. Geological Survey Open-File Report 06-1274 
The Open File Report (OFR) is available at  http://pubs.usgs.gov/of/2006/1274/ 
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Research Summaries 
(in alphabetical order of the presenter - underlined) 

 
The East Orleans Land Bridge Digital Library and Internet Mapping Service 
(IMS)  
 
Allen, Yvonne¹, Sumani Chimmula¹, Craig Conzelmann¹, Chris Cretini¹, Christina Hunnicutt¹, Greg 
Miller², and Clint Padgett¹. ¹U.S. Geological Survey, National Wetlands Research Center, 700 Cajundome 
Blvd., Lafayette, LA  70506. ²U.S. Army Corps of Engineers, New Orleans District, 7400 Leake Ave., 
New Orleans, LA 70118. 
 
In southeast Louisiana, the East Orleans Land Bridge separates Lake Pontchartrain and Lake Borgne and 
contains the two primary tidal channels connecting the two lakes. The area forms an important 
geomorphic boundary and has been identified as a critical feature in terms of wetlands and storm 
protection.  Efforts focusing on restoring coastal marshes and preventing erosion in the area have become 
more involved in recent years.   
 
The importance of the land bridge as a storm surge barrier and moderator in protecting New Orleans is 
well recognized and many developing plans are centered on the land bridge as a key component to future 
efforts at maintaining a natural storm buffer and to storm protection projects.  In addition, prior to 
Hurricane Katrina the area was home to a number of year-round and weekend residents that used the area 
for marine-based commerce and recreation.  Recovery planning in the area is a topic of great importance 
to residents, property owners, natural resource managers and coastal managers and planners.   
 
The U.S. Army Corps of Engineers (USACE) is assisting in many of these planning efforts through the 
Louisiana Coastal Protection and Restoration (LaCPR) study.  As part of this effort, the USACE and 
partner agencies are establishing a digital library of all relevant information about the East Orleans Land 
Bridge.  These data include infrastructure, geotechnical reports, biological and ecological research, 
community data, and other pertinent reports or data sets.  The intent of the data compilation is to provide 
a common set of resources for citizens, planners, and managers to use in formulating future projects in a 
number of different fields ranging from coastal restoration, hurricane and storm protection, zoning, and 
community recovery.  The collected information will be catalogued in a web-based digital library and 
major components of the information will be made available in an Internet Mapping Service (IMS). 
Website for the project will be http://www.lca.gov/noelb/ 
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Phytoplankton Community Composition in Lake Pontchartrain 
 
Atilla, N.1, N. N. Rabalais1, W. Morrison1, W. Mendenhall1, C. Normandeau1, Q. Dortch2, R. E. Turner3.  
1Louisiana Universities Marine Consortium, Cocodrie, LA, Center for Sponsored Coastal Ocean 
Research, 2National Oceanic and Atmospheric Administration, Silver Spring, MD, 3Coastal Ecology 
Institute, Louisiana State University, Baton Rouge, LA. 
 
The city of New Orleans and the Mississippi River parallel Lake Pontchartrain’s southern shore with 
varying proportions of urbanization, forested areas, wetlands and agricultural fields fringing the 
remaining shores.  Major inputs of fresh water come from Lake Maurepas on the west and the Tchefuncte 
and Tangipahoa rivers on the northwestern shore. Additional inputs from flooding events enter the Lake 
through the Bonnet Carré Spillway that connects the Mississippi River with Lake Pontchartrain, west of 
New Orleans.  Canals from the city of New Orleans drain into the southern Lake and deliver storm 
drainage runoff and leakage from sewers.  The inputs of fresh water and their constituents increased 
substantially during the passages of Hurricanes Katrina and Rita in 2005.  Remaining freshwater inputs 
are from direct precipitation on the 1630-km2 surface area. The Lake has a narrow connection to the sea 
through the Rigolets and Chef Menteur Pass on the eastern end, which also serves as a conduit for fresh 
water from the Pearl River. As seen during the 2005 hurricane season, the Mississippi River Gulf Outlet 
can also be a major conduit of hurricane surge water into the Lake.  Lake circulation is wind driven and 
the flushing time is about 60 days.  The lake is shallow, turbid, and well-mixed with a salinity generally 
less than 5 psu. With chlorophyll a concentrations normally less than 10 µg l-1, the Lake is considered low 
to medium on the NOAA Estuarine Eutrophication Survey Index.        
 
Our studies of the phytoplankton community composition of Lake Pontchartrain began in 1997 in 
anticipation of a diversion of Mississippi River water into the Lake as a flood control measure to relieve 
pressure on the levees in the New Orleans area, and continued through 1999.  The Bonnet Carré Spillway 
connects the Mississippi River with Lake Pontchartrain, west of New Orleans.  Prior openings for flood 
control occurred in 1937, 1945, 1950, 1973, 1975, 1979 and 1983.  Some leakage occurs seasonally 
through the Spillway into Lake Pontchartrain during high river stage.  In 1995, leakage and vandalism 
resulted in a peak diversion flow of 406 m3 s-1.  That summer, a large cyanobacterial bloom occurred and 
discolored large parts of the Lake.  In 1997, the Spillway was opened from March 18, 1997 to April 17, 
1997.  The peak flow reached 7046 m3 s-1, and the total flow equaled more than twice the volume of the 
lake and 20 times the annual nitrogen load from local rivers.  A massive cyanobacterial bloom of 
Anabaena and Microcystis followed the inputs of river water and eventually led to a recreational use 
advisory for the Lake.   
 
Cyanobacterial blooms are a common feature of eutrophic lakes and brackish estuaries.  Studies of the 
Neuse River estuary and other water bodies confirm that aperiodic blooms of cryptomonads, chlorophytes 
and cyanobacteria are associated with increases in event-based nutrient loading.  Cyanobacterial blooms 
impact water quality with discoloration, unpleasant odors and bad taste.  More dangerous for humans and 
ecosystems, is their production of neurotoxins and hepatotoxins. 
 
We have continued to quantify the phytoplankton community composition in Lake Pontchartrain since 
1999 on a limited spatial scale at monthly intervals.  Our data set now spans a decade of varying water 
quality conditions in the Lake, including the flooding events of Hurricanes Katrina and Rita.  
 
We used two methods to quantify phytoplankton community composition—by direct phytoplankton cell 
counts or counts of harmful algal bloom species with eipfluorescence microscopy and by high 
performance liquid chromatography (HPLC).  HPLC is widely used to identify phytoplankton community 
composition using diagnostic pigments.  It is particularly useful for phytoplankton class determinations 
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among large numbers of samples, and enhances the ability to assess environmental impacts on 
phytoplankton biomass and species composition.  The proportion of relative groups of phytoplankton 
groups, and even specific toxin-containing cyanobacteria, can be determined from the CHEMTAX 
program, which estimates chlorophyll a biomass for the major algal classes by using several pigment 
markers for each algal group.  Ancillary data include dissolved inorganic nutrient concentrations, salinity, 
temperature, light penetration, TOC, and chlorophyll a biomass determined fluorometrically.  
 
The cyanobacterial bloom subsequent to the 1997 opening of the Bonnet Carré Spillway was well-
documented with changes in salinity, nutrient concentrations, increases in chlorophyll, and increases in 
harmful algal bloom counts and their respective pigment concentrations. 
  
In the three years pre-2005 hurricane season, the phytoplankton taxonomic composition was typically 
dominated by dinoflagellates, diatoms and cyanobacteria with an occasional strong presence of 
chlorophytes. The annual average of chlorophyll a was the lowest in 2002 (6.0 µg L-1) and highest in 
2004 (15.4 µg L-1).  Cyanobacteria were present early spring through fall and HAB species such as 
Anabaena sp. were present.  Diatoms and certain dinoflagellates generally dominated the community in 
spring through summer.  
 
The post-hurricane samples from the middle of Lake Pontchartrain were not any higher in total 
chlorophyll a than in previous years for the same season, with the exception of an increase in the 
cyanobacterial portion including some HAB species.  There were no obvious blooms or HAB outbreaks, 
just high cell counts of Heterocapsa, Prorocentrum, and Aphanizomenon, both 
"pre" and "post" Katrina.  The phytoplankton makeup of stations along the southern shore of Lake 
Pontchartrain that received the hurricane discharges, however, was not examined. 
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Spatial Analysis of Sea Grass Changes in the Chandeleur Islands 
 
Bethel, M.1, L. Martinez1, S. Penland2, A. Beall1, P. Connor1, C. Franze2. 
1University of New Orleans Coastal Research Laboratory, New Orleans, LA. 
2University of New Orleans Pontchartrain Institute for Environmental Sciences, 
New Orleans, LA. 
 
The Chandeleur Islands ecosystem, located approximately 16 miles (~25 kilometers) north of Venice, 
Louisiana and 22 miles (~35 kilometers) south of Biloxi, Mississippi was designated as a National 
Wildlife Refuge in 1905.  This designation reflects the area’s rich and productive subtropical environment 
that supports unique populations of commercial and sport fishes, as well as rare and endangered aquatic 
mammals and reptiles.  Seagrass beds are considered one of the foundations of coastal and estuarine 
ecosystems in the Northern Gulf Region that supports the species that inhabit the Chandeleur Islands 
ecosystem (Beck et al., 2000).  Within this ecosystem, true seagrass beds occur on the back barrier sub-
tidal platform along the Chandeleur Island chain.  All species of Northern Gulf Region seagrasses have 
been observed in this area.  Natural shoreline changes and alterations due to tropical and winter storm 
events have caused a narrowing of island area over time.  Chandeleur Island shoreline change analysis 
showed a decrease of 8,500 acres to 3,003 acres between 1855 and 1999.  Seagrass coverage estimates 
associated with this ecosystem have fluctuated through the years depending on storm effects to the 
Chandeleur Islands, though a long-term decline trend is likely associated with the loss of Chandeleur 
Island land mass which has experienced a 65% decrease over the past century and a half.  An example of 
the relationship of storm events to seagrass coverage was documented by researchers estimating that 
seagrass coverage area decreased 26.8% between April and October 1969 after the passage of Hurricane 
Camille (Fonseca et al., 2002). 
 
Taking into account past surveys and estimations, the distribution and abundance of Chandeleur Islands’ 
seagrasses appear to be almost entirely controlled by geological processes related to storms and barrier 
island dynamics.  Researchers at the University of New Orleans’ Pontchartrain Institute for 
Environmental Science (UNO-PIES) digitally mapped the Chandeleur Islands ecosystem seagrass 
coverage from multidate remotely sensed imagery to assist in understanding seagrass loss and recovery 
rates between storm events and during more stable time periods.   

 
The researchers acquired aerial photography of the entire Chandeleur Islands area from post-storm events 
in 1999, a relatively stable period in 2000, and following storm events in 2002. The objectives for this 
study included: (1) estimating total seagrass cover for 1999, 2000 and 2002; (2) mapping seagrass 
coverage and extent; (3) ground-truth suspect phenomena; and (4) field survey established and newly 
generated sampling points for species abundance and distribution.  The completion of these goals 
provides a baseline to analyze future changes in seagrass cover and establishes a technique to reduce the 
effort of seagrass distribution and abundance monitoring.  The information resulting from this study can 
be used by resource managers for making more informed resource management decisions concerning 
important commercial and sport fisheries, and rare and endangered species supported by seagrass 
meadows. 
 
The results of this study indicate that the seagrass beds at the Chandeleur Islands, which are critical to 
support many unique and endangered species habitats, are very susceptible to seasonal storm cycles.  
Given this information, the researchers suggest that future work investigate the current status of the 
seagrass beds using imagery of the area acquired after the 2005 storm season.  This season was significant 
due to numerous major storms affecting the Chandeleur Islands area including hurricane Katrina. 
Hurricane Katrina certainly must have had a profound impact to the seagrass beds since the actual land 
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mass of the Chandeleur Islands was significantly changed following this storm as is evidenced by recent 
aerial reconnaissance and satellite imagery. 
 
Literature Cited 
Beck, M. W., M. Odaya, J. J. Bachant, J. Bergan, B. Keller, R. Martin, R. Mathews, C. Porter, G. 

Ramseur.  2000.  Identification of priority Sites for Conservation on the Northern Gulf of Mexico:  
An Ecoregional Plan.  The Nature Conservancy, Arlington, VA.  
http://www.conserveonline.org/2001/02/b/en/gulf.pdf. 

Fonseca, M., P.E. Whitfield, N. M. Kelly and S.S. Bell. 2002. Modeling Seagrass Landscape Pattern and 
Associated Ecological Attributes. Ecological Applications 12(1): 218-237. 
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Fecal Pollution Source Tracking in the Tangipahoa/Natalbany Watersheds 
 
Bourgeois-Calvin, A., Rogers, B. Lake Pontchartrain Basin Foundation, Metairie, LA 
 
The Tangipahoa River and Natalbany River watersheds encompass the majority of land area in 
Tangipahoa Parish.  Within these watersheds land use has been historically dominated by small rural 
towns to the south and dairy and agriculture to the north.  In the past two decades land use patterns have 
changed, expanding the cities, sprawling throughout the parish, and losing dairies. 
 
The Tangipahoa River and Natalbany River (including tributaries Ponchatoula Creek and Yellow Water 
River) are included on the Louisiana Department of Environmental Quality (LDEQ) 2004 Impaired 
Waterbodies (303d) List due to high fecal coliform levels.  The fecal pollution observed in these 
watersheds derives from three sources: dairy farms and municipal and individual wastewater treatment 
plants (WWTPs).  Nine municipalities are located within the watersheds.  Outside of the municipalities, 
businesses treat their sewage with individual WWTPs, subdivisions/ trailer parks treat sewage with small 
package plants, and houses/trailers have individual septic or aerated systems with discharges running to 
ditches and eventually to the rivers.  In addition, there are approximately 100 dairy farms in the parish, 
the greatest concentration in Louisiana.   
 
The Lake Pontchartrain Basin Foundation (LPBF) began the Sub-Basin Pollution Source Tracking 
Program in January 2002.  The program utilizes a multi-faceted approach to track down and correct 
sources of fecal pollution in targeted sub-basins of the Lake Pontchartrain Basin.  Activities of the 
program include intensive water quality monitoring, inspection of and assistance to WWTPs, statistical 
and GIS analysis of data, and public outreach/education in cooperation with state and local agencies.  
LPBF began implementing the program in the Tangipahoa Watershed in January 2005, adding to the 
methodology an already existing LPBF program to address dairy waste.  The Sub-Basin Program 
expanded in 2006 with the EPA Targeted Watershed grants program that is to be implemented through 
2009.   
 
Methodology 
Water Monitoring: LPBF utilized data collected from reconnaissance water quality surveys and land use 
analysis to select monitoring sites.  Ten sites were chosen on the Tangipahoa River, 10 sites on 
Tangipahoa tributaries, and 10 sites within the Natalbany Watershed.  The sites were monitored bi-
weekly for the parameters of water temperature (ºC), pH, dissolved oxygen (mg/L), specific conductance 
(µS), and turbidity (NTU).  For the fecal coliform and Escherichia coli analysis, one “grab” sample of 
100 ml volume was taken at each site and analyzed at an LDEQ-approved laboratory.  
 
Statistical Analysis: Nonparametric statistics were utilized in the analysis of the water quality data.  The 
Kruskal-Wallis test was used to assess variability between sites.  Spearman’s Rho was utilized to assess 
significance in correlations.   
 
GIS Methodology:  The primary GIS program utilized in the viewing and creation of GIS themes was 
ARCGIS Desktop 9.1.  Dairy waste retention lagoon data was supplied by L the Louisiana Department of 
Health and Hospitals (LDHH), the Natural Resource Conservation Service (NRCS), and the Louisiana 
State Agricultural Center. LPBF then ground-truthed and appended the data based on field research. Base 
Map data was provided by the USGS through the Louisiana Oil Spill Coordinator’s Office (LOSCO) 
2005 GIS DVD.  The most recent satellite images and aerial photographs available (including Landsat 
TM and DOQQ images) were utilized to visualize the current land use of the Tangipahoa/Natalbany 
watersheds.   
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WWTP Inspection/Dairy: LPBF contracts a wastewater specialist to document the operation and 
maintenance of WWTPs and provide free assistance for the owners/operators.  Sites are targeted by water 
quality data.  The wastewater specialist inspects the facility and the paperwork, and works with the 
owner, LDEQ and, LDHH to correct issues.   
 
Results 
Tangipahoa Watershed:  The Tangipahoa River exhibited generally acceptable fecal coliform values, well 
below the primary contact recreational limit of 200 MPN.  However, during a rain event, fecal coliform 
counts ranged as high as 80,000 MPN.  Among all of the parameters, turbidity showed the only 
significant difference among the sites, being highest at the northernmost site (Hwy 38 in Kentwood).  At 
6 of the 10 river sites, turbidity was found to correlate (+) significantly with fecal coliform/ E.coli.  Two 
tributaries in the northern part of the watershed, Big Creek and Black Creek, exhibited significantly 
greater fecal coliform counts than the other tributaries, with the respective geometric means of 1138 MPN 
and 735 MPN.   
    
Natalbany Watershed:  The Natalbany watershed, namely the Natalbany River, Yellow Water River, and 
Ponchatoula Creek show clear trends of worsening water quality downstream.  Most sites had a fecal 
coliform geometric mean above the primary contact standard of 200 MPN/ 100 ml water prompting 
further sampling within this area.  Ten additional sites within the City of Hammond began to be sampled 
in April 2006 to help track sources.   
 
WWTP:  The LPBF Wastewater Specialist in association with the LDEQ’s Small Business Assistance 
Program has assisted over 150 plants in the Tangipahoa/Natalbany Watershed.  Of the plants assisted, 
greater than 70% were not properly permitted so the plants and their discharges had not been previously 
monitored at all. Getting these plants into the system is an important step in cleaning cumulative sources.   
Dairy:  LPBF has incorporated data from multiple agencies and, utilizing the LPBF GIS program, has 
created the first cumulative map of operating dairies, dairies utilizing waste lagoons, and dairies going out 
of business in the Tangipahoa/Natalbany watersheds.  This data will be used to target dairies for lagoon 
installation, cleaning or decommissioning. 
 
Discussion  
Water quality on the Tangipahoa River is generally good during dry weather with fecal coliform and 
E.coli counts less than 200 MPN.  However, when testing water quality following rain events, the fecal 
coliform count spiked, indicating the need for better treatment of wastewater during high flow events.  To 
address this, the LPBF will utilize funding by the EPA Targeted Watershed program to install flow-
proportional disinfection on some major (municipal) discharges along the Tangipahoa.  It is anticipated 
that these collective disinfection systems will act to stem the accumulation of the wastewater bacteria 
during rain events. 
 
Water quality within the tributaries of the Tangipahoa exhibited some high fecal bacteria levels, with Big 
Creek and Black Creek in the northern portion of the basin showing the highest counts.  Under the 
Targeted Watershed program, these tributaries and others with high bacteria counts will be targeted for 
WWTP and dairy assistance in order to reduce the bacteria counts.  
 
Within the Natalbany watershed there is a clear trend of increasing fecal coliform counts down the length 
of the three main waterways.  Land use indicates that this area is predominantly urban or developing 
rapidly.  This area will continue to be targeted under the Targeted Watershed grant, with assistance to 
WWTPs to decrease fecal coliform bacteria counts. 
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The LPBF will continue to collect water quality data in the Tangipahoa Watershed through 2009 using 
the Targeted Watershed Grants Program.  LPBF will also continue working with state and parish entities 
to coordinate efforts within the watershed.  The ultimate goal is to reduce fecal pollution loading in the 
waterbodies to meet the Clean Water Act’s “swimmable” criteria and get the waterbodies removed from 
the LDEQ’s 303(d) List.   
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Impacts of Hurricane Katrina on Marsh Soils and Elevation: Big Branch 
NWR, Pontchartrain Basin 
 
Reed, D.1, L. Dancer1, D. Bishara2, J. Horan1 and M. Hester3. 1 University of New Orleans, 2 USGS 
Patuxent, 3 University of Louisiana Lafayette 
 
Land loss in coastal Louisiana has many natural and anthropogenic causes, including subsidence, sea-
level rise, decreased sedimentation, disturbance, and a lack of freshwater input.  Along the north shore of 
Lake Pontchartrain, marshes are being lost due to these causes, and local urbanization pressures.  The 
work presented here resulted from a study which aims to identify the effects of disturbance and increased 
nutrient input on an oligohaline marsh at the Big Branch National Wildlife Refuge.  The study was 
evaluating the effects of these factors on marsh accretion and marsh surface elevation change prior to 
Hurricane Katrina. The study had already captured the impacts of Hurricane Ivan where minimal effects, 
either positive or negative, were documented. The pre-existing study provided an ideal opportunity to 
document the effect of Hurricane Katrina on the oligohaline marshes of the Big Branch NWR. 
 
Measurements of marsh surface elevation change showed an increase in elevation of up to 15 cm between 
March and October 2005. Change during the same season the year before was less than 1 cm. Field 
observations show that the increase in elevation was caused by several factors including: sediment 
deposition on the marsh surface and rafting of marsh mats over study plots (see Figure 1). Subsequent 
measurements in Spring 2006 show a decrease in elevation since October 2005. Soil cores are used to 
document the nature of the sediment added to plots during Katrina, and compared to pre-Katrina surface 
soil characteristics. 
 

 
 
Figure 1. Study plots at Big Branch NWR post Katrina showing rafting of marsh mats over study plots.
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Establishing Best Management Practices for Urban Stormwater Ditches in St. 
Tammany Parish to Reduce Nutrient and Bacterial Loads to Lake 
Pontchartrain 
 
Fearnley, S., J. Willis, and M. Hester.  Pontchartrain Institute for Environmental Sciences-University of 
New Orleans, New Orleans, LA   
 
The population of St. Tammany Parish, Louisiana, which is located on the north shore of Lake 
Pontchartrain, has increased 211% between 1982 and 2004 (Connor et al., 2005).  The rapid and 
generally unplanned population growth in this traditionally rural area has drastically increased the use of 
individual septic systems and has resulted in increased nutrient and bacterial loads in urban drainage 
ditches that drain into Lake Pontchartrain (Lake Pontchartrain Basin Foundation (LPBF), 2006).  
Eutrophication (excess nutrients) and microbial contamination rank among the most pressing of the water 
quality problems facing the entire Pontchartrain Basin (LPBF, 2006). 
 
Given the extent of urbanization in St Tammany Parish, stormwater drainage ditches have become a 
dominant riparian habitat in this area.  Anthropogenic drainage streams can often mimic natural wetland 
systems, including such characteristics as wetland vegetation having the capacity for both nutrient uptake 
and suspended particle removal through baffling processes and reduced soil conditions that favor nutrient 
reduction processes such as denitrification, (Kadlec and Knight, 1996).  These findings indicate that the 
extensive network of drainage ditches along the north shore of Lake Pontchartrain likely have a 
significant role in influencing the water quality of streams draining into Lake Pontchartrain as well as the 
northern waters of the Lake itself.  
 
The University of New Orleans has been monitoring the concentrations of nutrients and bacteria in urban 
stormwater ditches in neighborhoods that are using septic sewage systems and neighborhoods that are 
using municipal sewage systems in St. Tammany Parish since 2004.  Extremely high concentrations of 
phosphorus, inorganic nitrogen, organic nitrogen, and fecal coliform have been detected in both ditch 
types (Willis et al., 2006).  Nutrient and bacteria concentrations are on average highest in septic tank 
ditches however, concentrations in municipal ditches are much higher than the Louisiana Department of 
Environmental Quality (LaDEQ) Ground Water Screening Standard and U.S. Geological Survey (USGS) 
surface water average concentration. 
 
Organic nitrogen concentrations in septic tank ditches average 0.5mg/l, more than twice the USGS 
average organic nitrogen in St. Tammany parish surface waters (0.2388mg/l).  Ammonium concentrations 
in septic tank ditches average 21mg/l, more than four times the cutoff concentration of treated waste water 
effluent in St. Tammany Parish, which is 5mg/l.  Fecal coliform concentrations in septic tank ditches 
average >3,900CFU/100ml, which is twice the LaDEQ Ground Water Screening Standard of 
400CFU/100ml.  Fecal coliform concentrations in municipal sewage ditches were also high at 
1,855CFU/100ml indicating that either the source of the bacteria is present in both types of ditch systems 
or the bacteria is being transferred to the municipal ditches during rain events that cause the water in the 
ditches to overflow the ditch banks.  In the surface sediments, toxic metal concentrations in septic systems 
and storm water systems were below detectable limits.  Seasonal changes did not significantly affect 
water quality in the ditches. 
 
The dominant vegetation in the ditches has been identified as Duck Potato (Sagittaria latifolia) and 
Hydrocotle (Hydrocotyle spp.).  The next phase of the project will be to clear the ditches of vegetation 
and plant native vegetation such as Pontederia cordata, Sagittaria latifolia, Bacopa monnieri, Eleocharis 
baldwinii, Crinum americanum, Hydrocotyle umbellate, Limnobium spongia, and Ludwigia repens to test 
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the ability of the vegetation to reduce nutrients through uptake and bacteria through baffling processes in 
the ditch water. 
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Mapping the Geomorphology and Processes of Accelerated Coastal Land Loss 
in the Pontchartrain Basin: 1932-2001 
 
Fearnley, S. and S. Penland 
Pontchartrain Institute for Environmental Sciences, University of New Orleans, 2000 Lakeshore Drive, 
CERM Bldg., Rm. 358, New Orleans, Louisiana, 70148 
 
The Lake Pontchartrain Basin Foundation (LPBF) using data from the U.S. Army Corps of Engineers 
(USACE) has documented accelerated rates of wetland loss between 1990 and 2001 in the Pontchartrain 
Basin. Further, the LPBF/Habitat Management Plan has identified the need to quickly determine the 
causes or processes of accelerated wetland loss for adaptive management, planning, and restoration. The 
goal of this project is to map and quantify the geomorphology and processes of wetland loss in the 
Pontchartrain Basin for the time periods of 1932-1990, and 1990-2001. The status and trends of wetland 
loss will be determined as well as the causes of accelerated wetland loss between 1990 and 2001.  The 
completed project will quantify the types of wetland loss and the causes or processes of recent wetland 
loss acceleration during the last decade.  
 
The Geomorphology of land loss classification has been broken into two broad categories, which are 
further divided into subcategories that address the water type most closely related to loss (Table 1).  The 
geomorphic classification is intended to capture information about the physical form of coastal land loss 
areas.  Development of the geomorphic classification scheme was based upon two fundamental 
observations: 1) areas of land loss are, by definition, water, and 2) morphology can not imply action or 
process.  As a result, the derived scheme employs morphological parameters commonly associated with 
the description of water-bodies while avoiding process-oriented qualifiers.  For example, the term 
erosional shadow aptly describes the linear loss patterns that occur in the lee of a coastal engineering 
structure.  However, the term also imparts specific information about the process that may have caused 
the land loss and therefore is not appropriate for the geomorphic classification. 
 
The Processes of land loss classification has been broken into three broad categories, which are further 
divided into subcategories that identify the primary actions that are associated with each loss process 
(Table 1).  Coastal land loss is typically the result of complex interactions among natural and human 
activities upon the landscape.  Therefore, it is difficult to isolate an activity as the singular cause of a 
specific area of coastal land loss.  However, general assumptions can be made for most areas regarding 
the primary physical process that removed or submerged the land, as well as the primary actions that 
initiated the process.  By employing a classification scheme which graduates from general coastal land 
loss process to specific cultural and natural landscape activities, each loss area was specifically classified 
as the available information and scientific consensus allow. 
 
Results of the coastal land loss geomorphic classification indicate that between 1932 and 1990, over 
690,931 acres of land were converted to water.  Of this total, 70%, of loss was attributed to interior loss 
and 30% was attributed to shoreline loss.  For the interior loss class, interior ponding accounted for 57% 
followed by interior channels at 13%.  For shoreline loss, the bay class at 11% was followed by the lake 
class at 9%, the gulf class at 5%, and the channel class at 5%.  Preliminary results from the 1990-2001 
geomorphic classification indicated that interior loss still outranks shoreline loss as the primary 
geomorphology of land loss in the Pontchartrain Basin. 
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Table 1: The Geomorphology and Processes of Land Loss Classification 
Geomorphology of  
Land Loss Processes of Land Loss 

Shoreline Interior Erosion Submergence Direct Removal 

Gulf Pond Natural Wave Altered Hydrology: 
impoundment, Oil/Gas Channel 

Bay Channel Navigation Wave Altered Hydrology: oil/gas Navigation 
Channel 

Lake  Channel Flow Altered Hydrology: road Drainage Channel 
Channel   Altered Hydrology: navigation Sewage Pond 
   Altered Hydrology: multiple Borrow Pit 
   Faulting Burned Area 
   Natural water logging Agricultural Pond 
   Failed Land Reclamation Access Channel 
   Herbivory  
 
Results of the coastal land loss processes classification indicate that between 1932 and 1990, 690,931 
acres of land converted to water.  The submergence process class accounted for 54% of the total coastal 
land loss.  Next, the erosion class accounted for 31% of land loss and the direct removal class accounted 
for 15% of the loss.  Preliminary results from the 1990-2001 process classification indicate that the 
primary process of land loss in the Pontchartrain Basin during this time period is submergence. 
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Status of submersed aquatic vegetation (SAV) in Lake Pontchartrain: effects 
of anthropogenic stress, climate shifts and hurricanes 
 
Poirrier, M.A. and C. D. Franze. Estuarine Research Laboratory, Dept. of Biological Sciences and 
Pontchartrain Institute for Environmental Sciences, University of New Orleans, 2000 Lakeshore Dr. New 
Orleans, Louisiana 70148. 
 
The presence of littoral SAV is one of the defining characteristics of Lake Pontchartrain. Submersed 
aquatic vegetation (SAV) provides habitat for blue crabs, shrimp, finfish, waterfowl, manatee and sea 
turtles. It also stabilizes shoreline sediments, produces oxygen, and treats contaminants. It is an excellent 
indicator of environmental health of estuaries and the success of restoration efforts. Unfortunately, this 
important habitat is impaired and was severely damaged by Hurricane Katrina. We conducted studies to 
evaluate the status of SAV, to determine causes of population changes, and to evaluate restoration goals 
and methods. Without proper conservation and management, this important resource could be lost. The 
continual decrease in SAV maximum colonization depth and areal coverage from 1953 to early 1990’s 
has been attributed to decreased water clarity due to increased nutrient input from expanded urban areas 
and increased sediment resuspension from shell dredging, as well as toxins associated with urban runoff.  
Although there have been increases in Lake Pontchartrain SAV due to the rapid growth of Ruppia 
maritima an ephemeral opportunistic species, these increases were temporary and occurred during periods 
of increased water clarity water associated with low rainfall. Overall there has been a 75% decrease in the 
valuable “climax” freshwater species Vallisneria americana, since1954.  The only Louisiana record of 
Potomogeton perfoliatus was from Lake Pontchartrain, however it was not found in recent surveys. Data 
from our studies of SAV dynamics indicate that water clarity is the principle factor affecting SAV 
abundance and salinity is the principal factor affecting species composition.  
 
We have conducted quantitative spring and fall surveys of SAV in Lake Pontchartrain utilizing the line-
intercept method at five established survey sites since 1996. Measurements of temperature, salinity, 
dissolved oxygen, turbidity, apparent color, true color, and in vivo chlorophyll a concentration are 
obtained from nine sites (three sites on the Lake Pontchartrain Causeway, three north and three south 
shore sites). Photosynthetically active radiation (PAR) is measured at a two representative sites (one north 
shore and one south shore). These studies were conducted to evaluate restoration goals and establish 
methods for reestablishment of historic SAV beds. 
 
Studies of the effects of the 1997 Spillway opening (Poirrier et al 1999) indicated that it caused a decrease 
in Ruppia maritima, but did not change Vallisneria americana abundance or distribution. A strong El 
Nino Southern Oscillation occurred between 1997 and 2001, which as an ancillary effect produced a 
drought in southern Louisiana. We discovered causal links between the El Nino to La Nina climate phase 
shift and SAV change (Cho and Poirrier 2005a). We found that reduced rainfall increased salinity and 
water clarity. Increased water clarity produced a rapid increase in the euryhaline species R. maritima in 
deeper water and historic sites where SAV had not been found since 1953. 
There was a shift in species composition from Vallisneria americana to Ruppia maritima from 1997 
through 2002. Although freshwater SAV (Vallisneria americana and Najas guadalupensis) increased 
significantly between 2001 and 2002, R. maritima continued to dominate in 2002 due to its dramatic 
increase at Goose Point (8-fold increase) and Lacombe (5-fold).  The increase in the distribution and 
abundance of SAV during these years rivaled the historic distribution of SAV.  In 2003, after the La Nina 
shift, salinity and water clarity decreased, R. maritima decreased, V. americana increased, N. 
guadalupensis reappeared, but P. perfoliatus was still absent. Our study demonstrated that climate shifts 
cause cyclic changes in Lake Pontchartrain SAV and that restoration could be accomplished by 
improving water clarity. The increase in SAV would not have occurred if shell dredging was not stopped 
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and other improvements had not been made.  These improvements include sewage treatment, construction 
of dairy retention ponds and preservation/restoration of swamps and marshes. 
 
The depth distribution of submersed aquatic vegetation (SAV) was studied in Lake Pontchartrain to 
develop a model to predict changes in SAV abundance from changes in environmental quality (Cho and 
Poirrier, 2005b).  The following relationships between SAV distribution and environmental factors were 
used as model parameters: 1) water clarity controls SAV colonization depth; 2) Fluctuation in annual 
mean water level and wave mixing determines SAV minimum colonization depth; 3) site differences in 
SAV areal coverage under the comparable water quality conditions are due to shoreface slope differences.  
These parameters expressed as mathematical components of the model are as follows: mean water clarity 
determines SAV colonization depth (Zmax = 2.3 / Kd); mean water level and wave mixing controls SAV 
minimum depth (Zmin = 0.3 m); and shoreface slope angle (θ) determines the distance from Zmin to Zmax.  
The equation developed for the potential SAV habitat model is PSAV = (2.3 – 0.3 x Kd) / (sin θ x Kd). 
Comparing empirical data to values predicted by the model validated the model.   
 
SAV was affected by hurricane Katrina in August of 2005. It produced a storm tidal surge in eastern Lake 
Pontchartrain that increased salinity and damaged littoral habitats. Surveys conducted in October 2005 
found major decreases in SAV at all study sites. Ruppia maritima was affected more than Vallisneria 
americana and all SAV was eliminated at eastern sites. Spring 2006 surveys indicated recovery of 
Ruppia, but not Vallisneria. Relatively high salinity due to decreased rainfall, adversely affected 
Vallisneria, a freshwater species, but did not affect Ruppia, a euryhaline species that grows rapidly from 
seeds (Cho and Poirrier, 2005c). Submersed aquatics in streams north of Lake Pontchartrain and marshes 
in the path of the storm were severely affected by Katrina and little recovery has occurred.       
  
Restoration of historic grassbeds could be accomplished by reducing turbidity caused by suspended solids 
in runoff and restoration of clams, which filter suspended solids. Restoration by transplanting poses 
difficulties in the high-energy littoral zone of Lake Pontchartrain because new transplants are not as 
resistant to wave damage as mature grassbeds.  However, maintaining and increasing SAV “friendly 
shorelines”, Vallisneria culture and transplanting would enhance restoration efforts (Poirrier and Franze, 
2003).   
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Interplay of eustasy, isostasy, and tectonism in coastal Louisiana  
 
Juan L. González, Torbjörn E. Törnqvist 
Department of Earth and Environmental Sciences, Tulane University, 6823 St. Charles Avenue, New 
Orleans, LA 70118-5698, USA 
 

The problem of land subsidence in coastal Louisiana is controversial not only in terms of driving 
mechanisms, but also with respect to the rate at which it is occurring.  Quantifying the relative 
contribution of tectonism, isostasy, and sediment compaction, the forces driving subsidence in coastal 
Louisiana, is fundamental to the success of any coastal restoration project and to cope with future sea 
level change.   
 
We have assembled an exceptionally dense relative sea level chronology for the western Mississippi Delta 
using basal peat as a tracer of sea level.  The new record contains 27 sea level index points that 
encompass the period from 600 to 1600 AD.  Linear regression analysis yields a long-term rate of relative 
sea level rise of 0.55 mm yr-1 for the 1000-year time window covered by the data.  This long-term trend 
reflects the interplay of tectonism, isostasy, and eustasy since relative sea level records derived from basal 
peat are essentially compaction-free.  Our long-term rate of relative sea level rise is at least an order of 
magnitude lower than compaction free subsidence rates reported from the same area by geodetic leveling 
data.  However, it is in agreement with recently published longer relative sea-level records that cover 
much of the Holocene at various localities across the Mississippi Delta and have inferred negligible 
tectonic subsidence rates during the past ~8000 years.   
 
We hypothesize that glacio-isostatic adjustments along the north-central Gulf Coast, specifically 
forebulge collapse due to melting of the Laurentide Ice Sheet, dominate the 0.55 mm yr-1 rate of relative 
sea level rise.  This contention is supported by the following observations.  We obtained the difference 
between the relative sea level trend for the north-central Gulf Coast as recorded by the Pensacola, Florida, 
tide gauge (~2.1 mm yr-1), and the most recent estimate of eustatic sea level rise for the twentieth century, 
amounting to 1.7 ± 0.3 mm yr-1.  We chose the Pensacola tide gauge for two reasons.  First, it is 
tectonically relatively stable given its location on Upper Pliocene sediments.  Second, this record is long 
(1923 to the present) and continuous.  The Pensacola tide gauge thus captures primarily a combination of 
the eustatic and isostatic signals.  For comparison, the tide-gauge record at Grand Isle, Louisiana located 
in the central Mississippi Delta is undergoing rapid, compaction-driven subsidence at a rate of (~9.3 mm 
yr-1).  The difference between the Pensacola record and the rate of global sea level rise for the twentieth 
century is ~0.4 mm yr-1, a number that compares favorably with that derived from our basal-peat record.  
It should be noted that our analysis assumes a minor eustatic sea level contribution during the 1000-year 
period covered by our relative sea level chronology.  Overall, we infer that for considerable sections of 
coastal Louisiana glacio-isostasy may be a bigger player than tectonic subsidence, yet both are likely to 
be overwhelmed by the anticipated rates of future eustatic sea level rise. 
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Comprehensive Habitat Management Plan for the Pontchartrain Basin in 
southeastern Louisiana 
 
Lopez, J.A.1, C. Dufrechou1, A.Rheams1, J.Mastrototaro1, R. Dubois2, M.Segura3, I.Georgiou4, P. Keddy5, 
M. Poirrier6, M. Schexnayder7 and J. Rives8 2006. (Sue Hawes, Liaison from the U.S. Army Corps of 
Engineers) Comprehensive Habitat Management Plan for the Pontchartrain Basin in southeastern 
Louisiana. Restore America's Estuaries. The 3rd National Conference on Coastal and Estuarine Habitat 
Restoration. Forging the National Imperative December 9-13, New Orleans, Louisiana.  
 
1. Lake Pontchartrain Basin Foundation, 2. U.S. Fish and Wildlife Service 
3. National Park Service, 4. Pontchartrain Institute for Environmental Sciences  
5. Southeastern Louisiana University, 6. University of New Orleans, 7. LSU AgCenter, 8. LA Department 
of Natural Resources 
 
Introduction 
The objective of the Comprehensive Habitat Management Plan (CHMP) report is to present a 
comprehensive habitat management plan that will direct progress towards restoring the historic form and 
function of the Pontchartrain Basin habitats in southeast Louisiana. The basin has been divided into four 
sub-basins and to analyze the historical baseline conditions (circa 1900 to 1932), current impairments and 
restoration needs of each sub-basin. 
 
Upland Sub-basin Forest Recommendations (North of Interstate 12) 
The overall goal in the Upland Sub-basin is to expand the current range of longleaf pine upland forests, 
flatwood savannahs and associated habitats while expanding the public awareness of these lost habitats. 
Specific goals call for expansion of existing conservation areas to a minimum of 5,000 acres each and 
creation of one or two large conservation areas (ca. 50,000 acres each) where landscape-scale, fire-
dependent ecosystems can be re-established with indigenous flora and fauna.  Establishment of a 
prescribed fire council is recommended as a key means to facilitate and expand effective use of prescribed 
fire.  The red-cockaded woodpecker and other rare, threatened or endangered species warrant additional 
efforts to reestablish longleaf pine and associated habitat and expand their populations.  
 
Upland Sub-basin riverine recommendations (North of Interstate 12) 
The rivers and streams of the north shore are highly degraded and their history of environmental impacts 
is poorly documented. A primary research recommendation is to document historical and ongoing impacts 
from mining activities.  Many mine sites (sand and gravel dredging) should be targeted for remediation to 
improve riverine habitats and water quality.  Freshwater mussels have been significantly reduced and 
further protection and habitat restoration is necessary to re-establish the range of mussels including the 
endangered inflated heelsplitter mussel (Potamilus inflatus).  In addition to mining, the Bogue Chitto and 
Pearl Rivers have been impacted by the Pearl River Navigation project.  Hydrologic restoration is 
recommended to re-establish the natural migration of fish, including the threatened Gulf sturgeon 
(Acipenser oxyrinchus desotoi).   
 
Upper Sub-basin (Lake Maurepas and adjacent wetlands) 
It is recommended that the area of wetlands in the Upper Sub-basin, which lies on or adjacent to the 
natural levee of the Mississippi River, be reestablished with its natural connection to the river by spring 
reintroductions into the wetlands.  These alluvial river swamps would be sustained by several small 
diversions recommended between Baton Rouge and Garyville where the Hope Canal project is to be 
constructed.  The reintroductions are intended to increase plant growth (primary productivity) and rebuild 
a mature Bald cypress –Tupelo (Taxodium distichum – Nyssa aquatica) swamp.  The benefited areas  
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should generally be placed in conservation.  Breaching of the bank of the Amite River Diversion Canal is 
recommended to increase circulation into the adjacent swamp. It is recommended that the wetlands north 
of Lake Maurepas be optimally managed using treated sewage or stormwater runoff, where appropriate, 
to introduce nutrients and freshwater.  In all of the Upper Sub-basin, cypress logging should be prohibited 
in areas which are classified as relic forest. A moratorium is recommended on all other cypress logging 
until Best Management Practices (BMP’s) are established to assure a sustainable forestry.  Avoidance, 
BMP’s and local mitigation are recommended to prevent further loss of wetland habitat by urbanization. 
 
Middle Sub-basin (Lake Pontchartrain and adjacent wetlands) 
The wetlands positioned between Lake Pontchartrain and the Mississippi River is considered vital to 
sustaining the ecology of Lake Pontchartrain because it is through these wetlands that river 
reintroductions may occur most beneficially to Lake Pontchartrain.  Re-establishment of the detrital food 
base for Lake Pontchartrain can be accomplished by freshwater reintroductions into these wetlands to 
stimulate primary productivity and detrital export.  As a result, the Lake is expected to increase in 
secondary productivity and fisheries.  Several small diversions are recommended, including three which 
use the Bonnet Carre’ Spillway corridor.  Segments of the Lake’s natural shoreline (littoral) habitat 
should be restored along the south, southeast and northwest shorelines.  This recommendation includes 
marsh creation and re-expansion of SAV extent.  Some other key local projects are the restoration of 
estuarine fisheries in Bayou St. John and an interim project to construct a sill in the Inner Harbor 
Navigation Canal (IHNC) or Lake Pontchartrain, which would reduce the 100 square-mile dead zone and 
restore environmental benefit provided by clams. Avoidance of wetlands, BMP’s to reduce wetland 
impact, and local mitigation when wetlands are impacted are the recommended order of priority to 
prevent further loss of wetland habitat by urbanization. 
 
Lower Sub-basin (St. Bernard and Plaquemines Parishes) 
The paramount restoration feature of the Lower Sub-basin is to restore the integrity of the Bayou la 
Loutre ridge by re-establishing soil elevations of the ridge and by reducing the Mississippi River Gulf 
Outlet (MRGO) navigation channel dimensions to Intracoastal Waterway width and depth at the Bayou la 
Loutre ridge.  Contraction of the MRGO channel would directly improve the environment by reducing 
ship wakes and reducing the dead zone in Lake Pontchartrain, but also allows the essential opportunity to 
manage the marshes east of the MRGO with river reintroductions.  A larger river diversion is 
recommended at Violet, La. which, along with the contraction of the MRGO channel, will be designed to 
reestablish historic habitats of Lake Borgne, Biloxi marsh and, (if supported by Mississippi) Mississippi 
Sound (Figure 3). Discharge from the Caernarvon freshwater diversion may be increased to achieve 
habitat goals and rebuild marsh.  All reintroductions are recommended to mimic the natural spring 
flooding with maximum flow from April to June.    
 
The ecologic function of the Chandeleur – Breton barrier island chain should be maintained.  The role of 
these islands in reducing wave energy and protecting interior marsh, such as the Biloxi marsh, from wave 
erosion should be considered in the need and design of barrier island restoration.  Due to the cumulative 
impact of hurricanes from 1998 to 2005, including Hurricane Katrina, restoration is urgently needed for 
the Chandeleur and Breton Islands. The identified landbridges within the Biloxi marsh must also be 
restored and protected due to the weakened condition of the Chandeleur Islands. 

 
The delta region of the Lower Sub-basin should be restored through natural and cost effective projects 
due to the historic and ongoing high rates of wetland loss.  Crevasse projects and sediment diversions are 
recommended.  The proposed Sediment Trap project (CWPPRA) in the Mississippi River should be 
moved upriver to target areas of need and located where the soil foundation is superior. If a large scale 
study of the delta is undertaken to examine alternatives such as “hang-a-left” or “hang-a-right”, which 
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would remove navigation from the lower river by a new dredged channel located east or west of the 
Mississippi River, the alternative of selectively closing passes of the birdfoot delta should be evaluated. 
 
 

 
Figure 1: Summarized recommendation for the Upland Sub-basin (~ north of Interstate 12) of the 
Pontchartrain Basin.  
 
 
 

 
Figure 2: Summarized recommendation for the Upper & Middle Sub-basins (Lakes Maurepas and 
Pontchartrain region) of the Pontchartrain Basin.  
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Figure 4: Summarized recommendation for the Lower Sub-basin (St. Bernard and Plaquemines Parishes) 
of the Pontchartrain Basin.  

Figure 3: Map of 
Re-constructed 
habitats for the Lake 
Pontchartrain Basin 
Estuary, which 
define the habitat 
restoration goals for 
the Pontchartrain 
Basin estuary. 
Historic maps of 
oyster reefs 
(Crassostrea 
virginica), forests, 
and other 
information were 
utilized to 
reconstruct the 
habitat distribution.. 
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Land Use Changes in the Pontchartrain Basin: 1980-1990-2000 
 
Martinez, L.1, A. Beall1, S. Penland2, F. Cretini1, M. Bethel1, and A. Sigurdson1. 
1University of New Orleans Coastal Research Laboratory, New Orleans, LA 
2University of New Orleans Pontchartrain Institute for Environmental Sciences, New Orleans, LA 
 
The Lake Pontchartrain Basin is a 4,700 square mile watershed that encompasses 16 parishes in southeast 
Louisiana.  The Lake Pontchartrain Basin has the most diverse complex of environments in Louisiana, 
ranging from rolling woodlands in northern portions of the Basin to the coastal wetlands in the southern 
part of the Basin.  At the center of the Basin are the 630 square mile Lake Pontchartrain and the largest 
population center in Louisiana, the Greater New Orleans area, at 1.5 million individuals (Penland et al., 
2001). 
 
Wetlands in the Lake Pontchartrain Basin have declined dramatically since 1982 due to a variety of 
causes such as urbanization and coastal erosion. Although natural processes have contributed to some of 
this loss, much of it can be attributed to human activities. Some of the wetland losses can be directly 
traced to dredging or filling of these areas. Salt water introduced through the Mississippi River Gulf 
Outlet (MRGO) and the Inner Harbor Navigation Canal (IHNC) is damaging the freshwater marshes and 
swamps around Lakes Pontchartrain and Maurepas. With the increasing population on the north shore of 
Lake Pontchartrain and other areas within the Basin, additional wetland acreage is continually being 
threatened. Urbanization throughout the Basin has led to drastic changes in land use patterns and has had 
major impacts on important natural resources. The Florida Parishes, which include East Baton Rouge, 
East Feliciana, Livingston, St. Tammany, Tangipahoa, and Washington Parish, have experienced an 
accelerated population growth during the past 18 years. Residential/urban land use grew by over 105 
percent between 1982 and 2000 with most of the development occurring in Livingston and St. Tammany 
Parishes. Extending eastward along U.S. Interstate 12 from Hammond to Slidell, rolling woodlands, 
bottomland hardwood forest, wetlands and small farms have been converted to a suburban setting of 
houses, shopping centers and small businesses. Along the River Parishes, which include Ascension, 
Iberville, Jefferson, Orleans, St. Charles, St. Helena, St. James, and St. John Parishes, petrochemical 
plants, bulk cargo facilities, grain elevators and refineries have turned the banks of the Mississippi River 
into an industrial corridor from Baton Rouge to New Orleans. Flanking these plants are subdivisions and 
commercial developments covering areas that were once sugar cane fields, which correspond to the nearly 
31 percent increase in urban land use between 1982 and 2000. The construction of an extensive hurricane 
levee protection system in Orleans and Jefferson Parishes also contributed to this increase by expanding 
their boundaries to the south. Much of this area is at or below sea level, requiring constant drainage and 
flood control. Many of these flood control projects have caused significant environmental damage. 
Shoreline erosion is a major environmental problem in the coastal parishes of St. Bernard and 
Plaquemines, which are two of the most critically vulnerable parishes to coastal erosion in the Lake 
Pontchartrain Basin.  Between 1982 and 2000, approximately 119 square miles (76,233 acres) of marsh 
were converted to open water. This is an overall average decrease of 6.6 square miles per year. Areas that 
experienced the greatest shoreline erosion during this time were the Chandeleur Islands and the shores of 
Chandeleur and Breton Sounds.   
 
This report describes the environmental status of the Lake Pontchartrain Basin by: 1) Identifying the 
eighteen-year habitat change occurring in each parish of the basin, and 2) Describing urban growth 
impacts on critical habitats.  Three time periods (1982/83, 1990, and 2000) of Landsat Thematic Mapper 
(TM) satellite imagery were obtained from the Earth Observation Satellite Company (EOSAT) and 
georectified by EOSAT to the Universal Transverse Mercator Projection (UTM), zone 15, and resampled 
to 30-meter cells. The imagery was subset to the LPBF’s program boundaries within the state of 
Louisiana and each parish was classified using a hybrid classification technique that incorporates both 
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supervised and unsupervised classification methods. Initial analysis performed on the images included a 
Normalized Difference Vegetation Index (NDVI) to gain a better perspective of the overall changes in 
vegetation across the landscape and a tasseled cap transformation to represent trends of soil moisture 
(overall wetness), vegetation vigor or greenness, and overall spectral brightness of features on the 
landscape (Kearney et al., 2002; Calera et al., 2001; Fung and Siu, 2000; and Campell, 1996).  
 
The results from these analyses were used to create a series of masks to separate water and terrestrial 
features from vegetative features and for guidance in the classification of the Landsat data. The masks 
were coupled with supervised and unsupervised classifications to identify terrestrial features absent of 
defined water features in the imagery. In addition to the Landsat satellite image data, various other spatial 
data sources such as the National Land Cover Database (NLCD), the Louisiana Gap Analysis Program 
(GAP) data, and groundtruth data collected in the field were used to verify and assess the accuracy of the 
land cover categories within the map. Analysis of the NLCD and GAP data provided valuable insights 
into certain aspects of development trends in the basin area. Following the habitat classification, an 
accuracy assessment of the final data product was performed using a randomly stratified set of field 
reference points. Upon completion of the accuracy assessment, a change detection algorithm was applied 
between each time period establishing a rate of habitat change and loss for each parish.   
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Elucidating Growth and Patterns of Biomass Allocation in Maidencane 
(Panicum hemitomon): Implications for Thick-mat Floating Marsh Creation 
and Restoration 
 
C. Ellery Mayence1 and Mark W. Hester1,2.  1Coastal Plant Sciences Laboratory, Department of 
Biological Sciences, University of New Orleans, New Orleans, LA,  
2Department of Biology, University of Louisiana at Lafayette, Lafayette, LA. 
 
Rationale 
Thick-mat floating marsh, or thick-mat flotant as it is locally known, is an important component of the 
southeastern Louisiana wetland mosaic.  While a considerable effort has been made to better understand 
aspects of floating marsh ecology, distribution, and recent degradation and loss, relatively little research 
has focused on how the dominant plant in thick-mat flotant, maidencane (Panicum hemitomon), responds 
in terms of growth and allocation to different environmental conditions.  This study not only represents 
the first known attempt at creating this wetland type, but signifies one of the first large-scale attempts at 
creating and restoring areas of interior freshwater marsh in coastal Louisiana.  Wetland restoration efforts 
thus far have been disproportionately focused along the coastal fringe in saline or brackish wetlands that 
serve as the leading edge in terms of storm protection.  However, more interior freshwater wetlands, such 
as areas of floating marsh, have incurred significant losses as a result of changes in hydrology, 
maintenance of navigational canals, as well as nutria herbivory.  This study was designed to provide 
critical information pertaining to thick-mat flotant creation, but findings generated here may also 
simultaneously enhance the management of existing, but at-risk floating marsh.   
 
Experimental Design 
A 2 x 2 x 2 completely cross-classified factorial experiment was carried out to elucidate the effects of 
nutrient loading rate and flooding depth on P. hemitomon growth and patterns of biomass allocation.  
Two levels of both nitrogen (N) and phosphorous (P) loading (25 and 50 g N m-2 yr-1 and 5 and 10 g P m-2 
yr-1) were combined with two levels of flooding (0 and 15 cm).  All vessels were maintained in a 
greenhouse setting to ensure that nutrient and hydrologic manipulations remained constant. 
 
Findings 
Results indicate increased above- and belowground (root and rhizome) production under higher loading 
rates for both N and P, with plants being significantly more responsive to increased N availability.  
Above- and belowground biomass was also greater in those plants grown under non-flooded conditions, 
although there was not a significant interaction effect between nutrients and flooding.  In terms of 
biomass partitioning, root/shoot ratios were less under flooded conditions, meaning that less shoot 
biomass was generated per unit of root biomass.  This was expected because it is generally accepted that 
flooding incurs stress, even in wetland-adapted plants. Unexpectedly, there was a trend for greater root 
specific gravity under non-flooded conditions, as well as a trend for grater root specific gravity under 
greater nutrient availability.  Root volume, a crucial metric in terms of thick-mat flotant development and 
structural integrity, was significantly greater under higher N and P loading rates.  This is of interest 
because it was hypothesized that increased nutrient availability would lead to decreased belowground 
production.  Such changes in allocation patterns could slow the development of an integrated root mat in 
created marshes, as well as affect the long-term sustainability of naturally formed flotant.  These results 
provide valuable insight into both created and naturally formed P. hemitomon-dominated flotant marshes, 
keeping in mind that this research was conducted under controlled conditions and not in a field setting.  
Despite this limitation, several aspects of this research have been taken into account in a created flotant 
field deployment. 
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Response of a Louisiana oligohaline marsh plant community to nutrient 
loading and disturbance. 
 
Meert, D.R.1 and M.W. Hester2.  1 Department of Biological Sciences, University of New Orleans, 2 
Biology Department, University of Louisiana at Lafayette. 
 
Our scientific understanding of the emergent wetlands along the North Shore of Lake Pontchartrain is 
limited in terms of the processes required to sustain and best manage these habitats in the face of 
predicted rising sea levels and increased nutrient loading, as may occur with a proposed river diversion or 
through continued urbanization and development.  The Big Branch Marsh NWR (Louisiana, USA) is 
some of the only remaining undeveloped shoreline on the North Shore of Lake Pontchartrain. This marsh 
is dominated by two plant species, Spartina patens (Marshhay cordgrass) and Schoenoplectus americanus 
(Olney three-square).  The first three years of a multi-year field study of the response of the oligohaline 
marsh plant community at Big Branch NWR to increased nutrient loading rates and disturbance (both 
“experimental” and “unintentional storm events”) has yielded interesting results.   
 
Nutrient additions, based on the range of nitrogen and phosphorus loading rates from the freshwater 
diversion of the Mississippi River at Caernarvon (Louisiana), were added in a completely cross-classified 
manner at rates of 0, 20 and 40 g N m-2 yr-1 and 0, 15 and 30 g P m-2 yr-1 to create nine nutrient loading 
combinations.  In addition, an herbicide (Rodeo) was used to simulate a lethal disturbance for a total of 
ten experimental treatments.  The objectives of this project are to determine the effects of increased 
nutrient loadings rates (eutrophication) and disturbance on plant productivity and community composition 
as well as the ability of these marshes to assimilate excess nutrients and hence improve water quality. 
 
Trends in species distribution are correlated to proximity to Lake Pontchartrain, with S. patens initially 
being more dominant closer to the lake.  Tropical weather activity during these past two seasons has made 
interpretation of nutrient loading effects challenging.  Nonetheless, the addition of nitrogen fertilizer had 
significant effects on plant community composition with S. patens exhibiting superior performance under 
medium levels of nitrogen additions.  However, S. americanus tends to dominate under high nitrogen 
availability.  Interstitial ammonium increased with increasing nitrogen loads ranging from ambient 
conditions of 11.3 ppm, 29.1 ppm under medium nitrogen loading to 52.6 ppm for high nitrogen loading.  
In regard to aboveground productivity and plant community composition, S. americanus has 
demonstrated greater recovery from lethal disturbance.  Comparison of pre- and post-Hurricane Katrina 
and Rita elevation readings have confirmed substantial sediment deposition in some areas and loss (actual 
removal of marsh sods) in other areas although seasonal interstitial salinity levels have remained fairly 
stable.  
 
Shifts in plant community composition, as well as a decrease in aboveground productivity and cover have 
been noted from 2004 through the 2006 growing season.  This is possibly because of flooding and storm 
surge associated with tropical weather activity in the Gulf of Mexico impacting southeastern Louisiana 
(Hurricane Ivan on 16 September 2004, T.S. Matthew on 10 October 2004, Hurricane Katrina on 29 
August 2005 and Hurricane Rita on 23 September 2005).  Understanding how marsh plant communities 
respond to disturbance as well as present and altered nutrient regimes in the Lake Pontchartrain basin is 
an essential component for the development of sound management practices and priorities.   
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Viability of Mitigation Banking in the Manchac and Maurepas Swamps 
 
PI: Dr. Robert Moreau, Manager, Turtle Cove Environmental Research Station, Southeastern Louisiana 
University 
Co-PI’s: Richard Campanella (Center for Bioenvironmental Research, Tulane University); Michael 
Greene (Turtle Cove-Southeastern); Randy Myers (LDWF and Southeastern Adjunct Instructor in 
Biology); Thais Perkins (Pontchartrain Basin Research Program, Southeastern); Fred Mars Stouder 
(Turtle Cove-Southeastern). Other contributors to the project are Dr. Gary Shaffer and Bernard Wood  
(both of Southeastern-Biology Department). 
 
Development of natural areas around the Lake Pontchartrain Basin, especially in communities on the 
North Shore, has increased for the past several decades. Hurricane Katrina in the summer of 2005 greatly 
increased such development as people moved out of the damaged metropolitan center of New Orleans. 
Development of these natural areas, many of them considered wetlands, has prompted the increased need 
for corresponding mitigation (of similar types). This presentation addresses the viability of wetland 
mitigation efforts in the nearby Manchac and Maurepas swamps—an area that has not historically been 
used for mitigation for a number of reasons, including proper land availability (given factors of salinity, 
land elevation and fresh water availability), local area knowledge of mitigation potential, and other 
competing land use management programs, some of which allow ownership of land to continue. The 
question asked in this study is what areas within this region—either public or privately owned-- are most 
viable for mitigation activities. The presentation will include the geographic scope of the study, 
background on why nearby mitigation sites are needed now more than ever, what are some of the land use 
programs that compete with mitigation, and are there any viable mitigation sites in the swamp. If so, 
where are they and how can they be put into play? 
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A meta-analytical comparison of nearshore and pelagic fish assemblages from 
multiple estuarine regions in southeastern Louisiana using a taxonomic-based 
method.  
 
O’Connell, Ann M.U.1, M.T. O’Connell1, and R.W. Hastings2. 1 Pontchartrain Institute for Environmental 
Sciences, University of New Orleans, 2000 Lakeshore Drive, New Orleans, LA, 70148, USA; 2 Alabama 
Natural Heritage Program, Huntingdon College, Massey Hall, 1500 East Fairview Ave, Montgomery, 
AL, 36106, USA 
 
Introduction  
In the past, taxonomic approaches were rarely used in conjunction with ecological efforts to assess the 
relative health of fish assemblages among different ecosystems.  Previously we used a new taxonomic-
based method of meta-analysis to compare the benthic (collected by trawls) fish assemblages of multiple 
estuarine regions in southeastern Louisiana.  Comparing multiple regions often involves combining 
information from separate studies.  These “meta-analyses” allow for comparisons of relative ecological 
health among different ecosystems.  In these initial analyses we compared fishery-independent trawl data 
from four estuarine regions: the Barataria Basin, Lake Maurepas, Lake Pontchartrain, and the Biloxi 
Marsh/Chandeleur Islands region (Figure 1).  To determine the relative health of fish assemblages in 
these regions, we calculated average taxonomic distinctness (Δ+) and variation in taxonomic distinctness 
(Λ+) for 3511 trawl collections and compared each sample value to 1000 random values generated from a 
master species list.  This robust analytical approach is not dependent on sample size or effort and includes 
a framework for measuring departure from expected values.   
 

 
 

Figure 1:  Map of the four estuarine ecosystems of southeastern Louisiana used for meta-
analysis of seine and gillnet data. Samples were taken from: Barataria Basin, Lake 
Maurepas, Lake Pontchartrain, and the Biloxi Marshes / Chandeleur Islands.   

Results 
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When the regions were compared, Lake Pontchartrain (an oligohaline estuary adjacent to New Orleans) 
had significantly more negative deviations from average Δ+ than the other regions (observed Χ 2 = 12.1, p 
= 0.001), suggesting it is the most impacted ecosystem.  The data we present here expands on this 
approach.  We used the same method to assess nearshore (beach seine) and pelagic (gillnet) fish 
assemblages from the same regions to determine relative ecological health.  Average taxonomic 
distinctness and variation in taxonomic distinctness were calculated for 1474 beach seine and 1361 gillnet 
collections.  Again, these values were compared to 1000 random values generated from a master species 
list. When the regions were compared using beach seine data, no region had significantly more samples 
with reduced taxonomic distinctness than expected (observed Χ 2 = 4.7, p = 0.375).  That is, all regions 
were equally healthy in terms of nearshore fish assemblages.  For gillnet data, the Barataria Basin had 
significantly more samples with reduced taxonomic distinctness than expected (observed Χ 2 = 23.21, p = 
0.001), suggesting that estuarine pelagic fish assemblages in the Barataria Basin are more impacted than 
in the other regions studied.   
 
Discussion 
In comparing these results to prior investigations, it is interesting to note that the assessment of relative 
ecosystem health differs depending on which fish assemblage habitats were sampled.  When demersal 
fishes (i.e., those collected by trawls) are used as environmental indicators, Lake Pontchartrain appears 
less healthy than the other estuarine regions.  This agrees with previous work that showed Lake 
Pontchartrain fish assemblages changed more over the last half-century than either near-shore or pelagic 
assemblages from the same region (O’Connell et al., 2004).  A likely source of this environmental 
disturbance is the extensive dredging of Rangia cuneata clams from Lake Pontchartrain during most of 
the 20th century.  The reduced health of the Barataria Basin when pelagic fishes are used as indicators is 
less easily explained.  One suggestion is that while the Barataria Basin has far fewer disturbed habitats 
than the other estuarine regions, there may be increased recreational fishing pressure on the local pelagic 
fishes.  By using this new analytical method we have determined which guilds of fishes from which 
estuarine regions are most in need of restoration management: benthic fishes in Lake Pontchartrain and 
pelagic fishes in Barataria Basin.  The next step is to determine through further research the 
environmental causes of these impacts. 
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Status of benthic invertebrates in Lake Pontchartrain with emphasis on the 
effects of Hurricane Katrina 
 
Poirrier, M.A., Z. Rodriguez del Rey, and E.A. Spalding.  Estuarine Research Laboratory, Department of 
Biological Sciences, University of New Orleans, and the Pontchartrain Institute for Environmental 
Sciences, New Orleans, LA. 
 
Introduction 
We have conducted annual quantitative surveys of the distribution and abundance of Lake Pontchartrain 
benthic invertebrates since 1996. These organisms provide bottom habitat that is essential to the survival 
of fish, crabs, shrimp, and waterfowl. They are also meaningful indicators of environmental change and 
the success of restoration efforts. Our studies were conducted to determine causes of change and to 
distinguish natural variation from human-induced changes. A steady increase in desirable habitat is 
usually regarded as a measure of restoration success. However, Lake Pontchartrain benthic invertebrates 
respond quickly to change and the effects of severe natural and anthropogenic habitat disruptions have to 
be considered in selecting restoration goals and evaluating restoration success. The resistance of the 
benthic community to change, its resilience after a disruption, and the return to pre-disruption states has 
to be considered in assessing restoration success, rather than goals based on a steady increase in a single 
species or community type. The efficacy of their use as environmental indicators increases with 
knowledge gained from studies that provide a better understanding of their basic biology and responses to 
natural and anthropogenic stress.  
 
Status 
Our studies have demonstrated that the number of large Rangia cuneata increased after shell dredging 
was stopped (Abadie and Poirrier 2000) and associated with this there was an increase in water clarity 
(Francis and Poirrier 1999, Abadie and Poirrier 2001b). A less diverse, brackish water fauna persisted 
during the1997 Bonnet Carré Spillway opening and recovery to the typical benthic fauna occurred, but 
there was no evidence of enhanced benthic productivity after the spillway opening (Brammer et al. 
Accepted) A drought from 1997 to 2001 from a strong El Niño Southern Oscillation event resulted in a 
decrease in Rangia clams and an increase in Ischadium recurvum (hooked mussels) and other higher 
salinity species. Recovery from this drought has been slow. Episodic anoxia and hypoxia due to saltwater 
intrusion from the Mississippi River Gulf Outlet (MRGO) through the Inner Harbor Navigation Canal 
(IHNC) has occurred throughout our studies (Poirrier 1978, Junot et al. 1983, Abadie and Poirrier 2001a). 
We have documented a 100 mi2 area north of the IHNC that is severely impacted by hypoxia/anoxia 
(Abadie and Poirrier 2001a).  In addition, large cells of high salinity, low dissolved oxygen bottom water 
move throughout the Lake in late summer and adversely affects benthic invertebrates. A major disruption 
of benthic community structure was recently caused by Hurricane Katrina which was a category 5 storm 
as it approached the coast and made landfall as a category 3 hurricane near eastern Lake Pontchartrain on 
August 29, 2005. 
 
Hurricane Katrina Effects 
Hurricane Katrina caused a storm surge of 3-3.5 meters in Lake Pontchartrain. Water quality data during 
and immediately after Hurricane Katrina are lacking.  However, Pardue et al. (2005) presented water 
quality data from samples of New Orleans storm water obtained in early September 2005. Based on their 
conductivity measurements, storm water salinity was about 6 to 6.5 ppt. They found that Katrina 
floodwaters were typical of stormwater with the exception of elevated levels of lead.    
 
Methods and Results 
We obtained surface and bottom salinity and dissolved oxygen data at three north shore sites near Goose 
Point on September 30, 2005. This was after Hurricane Rita passed on 9/24/05.  Surface salinity values 
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ranged from 6.7-6.9 ppt and bottom values from 11.7-12 ppt. Surface dissolved oxygen ranged from 7.8-
8.1 ppm and bottom values from 3.6-4.1 ppm.  Large (> 21 mm) Rangia clams that recently died were 
present in bottom grab samples. Shells from recently killed clams and dead clam formed shoals and ridges 
along the shoreline. These data indicate that high salinity bottom waters low in dissolved oxygen were 
present in Lake Pontchartrain after Katrina.  We conducted a survey along a N-S transect through the 
“dead zone” area on October 8, 2005 to further document salinity stratification. However, a frontal system 
passed prior to this trip and mixed Lake waters. After mixing, surface salinities ranged from 6.9-8.3 ppt 
and bottom salinities from 7.4-8.3 ppt. Surface dissolved oxygen values ranged from 6.8 to 7.2 ppm and 
bottom values from 6.0 to 7.1 ppm.  Salinity continued to increase after the hurricane season due to 
reduced rainfall and relatively high salinities (6-9.5 ppt) have persisted through August 2006. 
  
Benthic invertebrate samples obtained in November 2004 prior to Hurricane Katrina were compared to 
post-hurricane November 2005 samples to assess the impact. There was a major shift in the rank order of 
dominant species. After Katrina, the usual dominant species including the hydrobeid snails Probythinella 
protera and Texadina sphinctoma, the isopod Cerupus benthophilis, and the polycheate Amphicteis 
floridus were reduced to less than 1% of the total number of individuals present.  Copepods and the 
polycheate Streblospio benedicti became dominants. The clam Rangia cuneata decreased from the most 
abundant species prior to Hurricane Katrina to the fifth most abundant species after the hurricane.  A 
comparison of the number of species, the number of individuals, species diversity, and Rangia clam 
biomass between 2004 and 2005 samples using ANOVA found significant site and time interactions. This 
indicates that Hurricane Katrina caused changes in all major measures of community structure. A 
multivariate analysis of community structure using a Bray-Curtis similarity matrix and MDS ordination 
techniques in PRIMER showed good separation of 2004 and 2005 samples indicating major changes in 
community structure had occurred. The clustering of the 2004 “dead zone” samples with the 2005 
samples indicated that the post-Katrina samples resembled the dead zone community. This change is 
supported by the significant reduction in the density of major taxa and the replacement by a few highly 
opportunistic species. The widespread defaunation cased by Hurricane Katrina is best demonstrated by 
the loss of Rangia clams and other community dominants from 50% (317 mi2) of the Lake bottom at 
depths greater than approximately the 3.7 m depth contour. 
 
Conclusions 
Based on these results, we postulate that: (1) the storm surge from Hurricane Katrina severely eroded the 
Lake bottom and directly killed benthic organisms; (2) higher salinity bottom water associated with the 
storm surge formed a non-mixing stratified layer which extended from the deepest water near the center 
of the Lake to about the 3.7 m contour and expanded the “dead zone” to over 300 mi2; (3) deoxgenation 
of this non-mixing bottom water occurred due to the decomposition of organic material washed into the 
Lake; (4) the lack of dissolved oxygen in the bottom waters of the Lake further damaged the benthic 
community, but allowed the colonization of tolerant opportunistic species such as the polycheate, 
Streblospio benedicti and oligochaetes; (5) limited recovery occurred during late September and October 
in shallow water in the eastern Lake from colonization from tidal passes and detrital input which provided 
food and substratum for copepods and other organisms; (6) the recovery of the low salinity fauna, 
particularly Rangia clams has been slow due to high salinity conditions produced by the storm surge and 
low rainfall for almost a year after Hurricane Katrina.   
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Monitoring of Artificial Reef Sites in Lake Pontchartrain, Louisiana 
 
Mike Poirrier, University of New Orleans 
Kelly Whitmore, Massachusetts Department of Marine Resources 
John Lopez, Lake Pontchartrain Basin Foundation 
 
Introduction 
The Rangia clam (Rangia cuneata) is and has historically been naturally abundant in Lake Pontchartrain 
(Abadie and Poirrier, 2001).  Due to commercial shell dredging operations which began around 1930 
(Abadie and Poirrier, 2000), much of the accumulated clam shell has been removed.  Today the only 
known naturally occurring shallow shoals of clam shell are near the shorelines that have developed since 
shell dredging was banned in Lake Pontchartrain in 1991.  A few shoal-shaped features composed of 
Rangia shell are present in the lake, being mechanically placed “shell pads” to create temporary 
foundations for drilling barges for oil and gas exploration. 
 
To augment the presumed loss of clam shell shoals in Lake Pontchartrain, an artificial reef program was 
begun in 2000 (Lopez, 2004).  The first reef (L1) was constructed in 2001 and is composed of limestone 
rubble. Four additional sites were constructed utilizing Reef balls.  Reef balls TM are a patented mold of 
concrete specifically designed to simulate naturally occurring hard structural surface habitats such as 
coral reefs.  Because of concern for sinking of reef balls into the lake’s mud bottom, they were placed on 
a few selected pre-existing shell pad sites identified in the lake.  The Reef balls deployed in this program 
were the first to be utilized in Louisiana and also represent a rare application of this material in an 
estuarine system.  They are intended to enhance an already artificially emplaced shell pad.  An additional 
goal of artificial reef construction was to enhance recreational and/or commercial fishing.  
 
Monitoring 
The goals of the monitoring program were to assess the structural integrity, in particular, movement of 
reef balls and the water quality, colonization by benthic macroinvertebrates, fish assemblages present and 
fishing activity at the artificial reefs (Poirrier and Whitmore, 2006; Whitmore, 2006). 
 
Physiochemical data collected at the reefs sites included dissolved oxygen, temperature, salinity, and 
transparency of surface and near-bottom waters.  Hypoxia (low dissolved oxygen) was not detected 
during reef monitoring in 2004 or 2005.  However, salinity stratification and bottom hypoxia were 
detected near the reef sites during lake-wide benthic sampling on one occasion in late October 2004. 
 
Macroinvertebrate colonization of the reef balls was tracked visually and via specimen collection.  The 
hydroid Garveia franciscana and freshwater sponge Spongilla alba were initial colonizers, along with 
bivalve Congeria leucophaeta that settled in crevices on irregular reef ball surfaces.  In October 2004, 
estimated surface cover of epifauna was around 10 percent and consisted predominantly of S. alba.  Other 
macroinvertebrate colonizers included bryozoans Victorella pavida and Conopeum sp., barnacle Balanus 
subalbidus, and nematode and annelid worms.  In 2005, estimates of surface cover of epifauna markedly 
increased to around 50 percent and consisted primarily of S. alba and G. franciscana.          
 
Underwater visual surveys were conducted to assess fish assemblages at the reef sites.  Dedicated survey 
effort by divers totaled 900 minutes in 2005.  On each sampling day fish surveys were conducted over a 
reef site and two reference sites, including a shell pad without reef balls and a natural mud-bottomed site.  
Total number of species and total number of individuals sighted were significantly over the reef when 
compared to shell and mud sites.  In 2005, 14 out of a total of 17 fish species sighted were sighted at the 
reef, eight were sighted at the shell pad, and one was sighted over the mud.  The total number of fish 
sighted at the reef was 577, at the shell pad was 215, and over the mud was eight.  Species sighted most 
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commonly at the reef were the naked goby Gobiosoma bosc, sheepshead Archosargus probatocephalus, 
and freckled blenny Hypsoblennius iothonas.  Nine species of fish were only sighted on the reef.   
 
Recreational use of the artificial reefs was evaluated by conducting on-site observation of vessels, 
interviewing anglers at Lake Pontchartrain fishing rodeos, and collecting information through an internet-
based creel survey.  A total of 21 surveys have been received.  Anglers reported having caught speckled 
trout (spotted seatrout), white trout (sand seatrout), southern flounder, Atlantic croaker, and sheepshead at 
the south shore reefs (H1, H3, and H4); and speckled trout and catfish at the north shore reef (N1).  In 
addition to anglers, spearfishers and SCUBA divers also visited the reefs.  Most survey respondents 
indicated that the reefs have enhanced fishing and/or diving opportunities in the lake and that they 
personally have fished or dived more as result of the reefs.   
 
On May 31, 2006, side scan surveys were acquired over the three reef ball sites in Jefferson Parish 
(Figure 1).   Imaging was acquired with a Marine Sonic Technology, Ltd. Centurion sonar device (30,000 
kHz).  Image quality was good, but not adequate to consistently image single reef balls.  Therefore, a 
complete inventory of all reef balls was not possible with this data.   
 

 
 

Figure 1: Side-scan sonar image taken Post-Katrina of an artificial reef site located in Lake 
Pontchartrain (Jefferson Parish).  Reef balls appear to be in the original pattern of 
deployment and do not appear to have been displaced by of the storms affecting the lake 
since deployment in 2002.    

 
The Post-Katrina sonar images do reveal: 

• Original flank deployment patterns are present 
• Count of reef balls, where possible, indicates original deployment density 
• Reef balls are present within the target deployment zone  
• Little or no evidence of reef balls outside of target zone 
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• No pattern of reef ball displacement observed 
• Where one-to-one sonar comparison is possible of pre & post Katrina sonar data (2004 to 2006), 

spatial patterns are very similar. 
• Shell pads are intact 

In addition: 
• No reports of displaced reef balls for 2 ½ years 
• UNO’s micro-survey of reef balls after storm in 2003 and 2004 indicate zero movement 
• Dive confirmation reef balls are present at all original sites 

 
Until a complete inventory (count) of reef balls can be undertaken, there will remain some uncertainty of 
the reef ball movement from storm events including Hurricane Katrina.  Nevertheless, all data collected 
so far indicate the vast majority, if not all, reef balls have not been affected by severe weather or any 
other condition since deployment. 
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Environmental benefits of Rangia clam restoration in Lake Pontchartrain 
  
Spalding, Elizabeth A., Ashley Walker, and Michael A. Poirrier, Estuarine Research Laboratory, 
Department of Biological Sciences, University of New Orleans and Pontchartrain Institute of 
Environmental Science, New Orleans, Louisiana 70148 
 
Introduction 
Accumulated shells of Rangia cuneata were dredged from the bottom of the lake from 1933 to 1990 and 
used for the construction of roads, parking lots, levees and the production of cement. Shell dredging 
decreased large clam density, water clarity, and sediment stability (Abadie and Poirrier 2000, Abadie and 
Poirrier 2001b). Recovery of clams occurred after shell dredging was stopped, and under favorable 
conditions, they dominate the benthos of Lake Pontchartrain with densities as high as 1,163 clams/m2 and 
dry weight biomass as high as 125.56 g/m2. They provide important trophic links between the 
phytoplankton and nekton and are utilized as a food source by fish, crabs, and waterfowl. A major and 
continuing impact to Lake Pontchartrain is saltwater intrusion via the Inner Harbor Navigational Canal 
(IHNC) from the Mississippi River Gulf Outlet (MRGO).  Unnaturally high salinity bottom water enters 
Lake Pontchartrain through the IHNC since it was completed in 1963.  This saline water produces 
stratification and periodic bottom anoxia/hypoxia (Poirrier 1978, Junot et al. 1983). Clams > 21 mm are 
absent from a 100 mi2 (250 km2) area as a result of anoxia/hypoxia due to salinity stratification (Abadie 
and Poirrier 2001a).  This area has become known as the “dead zone”.  Episodic periods of high salinity 
and low dissolved oxygen may extend beyond this zone and affect clam populations lake-wide.   
 
We conducted studies to quantify possible benefits of restoring Rangia clams through reducing saltwater 
intrusion, thus increasing clam filtration. We believe that restoration of Rangia clams to levels previously 
documented in the Lake, and most importantly in the 250 km2 dead zone, will have widespread positive 
impacts in the holistic rehabilitation of the Lake Pontchartrain estuary. These include the reduction of 
phytoplankton blooms, increased water clarity, and reduction of fecal coliforms. The specific objectives 
of these studies were: (1) to determine dry weight biomass in hypoxic and normoxic areas; to determine 
Rangia clam clearance rate of algal species found in Lake Pontchartrain and if size of clam affects 
clearance rates; (2) to determine if Rangia clams clear clay, silt, or Escherichia coli from the water 
column; (3) to estimate the effects of different restoration scenarios by calculating the time to filter a 
volume of water equal to the volume of Lake Pontchartrain using various clam biomass values and 
clearance rates; (4) to approximate the amount of shell added to Lake Pontchartrain annually; and (5) to 
estimate the amount of potential submersed aquatic vegetation (PSAV) resulting from an increase in 
water clarity.    
 
Methods 
Static clam clearance rate experiments using four different phytoplankton species, silts and clays, and E. 
coli were conducted to quantify rates of filtration.  The following equation was developed: y = 2E-7x4.0249, 
where x = shell length between 11 to 50 mm (Spalding and Poirrier in review) to predict dry weight, y, 
from shell length. It was used to determine clam biomass in different areas of Lake Pontchartrain from the 
density of different size classes.  
 
Results and Discussion 
Algal clearance rates significantly differed by algal species (p < 0.001), clam size class (p < 0.001) and 
the interaction of algal species and clam size class (p = 0.002). Clearance rates of R. cuneata were highest 
when filtering Ankistrodesmus falcutus regardless of size class.  Clearance rates of R. cuneata were 
significantly lower when filtering Euglena gracilis and Thalassiosira sp. than when filtering A. falcutus.  
However, clearance rates of Euglena gracilis and Thalassiosira sp were not significantly different from 
each other.  Clearance rates of Rangia clams were significantly lower when filtering Anabaena sp., 
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regardless of size class, than when filtering the other species.  During clearance rate experiments using 
Anabaena sp., Rangia clams were slow to open and filter.  Rangia clam time spent open was less than 
experiments using the other algal species.     
 
Silt and clay clearance rates by R. cuneata significantly differed by sediment type (p = 0.016), size class 
(p< 0.001), and the interaction of the two (p = 0.016).  Although significantly different, the difference 
between clearance by Rangia clams of silts and clays was only 0.05 l/g*hr so clearance rates were pooled 
across sediment type.  When filtering silts and clays, 36-40 mm clams cleared at a rate of 0.74 l/g*hr ± 
0.04. Clearance rates for fecal coliform using initial concentration of 350 CFU/100 ml was 0.83 l/g*hr ± 
0.13.  
 
Estimating the time to filter a volume of water equal to the volume of Lake Pontchartrain using various 
clam biomass values and clearance rates illustrates the enormous impact that R. cuneata can have on the 
water quality of Lake Pontchartrain.  If overall clam biomass in Lake Pontchartrain was reduced to the 
average biomass of the “dead zone”, time to filter a volume of water equal to Lake Pontchartrain using 
the clearance rates of Ankistrodesmus  decreases from the current rate of 4 days to 300 days.  Restoring 
the “dead zone” to the current lake-wide average would reduce the days needed to 3 and if clam biomass 
lake-wide was restored to the highest recorded biomass, the days need to filter would be reduced to 1.2 
days.  Using these estimated age-specific mortality rates and the relationship between shell length and dry 
shell weight, projection of the amount of shell added to the sediment annually is 700,000 metric tons or 
800,000 tons annually. 

 
In order to estimate the effect of improved water quality on the distribution and abundance of submersed 
aquatic vegetation, the potential submersed aquatic habit model developed by Cho and Poirrier (2005) 
was utilized.   We found that a 0.25 m increase in Zmax at Fountainbleau on the northshore would result in 
an increase of 19.23 ha of potential SAV habitat.  At Pointe aux Herbes on the southshore of Lake 
Pontchartrain, the same 0.25 m increase would result in 6.61 ha increase of potential SAV habitat.  
Conversely, a decrease in Zmax of 0.25 would result in corresponding decreases in potential SAV habitat.      
  
Conclusion 
Based on the results of our research, closure of the Mississippi River Gulf Outlet (MRGO) would reduce 
salinity stratification and associated anoxia and hypoxia and result in the return of Rangia clams to a 250 
km2 (100 mi2 area). We have shown that Rangia clams improve water quality thru filtration by reducing 
phytoplankton, suspended solids, and fecal coliforms. The environmental services provided by these 
clams would greatly improve recreational opportunities on the south shore and fish and wildlife habitat. 
In addition to these direct benefits, improved water clarity from clam filtration will increase submersed 
aquatic vegetation. Clam restoration will also provide more food for fish, crabs, and waterfowl and 
increase nutrient cycling through clam excretion, biodeposition of faeces and pseudofaeces, and 
bioturbation of sediment.  Increases in the amount of shell added to the sediment will provide better 
habitat for benthic fauna and stabilize sediment and shorelines. Rangia clams occur in other Gulf of 
Mexico estuaries and provide similar benefits. Management and restoration of clam populations should be 
incorporated into restoration strategies. 
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Volumetric changes in coastal marsh soils   
 
Turner, R.E., C.S. Milan, E.M. Swenson, J. Baustian1, J.S. Spicer.  Coastal Ecology Institute, LSU, Baton 
Rouge, LA 
 
Coastal wetland sediment volume decreases from organic decomposition, compaction of solids, and de-
watering, and each of these processes may change with age and as the loading of new organic and 
inorganic material varies.  Here we address three questions using a variety of field based sampling 
programs examining dated marsh soils and their organic and inorganic contents.  
 
Question 1):  What controls the variability in accretion rate downcore?  The variability in the vertical 
accretion rate within the upper 2 m was determined by assembling results from concurrent application of 
the 137Cs and 210Pb dating techniques used to estimate sediment age since 1963/4, and 0 to ca 100+ 
years before present (yBP), respectively.  The relationship between 210Pb and the 137Cs dated accretion 
rates (Sed210 and Sed137, respectively) was linear for 45 salt marsh and mangrove environments.  Sed210 
averaged 75 % of Sed137 suggesting that vertical accretion over the last 100+ years is driven by soil 
organic matter accumulation, as shown for the pre 137Cs dated horizon accumulation rate.  A linear 
multiple regression equation that includes bulk density and Sed137 to predict Sed210 described 97 % of the 
variance in Sed210.  Sediments from Connecticut, Delaware and Louisiana coastal environments dated 
with 14C indicate a relatively constant sediment accretion rate of 0.13 cm•yr-1 for 1000 to 7000 yBP, 
which occurs within 2 m of today’s marsh surface and equals modern sea level rise rates. The most 
intense rates of change in soil volume in organic-rich salt marshes sediments, therefore, is neither in deep 
or old sediments (>4 m;  >1000 years), but within the first several hundreds of years after accumulation.  
 
Question 2):  How  have the constituents changed with age?  The average changes in organic and 
inorganic constituents downcore for the last 200 years are nearly equal for 58 dated sediment cores from 
the northern Gulf of Mexico.  These parallel changes downcore are best described as resulting from 
compaction, rather than from organic matter decomposition and point to the role of organics, not 
inorganics in building and sustaining marshes. This conclusion is supported by the fact that the soil 
volume occupied by organic sediments + water in healthy salt marsh wetlands is >90%, and certainly is 
the same or higher in wetlands of lower salinity.  This conclusion is also confirmed by constructing a 
sediment loading budget to these wetlands from field data and literature syntheses.  Field measurements 
indicate that the amount of storm-transported material is much greater than that introduced to wetlands 
via the historical overbank flow, or from crevasses, or from river diversions.   
 
Question 3):  What are some implications for coastal restoration prevention of wetland loss?  Changes in 
the in situ accumulation of organics, rather than the reductions of inorganic sediments arriving via 
overbank flooding are implicated as a causal agent of wetland losses on this coast. This organic portion 
plays a major role in wetland soil stability, hence in wetland ecosystem health. 
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Will lowering estuarine salinity increase Gulf of Mexico oyster landings? 
 
Turner, R. E.  Coastal Ecology Institute, LSU, Baton Rouge, La. 
 
More than half of the U.S. oyster harvest comes from the Gulf of Mexico, so it makes sense that steps 
should be considered to protect or enhance this valuable fishery and to evaluate the potential impacts of 
management actions on oyster yields carefully.  Because oyster yields are highest at intermediate 
salinities (in the middle of their range of 10 – 30 ppt), managers occasionally consider projects to improve 
Gulf oyster landings by reducing saltwater intrusion, thereby decreasing salinities to this optimal range. 
These plans would theoretically work if the oysters in question live at the high end of their salinity range, 
but if they’re at the low end of the range more freshwater would only decrease yields (Figure 1). The 
question addressed is whether or not the average oyster yield for an estuary is on the ascending or 
descending portion of the curve shown in Figure 1. 
 
I analyzed more than 50 years of oyster landings and freshwater discharge data in five Gulf states. Peaks 
in landings, 21 of 23, in Florida, Alabama, Mississippi, and Texas were coincidental with lows in river 
discharge, and lows in landings, 17 of 19, were coincidental with a peak in river discharge.  The landings 
in Louisiana were also inversely related to river discharge for Mississippi Sound (Figure 2) and the 
Breton Sound oyster landings.  A proposed $99 million project in Louisiana aims to improve Gulf oyster 
landings by building a river diversion near New Orleans which would open a new or expanded Bonnet 
Carré Spillway, diverting Mississippi River water into Lake Pontchartrain and Mississippi Sound. 
Historical data on spillway diversions revealed that in 25 of the 28 times the present spillway has been 
opened, oyster landings in the state of Mississippi were lower than in the other four states included in this 
study. Taken as a whole, these results suggest that Gulf oyster yields will decline, rather than be 
enhanced, if freshwater flow increases.  The position of most GOM estuaries in Figure 1, therefore, is 
represented by Line C:  oyster yields decline as estuarine salinity is lowered; higher average estuarine 
salinity is associated with higher oyster harvests.  If the above is an acceptable conclusion, then the 
benefits of diverting water into Mississippi Sound, and the rationale for doing so, cannot be supported by 
an anticipated higher yield in oysters by either the Mississippi or Louisiana oyster industries. 

 

 
 
 
 

Figure 1. The hypothesized effect of freshwater 
inflow on average oyster yields for the whole 
estuary.  Natural oyster reefs in the Gulf of 
Mexico exist within a salinity zone of 10 to 30 
psu.  For oyster reefs on the high salinity side of 
the optimization curve, freshening the estuary 
may result in higher yields (line A) or lower 
yields (line B), depending on how low the 
salinity falls when freshwater flow into the 
estuary increases.  Potential yields will be 
reduced with any amount of freshening for 
oyster reefs located on the freshwater side of the 
optimum curve (line C). 
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It is possible that intensively managed flows focused on increasing fisheries yields could 
somehow override the influence of the natural variations in flow or the effects of opening the 
Bonnet Carré for flood control.  One would be remiss, it seems, to ignore the general observation 
as applicable, in favor of assuming that a specific response was the outcome without field-based 
experience when the proposed amount of water delivered through a proposed new diversion at the 
Bonnet Carré is about equal to the average flow of the Pearl River.  The effects of the proposed 
new Bonnet Carré would, it seems to me, to have an overwhelming influence on yields - the logic 
being that if a little bit of discharge drives the oyster landings to near zero, then a lot more will 
drive it to zero as well.  
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Figure 2. The relationship between a 
three year running average of 
oyster landings in Mississippi 
and the discharge of the Pearl 
River at Monticello, Mississippi 
(USGS station 24885 for 1990 
to 2003.  A linear regression of 
the data is shown (Y = - 2.14 X 
+ 3.18; R2 = 0.77).   
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Nutrients and Phytoplankton in the Lake Pontchartrain Estuary 2002-
2003 
 
Evens, Terence J.1,4, Wee, James L.2, Boihem, Larry L.3. 1USDA-Agricultural Research Service, 
Ft. Pierce, FL, 2Loyola University, New Orleans, LA, 3USDA-ARS, New Orleans, LA, 4Mote 
Marine Laboratory, Sarasota, FL. 
 
The entire drainage area of the Lake Pontchartrain Basin (LPB) encompasses some 12200 km2 

and has watersheds in 16 Louisiana Parishes and 4 Mississippi counties.  Approximately 1.5 
million residents (1/3 of the population of Louisiana) live in the LPB, making it the most densely 
populated area in Louisiana.  There are approximately 2400 km2 of agricultural lands in the LPB, 
the vast majority of this is concerned with growing sugarcane, corn and soybeans; however, there 
are many dairy, hog and chicken farms located in St. Tammany and Tangipahoa Parishes. 
 
The primary waterbody of the LPB is the 1650 km2 Lake Pontchartrain Estuary (LPE), which is 
the largest oligohaline estuarine system in the southeastern US (Moore 1992).  As a backbay or 
lagoon system, Lakes Pontchartrain and Maurepas have lower salinity levels than estuaries with 
an unobstructed connection to the open sea, and also are more highly influenced by neighboring 
terrestrial and freshwater habitats (Moore 1992).  The major environmental stressors are saltwater 
intrusion, municipal runoff, freshwater diversion, agricultural runoff/sewage and 
sewage/municipal runoff (Penland et al. 2001).   
 
Lakes Pontchartrain and Maurepas have 4 m and 3.5 m average depths, respectively (Penland et 
al. 2001).  Annual rainfall is high, ca. 158 cm/year.  Water inflows to the basin include tributary 
flows, direct rainfall and storm water pumped from New Orleans, while outflows include 
evapotranspiration and net flow to the Gulf of Mexico via the Rigolets, Chef Menteur Pass and a 
waterway network originating from the Inner Harbor Navigation Canal (IHNC) (Sikora & 
Kjerfve 1985).  Tidal inflows and storm surges also force higher salinity water through these 
same passes.  During high flow periods, the Pearl River can block entry of saltwater from the 
Rigolets and Chef Menteur routes (Sikora & Kjerfve 1985).  In addition to marshes and swamps, 
12 tributaries contribute water, with the Amite, Tickfaw, Tangipahoa and Tchefuncte Rivers 
being the major contributors (Penland et al. 2001).  In general, the rivers draining into Lakes 
Pontchartrain and Maurepas flow through or across sandy soils and often are slightly acidic.  
Flushing times range from 60 (Sikora & Kjerfve 1985) to 120 days (Argyrou et al. 1997).  Tidal 
amplitudes in Lake Pontchartrain estuary are small, typically less than 0.5 m (Turner 2001). 
 
The allochthonous (i.e. external source) loading of nitrogen (N) and phosphorus (P) to aquatic 
ecosystems originates from a wide variety of sources, such as groundwater, riverine and 
atmospheric inputs, and can initiate as both highly localized point and diffuse, non-point sources.  
The relative contributions of these two types of sources differ dramatically between watersheds, 
and are dependent upon a myriad of factors such as land-use practices, population densities, and 
geological influences (Smith et al., 1999).  The impacts from excessive N and P exports can have 
profound effects upon the quality of receiving waters (Carpenter et al., 1998; Correll, 1998); the 
environmental effects of nutrient over-enrichment, i.e. ‘eutrophication’, are extremely serious, 
and can result in the degradation of important water resources (Carpenter et al., 1998).  Thus, 
understanding the mechanisms controlling nutrient dynamics and phytoplankton biomass in 
riverine/estuarine waters requires a comprehensive approach that encompasses processes acting at 
spatial scales from individual cells to entire communities, and from short to long-term temporal 
scales.  Although changes in phytoplankton community composition and abundance are well 
documented, linkages between environmental forcing, nutrient dynamics and assemblage 
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development in lagoonal estuarine waters are poorly understood (Paerl 1988; Pinckney et al. 
2001).  

 
Our central research question was concerned with determining the temporal and spatial 
distribution, biomass and community structure of the phytoplankton communities of the LPE in 
relation to dissolved nutrient inputs. From July 2002 to June 2003 we performed bi-weekly 
sampling at 7 sites on a North-South transect of Lake Pontchartrain and at 7 sites encompassing 
the major, freshwater tributaries of the estuary (Figure 1).  This included the Tangipahoa River, 
the Tchefuncte River, Bayou Lacombe, the Bogue Falaya River, and Pass Manchac.  
Additionally, 12 quarterly samples were obtained from August, 2002 through July 2003 spanning 
the LPE from the entry of the Blind River in southwest Lake Maurepas to the Rigolets pass in 
eastern Lake Pontchartrain.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total Keldahl Nitrogen (TKN), NO2 & NO3, ammonia, dissolved inorganic phosphorus (DIP), 
and total P (TP), total dissolved silicate, dissolved organic nitrogen (DON) and dissolved organic 
phosphorus (DOP) were measured from surface water grabs at the shore stations and from surface 
and ca. 4 m depth at all of the Lake stations. Phytoplankton community composition was 
characterized by using chemosystematic (i.e. HPLC pigment) enumeration techniques (cf. Tester 
et al. 1995).  CHEMTAX (CHEMical TAXonomy), a matrix factorization program, was used for 
calculating algal class abundances based on the concentrations of algal photopigments (Mackey et 
al. 1996, Wright et al. 1996, Pinckney et al. 1998).  Water column irradiance and attenuation 
coefficients (Kd) were determined at all stations with amenable depths.  In addition, a custom 
CDOM-instrument (Kirkpatrick et al. 2003) was used to measure/characterize colored dissolved 
organic matter (CDOM) at all stations. 
 
Our dataset encompasses information before hurricane Katrina and was collected around one 
tropical storm (Isidore) and one hurricane (Lili).  Results indicate that, based on phytoplankton 
standing stocks, Lake Pontchartrain is a highly productive estuary with dynamic phytoplankton 
community structures.  Short-term events such as high rainfall/runoff and resuspension events 
play important roles in influencing phytoplankton biomass, water clarity and nutrient inputs. 

Bayou 
Lacombe 

Figure 1. Map of the Lake Pontchartrain Estuary with major riverine 
inputs.  The ‘bridge’ samples, collected from the Lake Pontchartrain 
Causeway are indicated by the gray circles.  The ‘shore’ samples are 
indicated by the black circles. 
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Seasonal influences are also highly important in the Lake Pontchartrain Estuary, as evidenced by 
the recurrence of the Spring-Summer cyanobacterial blooms.  
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USACE airborne data collection for environmental baseline of Lake 
Pontchartrain shorelines  
 
Wozencraft, J.M., W.J. Lillycrop. Joint Airborne Lidar Bathymetry Technical Center of 
Expertise, Kiln, MS  
 
U.S. Army Corps of Engineers (USACE) Headquarters funded the Joint Airborne Lidar 
Bathymetry Technical Center of Expertise (JALBTCX) to collect lidar, RGB, and hyperspectral 
imagery following Hurricane Katrina to serve as a baseline for recovery of mainland, barrier 
island, lake, and bay shorelines of designated areas of Louisiana, Mississippi, Alabama, and the 
Florida Panhandle (Wozencraft and Lillycrop, 2006). JALBTCX operates the state-of-the-art 
airborne coastal mapping and charting system CHARTS (Compact Hydrographic Airborne Rapid 
Total Survey). CHARTS is the US Naval Oceanographic Office program name for an Optech, 
Inc. SHOALS 3000T20-E. CHARTS comprises a 3-kHz bathymetric lidar, a 20-kHz topographic 
lidar, a DuncanTech DT4000 high-resolution digital camera, and a Compact Airborne 
Spectrographic Imager-(CASI)-1500 (Wozencraft and Millar, 2005).  All three sensors, lidar, 
RGB camera, and hyperspectral imager, operate simultaneously, and use the same GPS and 
inertial data for positioning of the lidar spots and image pixels.  
 
The post-Hurricane Katrina surveys mark the first large-scale acquisition of CASI-1500 data 
undertaken by the JALBTCX. Three collection schemes were devised for the collection of 
hyperspectral data with concurrent topographic lidar, based largely on desired coverage and spot 
density for the topographic laser data. Topographic lidar were collected with 100% coverage in 
areas where more dense topographic lidar data had already been collected. As such, these areas 
were primarily hyperspectral projects and included: the shoreline of Lake Pontchartrain, Mobile 
Bay shoreline, New Orleans levees and canals, and the Mississippi Sound shoreline. For these 
projects, the plane flew at 1000 m resulting in a lidar spot density of 1.5 m. Topographic lidar at 
100% coverage were also collected for the New Orleans levees, the Mississippi River Gulf 
Outlet, and the levees along the Mississippi River south of the city. For these projects, the plane 
flew at 700 m, resulting in a lidar spot density of 1 m to facilitate engineering measurements of 
the levees. The final scheme applied to data collection was 200% coverage at 700 m altitude, 
resulting in an average lidar spot density that was less than 1 m. This was applied at Grand Isle, 
Louisiana, which had not been surveyed in the past by either the USGS or USACE, and to the 
Mississippi and Alabama barrier islands at the request of USGS for comparison with their pre-
storm lidar data.  
 
Operational constraints were implemented to ensure collection of good hyperspectral imagery. To 
achieve optimal illumination of ground features, and reduce shadows that might fall on features 
of interest, missions were flown only within 3 hours of solar noon. This limited daily flight time 
to six hours. A five hour aircraft flight duration and a GPS PDOP spike precluded the use of the 
entire six -hour operational window as defined by solar conditions. Survey time was often limited 
to only 3-4 hours per day. Typical, lidar-only operations consist of nine 5-hour flights per week. 
Survey coverage rates were also impacted by the requirement that the pilots fly as slow as 
possible to achieve on-ground resolution of 1 m for the hyperspectral imagery. The CASI-1500 is 
a programmable sensor that can collect up to 288 bands of spectral data, and can produce imagery 
with pixel resolutions as small as 20 cm. However, there is a trade-off between spectral and 
spatial resolution. On-ground resolution is entirely dependent on flight speed and the integration 
time of the CASI-1500. Integration time is dependent on the number of spectral 

bands collected. To collect 36 bands of hyperspectral imagery, the integration time is 16 ms. At near 
stall speed (125 knots) this results in 1-m imagery. For comparison, 72 bands of spectral data result in 2-
m images, and 12 bands of spectral data result in 50-cm images.  This presentation will describe the 
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CHARTS system, outline the post-Katrina data collection effort along the Lake Pontchartrain shoreline, 
display the lidar and image products, and inform the audience how they can obtain the data for their 
research efforts. A follow-on survey is being sponsored by Headquarters USACE in FY07 and will also 
be available to the public. The USACE System-Wide Water Resources Program will conduct an 
analysis of the two post-Katrina surveys. An example of lidar and CASI data collected on the south 
shore of Lake Pontchartrain is shown in Figure 1. This is around the 17th Street levee failure. The 
bright white area (b & c) is a repair to the levee. In the RGB (Figure 1(b)) imagery, the flooded area 
east of the canal looks brown when compared to the area west of the canal, where vegetation remains 
green. In the Color IR image (Figure 1(c)) extracted from the hyperspectral imagery healthy vegetation 
shows as bright red and stressed vegetation looks more muted. A classification of this imagery is shown 
in Figure 1(d). This classification was created in ENVI using a supervised classification method called 
the spectral angle mapper.  
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Figure 1. CASI-1500 data collected on the south shore of Lake Pontchartrain. (a) 1-m surface 
created from CHARTS topographic lidar data, where elevation increases from tan to green to 
red. (b) RGB extracted from the hyperspectral imagery. (c) Color IR image extracted from the 
hyperspectral data. (d) Classification of the hyperspectral imagery where green is healthy 
vegetation, orange is innundated vegetation, and blue is FEMA blue roofs.  
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