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Technical Proposal

Project Overview

Here I propose to conduct an inventory of the fish fauna of the Barataria Preserve Unit of Jean Lafitte National Historic Park.  The inventory will review all previous work, verify identification of all species currently in the voucher specimen collections of the park and those deposited in museum collections, and thoroughly sample water bodies within and adjacent to the preserve to update and add to voucher specimen collections.  Written summaries of previous sampling efforts have already been reviewed and appear to be a representative sample of fishes that would normally be expected in habitats typical of the region.  However, the habitat of the Barataria Preserve is expected to change in the near future due to inputs of freshwater to the region from the Mississippi River through the Davis Pond freshwater diversion project.  In addition to increasing average water levels in and around the preserve and decreasing average salinities, the Mississippi River water is likely to carry species not formerly associated with waters of the preserve, including species of rare, threatened, or endangered status.  Previous surveys of preserve waters will serve as a baseline for the impact of freshwater diversion into a mixed freshwater-brackish water ecosystem.  This study will not only add to the knowledge of the preserve, but will also add to the knowledge of the impact of freshwater diversions on fish community composition in south Louisiana.

Introduction

In response to United States Department of the Interior, National Park Service, Request for Proposal RFP: N5028 02 0152 I here submit a proposal to conduct an inventory of the fish fauna of the Barataria Preserve Unit of the Jean Lafitte National Historic Park.  The Barataria Preserve is a complex system of canals, bayous, and wetland ponds and marshes at the head of the Barataria Bay estuary, one of the most productive aquatic systems in North America.  The waters of the preserve are predominantly fresh, but the southern end of the preserve borders the upper reaches of the brackish marsh of upper Barataria Bay.   The fish fauna of strictly freshwater systems in south Louisiana is generally small because of low oxygen concentrations associated with very warm slow moving water.  However, where freshwater systems grade into low salinity coastal marshes, the typical freshwater fauna is enriched by seasonal migrants and life stages of marine species associated with the Gulf of Mexico.  The fish fauna of such systems is also dynamic due to the seasonal changes in salinity regimes of near-shore waters, changing tolerance of marine species to freshwater with change in temperature, and species specific migration.

Previous work within and adjacent to park waters has found a total fish fauna of 47 species representing 24 fish families (Seale 1999) (Table 1).  This list was compiled from collections made by the US Park Service in 1984, the Louisiana Department of Wildlife and Fisheries in 1981 and 1984, and Margaret Seale of Tulane University in 1998 and 1999. 

Of the 47 species collected in waters in or near the Barataria Preserve, 15 are species that are found commonly in marine waters, but are highly tolerant of low salinity and regularly enter freshwater (euryhaline).  The remainder are typical freshwater fishes of south Louisiana, many of which are highly tolerant of brackish or marine waters.  No species in this list are surprising relative to what is found in similar habitats of the region.  No species listed are considered threatened or endangered and with the exception of carp (Cyprinus carpio), there are no nonnative species.  There are a few species not represented in previous sampling that I would expect to see among the fauna of the preserve, such as pirate perch (Aphredoderus sayanus), freshwater drum (Aplodinotus grunniens), hardhead catfish (Arius felis), fat sleeper (Dormitator maculatus), freshwater goby (Gobionellus shufeldti), white mullet (Mugil curema), tadpole madtom (Noturus gyrinus), Gulf pipefish (Syngnathus scovelli), and hogchoker (Trinectes maculatus).  Some of these species may not live within preserve waters, but others may have been missed in previous samplings because of the methods used or lack of familiarity with species and their habitats.  For example, Gulf pipefish are found throughout the region but are generally found in association with thick beds of aquatic vegetation.  Unless grass beds are sampled thoroughly, Gulf pipefish are easily missed.  I recently sampled grass beds just south of the Barataria Preserve and found the Gulf pipefish in abundance.  I expect that they are also extant in the preserve also.

Previous surveys lack data that would normally be taken during fish surveys such as the location of collections of individual species, and locality specific ecological data, such as water quality, vegetation cover, and bottom type.  Thus, there is little known about the distribution of species within the preserve.  Such data would be useful if a monitoring and management program is to be implemented.
Table 1.  Compilation of fish species collected from the Barataria Preserve in the time period 1981-1999.   Modified from Seale (2000)

Family
 Species
 Common name
Habitat preference

Carcharhinidae
 Carcharhinus leucas
 bull shark
Euryhaline marine

Dasyatidae
 Dasyatis sabina
 Atlantic stingray
euryhaline marine

Lepisosteidae
 Lepisosteus oculatus
 spotted gar
euryhaline freshwater

 
 Lepisosteus spatula
 alligator gar
euryhaline freshwater

Amiidae
 Amia calva
 bowfin
freshwater

Elopidae
 Elops saurus
 ladyfish
euryhaline marine

Anguillidae
 Anguilla rostrata
 American eel
euryhaline 

Engraulidae
 Anchoa mitchilli
 bay anchovy
euryhaline marine

Clupeidae
 Alosa chrysochloris
 skipjack herring
euryhaline freshwater

 
 Dorosoma cepedianum
 gizzard shad
euryhaline freshwater

 
 Brevoortia patronus
 Gulf menhaden
euryhaline marine

Cyprinidae
 Cyprinus carpio
 carp
freshwater

 
 Notemigonus crysoleucas
 golden shiner
freshwater

Catostomidae
 Erimyzon sucetta
 lake chubsucker
freshwater

 
 Ictiobus bubalus
 smallmouth buffalo
freshwater

Ictaluridae
 Ictalurus furcatus
 blue catfish
freshwater

 
 Ictalurus punctatus
 channel catfish
freshwater

 
 Ameiurus natalis
 yellow bullhead
freshwater

 
 Pylodictis olivaris
 flathead catfish
freshwater

Ariidae
 Bagre marinus
 gafftopsail catfish
euryhaline marine

Mugilidae
 Mugil cephalus
 striped mullet
euryhaline marine

Atherinidae
 Menidia beryllina
 inland silverside
euryhaline freshwater

Belonidae
 Strongylura marina
 Atlantic needlefish
euryhaline marine

Cyprinodontidae
 Fundulus chrysotus
 golden topminnow
freshwater

 
 Cyprinodon variegatus
 sheepshead minnow
euryhaline marine

 
 Lucania parva
 rainwater killifish
euryhaline freshwater

Moronidae
 Morone mississippiensis
 yellow bass
euryhaline freshwater

Centrarchidae
 Centrarchus macropterus
 flier
freshwater

 
 Lepomis macrochirus
 bluegill sunfish
freshwater

 
 Lepomis megalotis
 longear sunfish
freshwater

 
 Lepomis microlophus
 redear sunfish
freshwater

 
 Lepomis punctatus
 spotted sunfish
freshwater

 
 Lepomis gulosus
 warmouth
freshwater

 
 Lepomis symmetricus
 bantam sunfish
freshwater

 
 Micropterus salmoides
 largemouth bass
freshwater

 
 Pomoxis nigromaculatus
 black crappie
freshwater

Carangidae
 Caranx hippos
 jack crevalle
euryhaline marine

Sparidae
 Archosargus probatocephalus
 sheepshead
euryhaline marine

Sciaenidae
 Leiostomus xanthurus
 spot
euryhaline marine

 
 Micropogonias undulatus
 Atlantic croaker
euryhaline marine

 
 Sciaenops ocellata
 red drum
euryhaline marine

 
 Pogonias cromis
 black drum
euryhaline marine

Poeciliidae
 Gambusia affinis
 mosquitofish
freshwater

 
 Heterandria formosa
 least killifish
freshwater

 
 Poecilia latipinna
 sailfin molly
euryhaline freshwater

Elassomatidae
 Elassoma zonatum
 banded pygmy sunfish
freshwater

Bothidae
 Paralichthys lethostigma
 southern flounder
euryhaline freshwater

Project significance

Because the Barataria Preserve is included within the impact zone of the U.S. Army Corps of Engineer's Davis Pond Project, both physical and biological characteristics of the preserve will change in the near future.  The changes that are likely to occur within the preserve in the near future will make information from past surveys largely obsolete but ecologically interesting for comparisons of fauna before and after the Davis Pond Project begins operation.  Past surveys will serve as baseline data for comparison of change that occurs when a portion of a large river system is diverted through a wetland.  

The Davis Pond Project will divert water from the Mississippi River through the Lake Salvador system into Barataria Bay.  Lake Salvador and Lake Cataouatche lie along the western border of the Barataria Preserve and will receive all waters from the Davis Pond control structure.  Maximum flow rates at the control structure are expected to be 10,000 cfs (Coastwise 2001).  Minimum flow rates will be 1,000 cfs.  Flow rates of 1000 cfs will allow many species that live in the Mississippi River to establish populations in the Lake Salvador system.  Minimum flow rates will also result in more constant water levels in the preserve, and will like result in year-round water in habitats that are now dry in drought years.  All these changes will likely add to the number of fish species that live within and adjacent to the preserve.  No freshwater species are expected to negatively impacted by these changes, but many of the marine derived fish species may no longer be found associated with the preserve.

During 1993 and 1994 I conducted a survey of Bayou Lafourche (Schultz 1996).  I sampled 90 stations by seining.  Over 25,000 fish were taken, sorted and identified.  In total, 113 fish species were taken.  Since that time I have continued occasional sampling in Bayou Lafourche, especially in the areas were I found high species diversity.  Five additional species have been added to the total number.  Fish diversity is highest at the mouth of Bayou Lafourche at the Gulf of Mexico but diversity is nearly as high at the origin of Bayou Lafourche, at the Mississippi River.  Bayou Lafourche originates at a pumping station in Donaldsonville, Louisiana and flows for 90 miles south to the Gulf of Mexico.  The pumping station, which can also operate as a siphon station when river levels are high, regulates flow rates into Bayou Lafourche at approximately 200-300 cfs.  Many species of freshwater fishes are found in upper Bayou Lafourche that are not found in the central or lower sections.  These include many minnows and darters which are rarely found in waters of south Louisiana.

The following species are very common in the upper reaches of  Bayou Lafourche but are otherwise uncommon in south Louisiana outside waters originating from the Mississippi River: emerald shiner (Notropis atherinoides), pugnose minnow (Opsopoedus emiliae), ribbon shiner (Lythrurus fumeus), red shiner (Cyprinella lutrensis), blacktail shiner (Cyprinella  venusta), speckled chub (Macrhybopsis aestivalis), silver chub (Macrhybopsis storeriana), bullhead minnow (Pimephales vigilax),

brook silverside (Labidesthes sicculus),  cypress darter (Etheostoma proeliare), mud darter (Etheostoma asprigene), bluntnose darter (Etheostoma chlorosoma), logperch (Percina caprodes), green sunfish (Lepomis cyanellus),  spotted bass (Micropterus punctulatus), white bass (Morone chrysops), and striped bass (Morone saxatilis).  None of these species were found in previous surveys of the Barataria Preserve, but it is likely that the many of these species will be introduced into the Lake Salvador system once the Davis Pond project begins delivering water to the system.  

Because of the size of the openings in the Davis Pond control structure and the volume of water flowing from the Mississippi River it is likely that many larger riverine species of fish will be introduced into the Lake Salvador system such as shortnose gar (Lepisosteus platostomus), bigmouth buffalo (Ictiobus cyprinellus) and river carpsucker (Carpiodes carpio).  Of special interest are species that are rare, threatened, or endangered that may be introduced into the Lake Salvador system through the Davis Pond control structure.  Such species include shovelnose sturgeon (Scaphyrhychus platorhychus) and paddlefish (Polyodon spatula).

Of some concern is the introduction of nonnative species to the preserve from the Mississippi River.  Two species of particular concern are the bighead carp (Hypophthalmichthys nobilis) and the silver carp (Hypophthalmichthys molitrix).  Both are large planktivorous minnows of Asian origin.  Both species are established in the Mississippi River and tributaries and both species have become established in the Atchafalaya Basin.  The ecological consequences of these species in Louisiana are unknown but there is some potential for them to be effective competitors with other planktivorous fish such as shad and menhaden.  Another species that will likely enter the Lake Salvador system from the Mississippi River is the grass carp, or white amur (Ctenopharyngodon idella).  The grass carp is well established in the upper and middle sections of the Mississippi River.  It is strictly herbivorous but grows to a large size and can consume enormous amounts of vegetation. 

The ramifications of the survey proposed here go beyond the compilation of data concerning the species of fish found in the Barataria Preserve.  This project will likely be of interest to a broader audience, specifically those proposing diversion of freshwater into other wetlands habitats in south Louisiana and to those more generally interested in the impact of habitat modification on fish community composition.

Methods

It is well known that the species captured during sampling varies with the sampling method (Cashner et al 1994).  For example, electrofishing is biased toward larger species while seining is biased toward smaller species.  Electrofishing can be an effective means of sampling secretive species, but is often ineffective for the collection of demersal species in turbid waters because such species do not float upwards when stunned.  Gillnetting works well for open water, active swimmers, and generally only works for sampling species of a size appropriate to the mesh of the net.  Rotenone sampling is a highly effective means of sampling relatively large areas, but is hard to manage in small areas and is also ineffective with demersal species.  Because of methodological biases, the best estimate of the fish fauna of an area will come from a combination of methodologies.

I plan to sample using a combination of electrofishing, gillnetting, seining, and dip netting.  Electrofishing will be used in areas where submerged aquatic vegetation is dense and where shorelines are thickly covered with overhanging vegetation.  Gill nets and trammel nets will be used in larger open waterways, such as the Lake Salvador and the open water of Bayou Segnette Waterway.  Seining is my preferred method of collection because it often yields the greatest diversity of species.  However, in south Louisiana, seining can be difficult because of the lack of suitable shorelines for landing a seine and the lack of solid substrate for pulling a seine.  In my survey of Bayou Lafourche, and in subsequent sampling, I have developed a method for setting a seine with a boat and pulling a seine with bridle ropes from shore.   This eliminates the need for wading, and the need for a solid substrate.  The same method can be used in shallow offshore waters with bag seines with extra-large bags by landing the net in the boat.  I have found that a thick braided cord added to the bottom of a seine, at the lead line, allows seining over loose flocculent or muddy bottoms with a minimum of net fouling.

The most extensive inventory of the Barataria Preserve sampled 14 stations over a three day period (Seale 1999).  In this survey I plan to sample 60 stations in no fewer than 12 days spread over a 12 month calendar year with a bimonthly schedule (Table 2).  I will sample no fewer than 24 electrofishing stations that will be sampled as a 30 minute sample, moving at idle speed in a motorized boat.   I will also sample a minimum of 24 seine stations.  Seines will be 30 to 50 feet in length and will be deployed at each sampling station in a minimum of 1 hour time increments, or until two successful seine hauls are accomplished.  Dip net samples will supplement all other sampling methods in areas where there is thick aquatic vegetation.  I will set gill nets and trammel nets a minimum of 12 times during this survey and they will be allowed to set for a minimum of four hours before retrieval.  

Normally, all samples will be iced or fixed in 10% formalin in the field.  Threatened or endangered species will be identified in the field, photographed with a digital camera, and released.  Formalin fixation in the field will be used to establish a voucher specimen collection that can be held by the National Park Service or deposited in a museum collection.  Voucher specimens will be thoroughly washed to remove formalin and placed in 70% ethanol.  It is expected that the Tulane Museum of Natural History will accept all voucher specimens.

In addition to the collection of fish species, water quality and water characteristics will be gathered at each sampling station.  A Hydrolab water quality instrument will be used to measure dissolved oxygen, pH, conductivity, and maximum water depth.  A Secchi disk will be used to measure turbidity.  Flow rates will be estimated from surface water flow.  Physical characterization of the site will also include bottom composition in terms of an estimate of the percentage of the bottom covered by mud, shell, logs, or other material.  The vegetation cover of the area will be visually estimated.  The latitude and longitude of each sampling station will be identified using GPS unit.

Fish samples taken from the field will be transported to the Marine Biology Laboratory at Nicholls State University, where they will be sorted and identified.  The number of each species sampled will be counted and the total mass of each species collected will be quantified.  High resolution digital photographs of all species will be taken.

Data from this project will be kept in a Microsoft Access database.  Complete records will conform to the database structure given in the Product Specifications for this RFP (N 5028 02 0152 ATT B.doc).

Table 2.  Project Timeline: Sampling on a monthly basis.  The table assumes that funding will be available May 1 2003.  If funds become available earlier or later, the beginning of the sampling schedule will be adjusted accordingly.



Project Month
Sampling
Time period

June 2003
4 seine samples, 4 electofish samples, 2 gillnet and trammel net samples
2 days in field and 2 days in laboratory





August 2003
4 seine samples, 4 electofish samples, 2 gillnet and trammel net samples
2 days in field and 2 days in laboratory





October 2003
4 seine samples, 4 electofish samples, 2 gillnet and trammel net samples
2 days in field and 2 days in laboratory





December 2003
4 seine samples, 4 electofish samples, 2 gillnet and trammel net samples
2 days in field and 2 days in laboratory





February 2004
4 seine samples, 4 electofish samples, 2 gillnet and trammel net samples
2 days in field and 2 days in laboratory





April 2004
4 seine samples, 4 electofish samples, 2 gillnet and trammel net samples
2 days in field and 2 days in laboratory





Total
24 seine samples, 24 electrofish samples, 12 gillnet and trammel net samples
12 days in field and 12 days in laboratory
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Cost Proposal and Justification

To conduct the study proposed, at total of $20,216 will be required to included salary for myself and two student assistants, electrofishing equipment, nets, supplies, and travel (Table 3).  

This project will require approximately one month of my time in the field and in the laboratory.  My monthly salary during the regular academic year is approximately $4800.  Thus, my salary for this project is discounted by approximately 38% for the projected month of effort.   

This project will require two undergraduate student works to assist with field and laboratory work.  The amount of money requested for student workers reflects 2 workers working 24 days at 8 hours per day at an hourly rate of $7.  

The indirect costs reflect Nicholls State University's standard rate on Federally funded grants.

Travel monies will be required for travel to and from the Barataria Preserve.  A total of 24 trips will be required.  Round-trip mileage from Thibodaux to Marrero is approximately 120 miles.  The mileage rate is $0.30 per mile. 

Materials and supplies includes the cost of three nets, an experimental gill net ($298), a trammel net ($285), and a seine ($228).  Materials and supplies also includes the estimated cost of  jars, formalin, alcohol, bags, and labels ($310).  If voucher specimens are not required, the latter costs may be subtracted from the proposal ($310).

The equipment to be purchased in this project will include a complete electrofishing system ($8852 plus $250 shipping). The electrofishing system to be purchased (Smith-Root 5.0 GPP Electrofisher Combo) will allow sampling in the moderate to high conductivity waters of the preserve.  Such a system is essential to a thorough inventory.  

Items that may be considered as cost-sharing in this proposal include the P.I.'s salary reduction ($1800), the use of the boat owned by Nicholls State University (standard rental of $50/day * 12 days = $600), the purchase of a digital camera ($300) and differentially corrected GPS ($200) by the P.I, and facility usage for sample analysis and voucher specimen preparation ($1000).   Total cost sharing amounts to $3900, or 16% of the total project cost.

Table 3.  Budget for Inventory of the Barataria Preserve


Funds Requested


A.   Personnel


           Research Personnel

            (see above)
$ 3,000




Fringe Benefit - 18% of salaries


                  (excluding student assistants)
540




           Undergraduate Students  
2,688




B. Indirect Costs (51% of Salaries and Wages (excluding fringe)  
2,901

C.  Travel
864

D.  Materials and Supplies  
1,121




E. Equipment   
9,102

Total Budget
$ 20,216

Biographical Sketch

My field of expertise is fish ecology.  I hold a BA in Natural Science from the University of South Florida with a concentration in Zoology.  My undergraduate advisor at the University of South Florida was the ichthyologist, Dr. John C. Briggs.  I hold a MS and Ph.D. in Biology from the University of Michigan.  My advisor during all of my graduate studies was the ichthyologist, Dr. Gerald R. Smith.  While at the University of Michigan I participated in several river system surveys including the Raisin River survey (Smith et al. 1981), Clinton River survey, and St. Joseph River survey.  I was the principal investigator in the Clinton River survey and the St. Joseph River survey.  Both projects were funded by the Nature Conservancy.  I also assisted the Michigan Department of Natural Resources in their river surveys on a contract basis during their summer surveys from 1984 through 1987.  I was hired to assist in the identification of species and to teach identification to fisheries crews participating in the surveys.  Prior to my work with Michigan DNR, fish species other than game fishes were identified as "forage fish."  

I collected fishes extensively from the coastal plain of the South Carolina and North Carolina as part of my post-doctoral study at the University of Georgia's Savannah River Ecology Laboratory.  The result of some of that work was published recently (Schultz 1999a; Schultz 1999b).

Shortly after starting my present position at Nicholls State University, I conducted a survey of fishes of Bayou Lafourche during 1993 and 1994.  During that survey, I sampled 90 stations along the length of Bayou Lafourche, collected over 25,000 individual fish comprising 113 species.  Many of those species had never been collected in Bayou Lafourche previously and the range of several species was extended.  During that fish survey, I also conducted a survey of the vegetation of Bayou Lafourche.  A summary of that work was submitted to the United States Environmental Protection Agency (Schultz 1996).  I was subsequently contracted by the United States Environmental Protection Agency to conduct a more extensive survey of vegetation in Bayou Lafourche during 1996 (Schultz and Schultz 1997) and 1997 (Schultz and Schultz 1998).  

At Nicholls State University I teach Biology of Fishes every spring semester.  As part of this course I teach fish identification and fish sampling techniques.  I am very familiar with the fish fauna of south Louisiana and how to sample fishes in this area.
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