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Introduction and Background

This project extends an existing quantitative database that is the longest and most continuous benthic biological record available for Florida Bay.  Starting in October 1984 a sampling program using a one m2 throw-trap to sample seagrass associated fish and invertebrates has tracked these populations and their community dynamics in Johnson Key Basin in western Florida Bay.  Thirty stations were established in the basin (10 bank, 10 basin, and 10 near-key) in 1984.  All thirty stations have been sampled in January and April at roughly five-year intervals beginning in 1985 through 1995.  Routine sampling of a subset of nine of these stations (3 bank, 3 basin, 3 near-key) has occurred on a six-week interval over many of these years through to the present. Sampling protocols have been consistent throughout this period. In January and February of 1986 bay-wide differences in abundance and distribution were explored by sampling nine stations (3 bank, 3 basin, 3 near-key) in each of six basins: Johnson and Palm in western Florida Bay, Whipray and Bob Allen in central Florida Bay and Nest and Eagle in eastern Florida Bay.  In January of 1987 a comparison of the fish and invertebrate fauna in paired seagrass and hardbottom habitats in Lignumvitae Basin was conducted using the throw-trap.  This database includes the three most extensive macro-habitat types (bank top, deeper water basins, seagrass fringe around mangrove islands) present in Florida Bay as well as capturing within its period-of-record great habitat change (seagrass die-off, algal blooms) and salinity variation (1990-1991 drought, 1995 high water year).

Critical restoration questions in Florida Bay involve linking salinity and upstream water management with the ecological function of the bay for the purposes of evaluating proposed management alternatives and for assessing the effect of their implementation.  This database is ideal for these purposes because it: 1) quantitatively tracks seagrass associated fish and invertebrate populations and communities in the bay including the pink shrimp, Farfantepenaeus duorarum, 2) links them to environmental conditions, macrohabitat (bank, basin, near-key) and micro-habitat (seagrass and algal cover) and, 3) provides a long-term, 1984 to present with gaps, baseline against which to judge change.

This project develops data needed in assessment tools for the Comprehensive Everglades Restoration Project (CERP), Modified Water Deliveries projects, C-111 Canal projects, and the Florida Bay and Keys Feasibility Study.  The throw-trap has been identified as the sampling gear to be used for developing these tools.  The data collected will contribute to performance measures and targets for the pink shrimp, forage fish and caridean shrimp.  Both the pink shrimp and the forage fish community have been defined in the CERP Monitoring Plan as ecological indicators of the condition of Florida Bay.  The caridean shrimp community has not been analyzed from this perspective as yet but caridean shrimp are both numerous and diverse and respond rapidly to changing habitat in environmental conditions and as such may also be useful in assessing the ecological health of Florida Bay.   This long-term quantitative dataset will also serve as the basis of a long-term monitoring program in the monitoring phase of the restoration program. 
This project includes active participation in and close coordination with three related ongoing projects:  a NOAA project funded with COP and CESI funds to develop a pink shrimp simulation model; a joint NOAA/USGS project funded with COP and CESI funds to characterize postlarval pink shrimp immigration to Florida Bay; and a USGS project funded with CESI funds to measure flow continuously at postlarval sampling stations.  Collectively this project and the three above are cooperating to develop the pink shrimp simulation model that will be used as an evaluation and assessment tool in CERP.   Additionally, this data set including any new data that becomes available will be used in a joint NOAA/USGS project funded with CESI funds to conduct a community analysis using GAM (General Additive Model) analysis directed at developing performance measures for seagrass associated forage fish, caridean shrimp and pink shrimp.

Scope of Work: Goals, Objectives and Progress to Date

This project continues throw-trap sampling in Johnson Key Basin using previously established sampling protocols.  Nine stations (3 bank, 3 basin, 3 near-key) in Johnson Key basin are sampled on a six-week interval.  Four throw-trap samples are collected at each station as well as a suite of environmental variables.  Beginning in October 2002 two Braun Blanquet cover estimates will be made with each throw-trap collection.  In the laboratory samples will be sorted, all fish and shrimp (caridean and penaeid) will be identified to species and enumerated.  Data will be stored in the Everglades National Park Oracle Database.

Specific objectives include:

1) Quantify seagrass associated fish and shrimp populations and community dynamics in Johnson Key Basin in relation to bank, basin and near-key habitat and environmental change including salinity;

2) Implement Braun Blanquet cover estimation as a means of associating fish and shrimp to seagrass and algal habitat.

3) Compare juvenile pink shrimp abundance in Johnson Key Basin with patterns of pink shrimp postlarval immigration to Florida Bay through the Florida Keys and from the Gulf of Mexico.

4) Complete implementation of the Marine Benthic Database at SFNRC and complete data entry and QA/QC for all project data, 1983-present. 

5) Evaluate the existing benthic database in order to develop a monitoring protocol for estimating pink shrimp and forage fish abundance and distribution in Florida Bay in relation to seagrass habitat and salinity. 

Progress - FY 1997 (Year 1):

1. Field collections were made on a six-week interval starting in April of 1997 for a total of 8 collections, April 1997 – April 1998.  Samples have been preserved in 10% formalin and stored at Everglades National Park.  Storage was necessary while the laboratory facilities at the Park were remodeled.

2.
Robblee worked with Darrell Tidwell and Dave Buker on developing the Everglades Benthic Marine Database.

Progress - FY 1998 (Year 2):

1. Field collections were made on a six-week interval throughout the year for a total of 9 collections, April 1998 – April 1999. Samples have been preserved in 10% formalin and stored at Everglades National Park. 

2. The October 1997 collection was processed (sorting and identification) to develop estimates of time and cost for processing these samples.

3.
Development of the Everglades Benthic Marine Database continued.  Data entry and QA/QC procedures were established.  This is an ongoing effort with Darrell Tidwell at SFNRC.  All project data will be stored in this database.

Progress – FY 1999 (Year 3):

1.  Field collections were made on a six-week interval throughout the year for a total of 9 collections, thru September 2000. Samples have been preserved in 10% formalin and stored at Everglades National Park. 

2. A total of 261 samples were sorted.  A total of 132 were identified.  This effort was delayed while people were hired and a laboratory outfitted at FIU.  Wetlab facilities at Everglades National Park were not renovated in time to help with this work.

3.
Development of the Everglades Benthic Marine Database continued.  Delays were encountered in establishing the connection between FIU and the Everglades database because BRD installed a server, compatibility problems between Oracle and Microsoft Access 2000.  These problems were solved in August 2000.  Data entry and QA/QC procedures were established.  This is an ongoing effort with Darrell Tidwell at SFNRC.  All project data will be stored in this database.  Data entry is proceeding.

Progress – FY 2000 (Year 4):

1. Field collections continued on a six-week interval throughout the year for a total of 9 collections. Samples were preserved in 10% formalin and stored at Everglades National Park.  All samples collected through this calendar year have been sorted.  Identification is proceeding. 

2. To sample the thirty stations in Johnson Key Basin in January and April 2001 was an objective in Year 4.  This effort was postponed in order to focus project resources on processing samples in the lab. Reducing the backlog of samples, data entry, and completing the data time series was considered the highest priority in order that data are available to CERP and to modeling activities as soon as possible. The thirty stations will be sampled once sample processing is caught up (FY 2002).  The funds remain available for this effort. 

3.
Database development has continued under the direction of Mr. Darrell Tidwell of Everglades National Park.  Mr. David Moore is working full time to enter data into the South Florida Natural Resources Center’s Database.

4.
Post larval pink shrimp entering Florida Bay at Middle Ground, Sandy Key and Whale Harbor Channel have been sampled monthly.  The Captains Key station was changed to Panhandle Key Cut and has proven very successful.  Difficulty in sampling on the western margin of the bay has necessitated developing new techniques for anchoring nets.

Progress – FY2001 (Year 5):

1.
Field collections continued on a six-week interval throughout the year for a total of 8 collections. Samples were preserved in 10% formalin and stored at Everglades National Park.  All samples collected through the present have been sorted. No backlog of unsorted samples exists.  A backlog of 12 collections from 1998 and 1999 remain to be identified and enumerated.  All new samples are processed completely before the next scheduled field collection.  

2.
Postlarval sampling stations were established in Conchie Channel near Flamingo and in Indian Key Channel in the Florida Keys.

3.
Continuous AVM flow monitoring stations were established at the six postlarval sampling sites: Middle Ground, Sandy Key, Conchie Channel, Whale Harbor Channel, Indian Key Channel, and Panhandle Key Channel.  Rating curves were developed for each site using an ADCP instrument.  A Yellow Springs continuous monitoring CTD instrument was placed at each site.

4.
Development of the Marine Benthic Database was continued.  The goal for Year 6 is that the database be completed and that it be populated with all project data.  The process of QA/QC will be initiated.

Progress – FY2002 (Year 6):

1.
Field collections continued on a six-week interval throughout the year for a total of 9 collections. Samples were preserved in 10% formalin and stored at Everglades National Park.  All samples collected through the present have been sorted and identified and enumerated.  The long-standing sample backlog has been eliminated.  All new samples are processed completely before the next scheduled field collection.  

2.
Postlarval sampling has continued on the monthly schedule.  Hourly sampling experiments to evaluate the timing of postlarval immigration in relation to moon phase and tide at night were conducted in July and August.  In August an hourly experiment was conducted during the day.  Postlarvae enter Florida Bay on the flood tide during both the new and full moon.  Numbers are greatest during the new moon.  No postlarvae are in the water column during the day.

3.
Continuous AVM flow monitoring stations were established at the six postlarval sampling sites: Middle Ground, Sandy Key, Conchie Channel, Whale Harbor Channel, Indian Key Channel, and Panhandle Key Channel.  Rating curves were developed for each site using an ADCP instrument.  A Yellow Springs continuous monitoring CTD instrument was placed at each site.

4.
Development of the Marine Benthic Database has continued.  All (1983-present) field data were entered and verified.  At present invertebrate data are being entered and verified.  The process of QA/QC on nomenclature has begun.

 Deliverables – FY2003 (Year 7):
1.
Complete nine collections using establish protocols in Johnson Key Basin.

2.
Semi-annual Report. Marine Benthic Database Documentation.

3.   Annual Report. Data report summarizing six-week interval sampling in Johnson Key Basin for the period-of-record, October 1984 thru present. 
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