Work Plan for Year 1
Mapping and Characterizing Aquatic Refugia in Everglades National Park and Arthur R. Marshall Loxahatchee National Wildlife Refugetc  \l 1 "Mapping and Characterizing Aquatic Refugia in Everglades National Park and Arthur R. Marshall Loxahatchee National Wildlife Refuge"
Principal Investigators:  Frank J. Mazzotti, University of Florida, Fort Lauderdale Research and Education Center, 3205 College Ave, Davie, FL, 33314-7799. fjma@mail.ifas.ufl.edu.  Leonard G. Pearlstine, University of Florida, Fort Lauderdale Research and Education Center, 3205 College Ave, Davie, FL, 33314-7799.  lgp@mail.ifas.ufl.edu.  Laura A. Brandt USFWS, A.R.M. Loxahatchee NWR, 10216 Lee Rd.  Boynton, Beach, FL 33437. laura_brandt@fws.gov.   Ken G. Rice, USGS, Restoration Ecology Branch, 3205 College Ave, Davie, FL, 33314-7799.  ken_g_rice@usgs.gov.

Project Duration:  Start – 1 October 2001 and End 31 - December 2003

Amount requested from CESI:  First year $52,900, Second year $52,900; Total  $105,800

Purpose and Need: Dry season refugia for aquatic animals, are assumed to be a critical component of the Everglades landscape (Craighead 1968, Mazzotti and Brandt 1994). They are an important attribute in the conceptual models being used to develop the monitoring and assessment plan for the Comprehensive Everglades Restoration Plan.  The relationships among dry season refugia, aquatic fauna, wading birds, and alligators have been identified as a key uncertainty in the CERP monitoring and assessment plan.  In addition, the distribution and occupancy of alligator holes has been identified as a performance measure for the marl prairie/rocky glades conceptual model.  As important as aquatic refugia are imagined to be, their ecology has remained an almost completely unstudied phenomena. This gap in information concerning aquatic refugia is becoming critical for making ecosystem restoration decisions. The proposed project will integrate GIS/GPS technology with field biology to bridge this gap. The data proposed to be collected here will provide an important step in addressing the role of aquatic refugia in the freshwater Everglades, particularly ridge and slough and marl prairie/rocky glades areas, and will provide critical input for ecosystem model development (contributes to CERP science objective 3004-2 and 3004-3), development of ecological success criteria, evaluation of alternatives for restoration of the Greater Everglades/South Florida Ecosystem and monitoring and assessment of the success of CERP. 

 

This project will address specific uncertainties identified in the monitoring and assessment plan.  Data collected during this project will provide critical information needed for modeling of fish and other aquatic fauna distributions in response to changes in hydrology.  It also will provide baseline data on aquatic refugia that will be used in the CERP monitoring and assessment process as a performance measure and to help explain patterns of aquatic fauna and wading bird foraging and nesting.  It is critical that these data be collected now, prior to major changes, so that the influences of CERP projects can be evaluated.

Because of the interdependence of wading birds, aquatic fauna and aquatic refugia this project is critical to the evaluation of all CERP projects and science objectives that deal with the potential effects of changes in hydropatterns.
Project Description:  Aquatic refugia may be small ponds created by alligators termed alligator holes or may be the result of some other phenomena such as fire or peat-pop-up.  As important as aquatic refugia are assumed to be in the Everglades landscape their ecology has remained an almost completely unstudied phenomena. This, despite the fact that one quantitative study of one alligator hole in the Big Cypress Swamp confirmed the general expectations of ecological importance of aquatic refugia (Kushlan 1972,1974). This gap in basic information concerning alligators holes such as, types, location and number, is becoming critical. Modeling efforts such as the Across Trophic Level Simulation System (ATLSS) for fish and wading birds require the information from this study. ATLSS in particular is dependent on information on aquatic refugia. Information on aquatic refugia would also be useful to field and modeling studies on fish, wading birds, and water quality currently underway. In fact, a study of aquatic refugia could be considered a linchpin holding together an number of studies analyzing South Florida ecosystems.  Aquatic refugia are critically important in marl prairie/rocky glades habitats and their distribution and abundance is a specific performance measure for that system.

The objectives of the aquatic refugia project are to: map, classify, and analyze spatial patterns of aquatic refugia.  Three tasks have been designed to answer these questions. These tasks will produce a map and associated GIS database for aquatic refugia in Everglades National Park or A.R.M. Loxahatchee National Wildlife Refuge, a classification system for aquatic refugia, and an analysis of their spatial pattern (contributes to CERP science objective 3070-6). 

The method described below is a proven cost effective method for mapping aquatic refugia at high resolution over a large area and has been used to map alligator holes in Water Conservation Areas 2 and 3 (Campbell and Mazzotti 2001). It is important that these data be collected now, prior to major changes, so that the influences of CERP projects can be evaluated.

Methods and Products – The following tasks have been designed to achieve the project objectives.  

Task 1.
Mapping.  
Objective:  To locate and map aquatic refugia in Everglades National Park and/or Loxahatchee National Wildlife Refuge depending on the availability of aerial photography. 

Description:  Aquatic refugia will be located and mapped using a combination of aerial photography (supplied by Everglades National Park and/or Loxahatchee National Wildlife Refuge) and global position system (GPS) technology. Photographic imagery will be analyzed using a geographic information system (GIS). All GPS data will be managed using GIS. 

 Product(s):  In addition to a technical report, products from Task 1 will include a map and supporting GIS data base showing the location of aquatic refugia in Everglades National Park and/or Loxahatchee National Wildlife Refuge. These products will form the basis for the analyses to be performed in Tasks 2 and 3.

Task 2.
Ecological characterization.  

Objectives:  To describe aquatic refugia in terms of their geography (location in the landscape), structure (size, shape, substrate, and vegetation association), and function (wildlife habitat, hydrology, and water quality). To classify aquatic refugia using geography, structure, and function.  
Description:  The geography of aquatic refugia will be described using the map and GIS database completed in Task 1. Location of refugia can be categorized by position in central slough or peripheral wetland and by proximity to landscape features such as canals. Structure and function of aquatic refugia will be determined from field studies of selected holes. 

Product(s):  This task will produce a classification system for aquatic refugia. The responses of alligators, fish and wading birds in ATLSS models will be dependent upon the type of aquatic refugia. 

Task 3.
Analysis of spatial patterns.  
Objective:  To calculate landscape metrics (dispersion, orientation, proximity, interspersion, size frequency distribution, and others) of aquatic refugia.   
Description: With the emergence of GIS the ability to analyze spatial patterns of ecological resources has advanced significantly. State-of-the-art spatial statistics will be used to analyze the data obtained from Task 1.  
Product(s):  The spatial analysis of aquatic refugia will form the baseline required to analyze the impacts of CERP on the Everglades landscape

Alligator holes will be mapped using color infra-red (CIR) aerial photography. CIR photography will be obtained from Everglades National Park or Loxahatchee National Wildlife Refuge. Selected photographs will be professionally scanned at one meter resolution and the digital images stored on CD-ROM. Photographic prints (contact prints) of the original film also will be made.

Potential alligator holes will be located on the contact prints using a light table and magnifying lens. The alligator holes found on each image will be plotted on a 9x9 inch clear 

acetate overlay with a permanent marker. For each image the location of the two to four ground control points also will be plotted on the overlay. Ground control for the photos will be plotted on a clear overlay, and included with the original data set. 

All image overlays will be assembled and potential alligator holes mapped. Then a second, continuous transparent overlay will be placed over the mosaiced overlays, and all alligator holes and control points retraced onto a final single sheet. The large overly will be photographically reduced and scanned into the computer using a standard flatbed scanner. 

The digital image, with potential alligator holes and ground control, will be imported into an image processing software, and the coordinates (Universal Transverse Mercator ) for the ground control entered into the computer. The digital image will then be reprocessed by the software producing a complete spatially referenced image. 

The spatially referenced image will then be imported into GIS software after conversion to raster image format. A point layer for the GIS then will be digitized on screen and  a database for the individual points with their locations can be developed.

Other layers of information for the GIS will be created in the same manner from the photographic contact prints. These include the study area boundary, canals and levees, major airboat trails, minor airboat and buggy trails, and islands. The GIS system also will include information obtained from other sources. These data layers include the Florida Landcover vegetation layer, developed form landsat satellite imagery by the Florida Cooperative Fish and Wildlife research Unit, University of Florida, and vegetation information from other sources.

Field measurements to describe alligator holes will include structure (size, shape, substrate, and vegetation) and function (hydrology, wildlife use, and water quality). 

Alligator holes will be located in the field using a GPS receiver and printed field maps of the hole from the digital imagery. At each alligator hole field measurements will proceed in the following order:

1.
Photo of the alligator hole.

2. Dissolved oxygen, conductivity,  pH and temperature (air and water) of the pond will be measured.

3. Wildlife sightings, including tracks, scats, alligator trails, footprints, and tail drags will be recorded throughout the survey.

4. Surrounding vegetation will be recorded onto the color infra-red field-maps.

5. Transects will be established across both the length and width the alligator hole. Transects will extend into the marsh matrix. Depth of  water will be recorded with a round fiberglass measuring pole at half meter intervals. Muck depth will be measured by sinking a thin fiberglass baton down to the limestone bedrock and noting the difference on the measuring pole. Vegetation or open water will be recorded at each point.

Based on these field observation alligator holes will be separated into the following descriptive classes: origin, status, size, shape, depth, muck, and island. A description of each of these categories follows:

1.
origin:
natural = created by alligators

artificial = created by humans

2.
status:
active = inhabited by alligators

inactive = no alligators present, or signs of alligators

6. size:
area of the alligator pond 

small = < 20 square meters

medium = 20 - 40 square meters

large = > 40 square meters

7. shape:
shape of the alligator pond

circular = width  half the length

oval = width < half the length

irregular = any non-elliptical shape

8. depth:
shallow = < 15 cm average water depth

medium = 15 - 30 cm average water depth

deep = >30 cm average water depth

9. muck:
shallow = < 30 cm average muck depth

medium = 30 - 60 cm average muck depth

deep = >60 cm average muck depth

10. island:
yes = an island is within 20 meters of the alligator pond

no = an island is not within 20 meters of the alligator pond

The spatial patterns of aquatic refugia will be analyzed for all located refugia and for refugia of different type and characteristics as identified in Task 2.  It will be determined if holes are distributed randomly, uniformly, or clumped.  In addition, the scale of the pattern will be identified.  A combination of indicies of spatial patterning such as: nearest neighbor distances, Pielou’s index of dispersion, Clark and Evens’ nearest neighbor, and Ripley’s K will be used for this task.  Pielou’s index and the Clark and Evens’ index are used to determine if the holes are randomly distributed, uniformly distributed, or clumped.  Ripley’s K is used to examine the scale of clumping.  Density maps that illustrate the concentration of holes will be produced for each area.  Distance from canals or other significant features will be calculated for each hole and these data along with available data on vegetation, hydrology, topology, etc. will be used to explore the relationships between hole location and type and physical and ecological landscape features.

Significance of Results – The results of this project will be used to increase certainty identified in specific areas identified in the monitoring and assessment plan.  Data collected during this project will be used for modeling the distribution and abundance of fish and other aquatic fauna in response to changes in hydrology.  It also will provide baseline data on aquatic refugia that will be used in the CERP monitoring and assessment process as a performance measure for the marl prairie rocky glades system and to help explain patterns of aquatic fauna and wading bird foraging and nesting.  The results of the mapping effort in WCA 2 and 3 have been used in ATLSS models by the SFWMD in analyzing SRF flight data for wading birds.
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Budget
Year 1


Year 2

1. Personnel

GIS/Spatial analyst


$10,000

$10,000

Graduate Student


  20,000

  20,000

Technician



  10,000

  10,000

2. Expenses

Mapping supplies


    1,000

    1,000

Airboat operation (160 hr x $25/hr)
    4,000

    4,000

Field supplies



    1,000

    1,000

3. Total Direct Costs (A+B)

  46,000

  46,000

4. Indirect Costs (15% A+B)

    6,900

    6,900

5. Total




$52,900

$52,900

Total Project Cost







$105,800
Schedule of Deliverables and Payments for Year 1
Deliverable


Due Date (month after contract award)

Amount

Quarterly report



  3




13,225.00

Quarterly report



  6




13,225.00
Quarterly report



  9




13,225.00

Final report




12




13,225.00

Total Amount 









$52,900
5

