Vital Sign: Periphyton (Freshwater)

[shortened name: Periphyton]

Parks Where Vital Sign will be Implemented:

BICY — SFCN implements monitoring in NW BICY,

EVER — SFCN summarizes reports from existing monitoring program,
BISC - deferred

Justification/Issues being addressed: Periphyton ranked 17" among the 44 SFCN
vital signs. Periphyton is a critical primary producer base of the food web in South
Florida non-forested wetlands and estuarine areas. Periphyton production can exceed
phytoplankton; it stabilizes the sediments, controls nutrient upwelling, and changes
compositionally in direct response to salinity and water management (quality, quantity,
duration). Periphyton composition reflects changes over a period of time and thus may
provide a better indicator of changes in hydroperiod or nutrients than monthly water
guality measurements or depth measurements.

General Monitoring Questions to be Addressed by the Vital Sign:
- What are the status and trends in periphyton community composition, structure,
and nutrient content, especially in response to alterations in water quality and
water management (quantity, timing, duration)?

Measures:
Community composition & structure, biomass, organic/inorganic (calcite) content,
nutrient content

Basic Approach:

Periphyton is easily collected as part of monitoring for other indicators but travel costs
would prohibit monitoring it in isolation. Thus periphyton monitoring would be conducted
in concert with monitoring for “Freshwater fish and large macro-invertebrates” vital sign
and could also be collected together with coastal wetland monitoring (e.g., Vital Signs
“Mangrove-Marsh Ecotone,” “Coastal Geomorphology”)

Use of periphyton to monitor changes in hydroperiod and nutrient status is still in its
early stages. Current work appears very promising but the relationships with
hydroperiod, nutrient status are still being developed and refined. Diatoms tolerant of
freshwater versus saltwater are well documented. Andy Gottlieb has shown a
relationship between hydroperiod and changes in the diatom community. The
Department of Environmental Protection has commissioned development of
relationships between algal community and nutrient levels that is expected in 2008. Pilot
studies will be needed to estimate variability and sample sizes needed. SOPs for
collection procedures already exist with SFWMD.

Although estimates at sample size are loose at best, for planning purposes we are
assuming about 75 samples per year will be needed per area mentioned below.
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Shark River Slough and Taylor Slough

SFCN is assuming that CERP MAP funded monitoring of these areas through Evelyn
Gaiser of FIU and Scott Hagerthey of SFWMD is sufficient. SFCN hopes to get copies
of the reports for this monitoring or provide links to CERP’s web pages regarding this
indicator. Approximately 125 samples are being conducted annually from Shark River
Slough through the Water Conservation Areas to Lake Okeechobee with about 24
inside Everglades National Park. We are aware of no effort to date to conduct a power
analysis to determine if this level of sampling is adequate.

Big Cypress
Periphyton in northwestern Big Cypress will be monitored by SFCN in concert with

monitoring freshwater fish and macro-invertebrates in freshwater prairies and marshes,
i.e. periphyton samples would be taken at the same time as fish sampling occurs to
save on the considerable travel costs (helicopter). A single monitoring protocol
“Freshwater Fish, invertebrates, and periphyton” will be developed. The sampling
design should at a minimum be designed to detect changes due to alterations in
hydrology and nutrients to the north and northwest of the park.

A pilot study is needed to determine the range of variability in periphyton in the area and
estimate appropriate sample sizes. If monitoring can be cost-effectively expanded into
other areas of Big Cypress, SFCN will explore doing so.

Other areas:

Currently there is not sufficient funding, but additional areas for expansion in the future
in order of priority would include: Biscayne Coastal Wetlands, EVER’s marl prairies, and
Florida Bay coastal wetlands.

Principal Investigators/Key Contacts and NPS Lead:

- Kevin Whelan, National Park Service, South Florida/Caribbean Inventory and
Monitoring Network. Kevin_R_Whelan@nps.gov, 305-252-0347 [NPS Lead]

- Julie Espy, Department of Environmental Protection, 850-245-8185

- Evelyn Gaiser, Florida International University, SE Environmental Research
Center, University Park, OE 167, Miami, FL 33199, 305-348-6145,
gaisere@fiu.edu

- Scott Hagerthey, SFWMD, 3301 Gun Club Road, West Palm Beach, FL 33406,
(561) 681-2563, shagerth@sfwmd.gov,

- Jennifer B. Zimmerman, South Florida Water Management District, Everglades
Research Division, Westhorp & Associates, Inc., 561.686.8800 x4550,
561.681.6310 fax, jzimmerm@sfwmd.gov

Development Schedule, Budget, and Expected Interim Products:

This vital sign will be developed and implemented in concert with the freshwater fish
and large macro-invertebrates vital sign. SOPs already exist with the South Florida
Water Management District for collection procedures. SFCN will develop a “Freshwater
fish, invertebrates, and periphyton” protocol in 2008-2011 with implementation in 2012
in Big Cypress National Preserve only. Current estimates from possible contractors to
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analyze the periphyton samples for algal composition & dominance is $400/sample +
$65.34/sample for FIU to analyze the sample for total phosphorous, total nitrogen and
total carbon (total calcium costs were not listed). Although pilot studies have not been
done to estimate sample sizes, for planning purposes, assuming 75 samples/year each
in BICY, costs to analyze samples will be $34,900.50. Samples will need to be divided
and mailed (.5 week/year) plus data will need to be analyzed and reported (.5
week/year). Additional time estimates involving separating and counting aquatic
invertebrates is covered under a separate vital sign. Links to the CERP monitoring and
reports will begin as soon as feasible but no latter than 2011.

Expected SFCN staff time requirements once program is fully implemented in 5 years:

SFCN Staff Full Time Equivalent (FTE)

Coordinator

Marine Ecologist
Fisheries Biologist

Marine Biologist Technician (So FL)

Marine Biologist Technician (VI)

Community Ecologist

Wildlife Technician (Wildlife) 0.02
Wildlife Technician (Vegetation)
Quantitative Ecologist

Data Manager 0.02

GIS/Data Tech

Interns

SFCN Total 0.04
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