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Abstract:

Tree islands are the most distinct plant communities in the Everglades. In general, they consist of trees and shrubs, which occur on elevations slightly higher than the surrounding marsh areas. Depending on where the height is measured, tree islands can be a few inches to several feet higher in elevation than the surrounding marsh. Ground elevation data does not currently exist for the numerous tree islands in the C-111 Spreader Canal (C-111SC) project area, where hydrologic changes are expected to occur with the construction and implementation of the CERP.  This project will collect ground elevation data for various types of tree islands in the C-111SC area in order to make informed biological inferences as to the potential changes that may occur to the islands and their associated biota under an array of hydrological conditions that will be simulated with detailed hydrologic models.  The collection of topographic data will be contracted by the SFWMD to a professionally licensed surveyor.

II. OVERVIEW 


Statement of issue:

The C-111SC project will modify flows, water depths and hydroperiods in the Southern Glades Wildlife and Environmental Area (SGWEA) and the eastern panhandle of the Everglades National Park (ENP).  As part of the C-111SC project, we are establishing a tree island performance measure to help evaluate hydrologic impacts to tree islands from proposed alternatives.  To help develop the relationships between tree island species composition and hydrology (and perhaps salinity) we are proposing the collection of ground elevation data on selected tree islands.  According to a classification scheme developed by Armentano et al. (2002) for islands in the Southeast Saline Everglades, four categories of tree islands have been recognized; bayhead, bayhead/hammock, tropical hardwood hammock, and coastal tropical hardwood hammock.  These island types were based on the contribution of each tree species to the canopy cover of the island, but no measurements of absolute or relative island elevation were collected.  The tree species composition of each of these island types is thought to be related to the local hydrology, fire regime, and ground elevation in relation to the surrounding herbaceous communities.  

The tree islands were selected based on Ross’s (1996) vegetation sampling stations, many of which were located in close proximity to an existing water level recorder.  Consequently, we have proposed 14 tree islands that are < 400 m from a stage recorder.  In addition, four (4) islands farther removed from stage recorders will be included.  Three (3) of the four (4) additional islands are needed to ensure that coastal tropical hardwood hammocks and tropical hardwood hammocks are better represented in the overall sample.  The fourth island was selected due its geographic location east of Card Sound Road and on the basis of being in the vicinity of Ross’s et al. (1996) study.  Under this sampling regime, 5 bayheads, 9 bayhead/hammocks, 2 tropical hardwood hammocks, and 2 coastal tropical hardwood hammocks (Ross et al. 1996) would be surveyed.  

Six (6) of the eighteen (18) islands are within the ENP boundary.  The remaining islands are located within the SGWEA or the Models Lands (Figure 1).  All islands identified by Ross (1996) as either tropical hardwood hammocks or coastal tropical hardwood hammocks are located nearer the coast, and most of those islands selected are within the confines of the ENP.

Topography of each of the selected tree islands will allow us to relate elevations to the surrounding marsh and identify the high points on each island.  Higher elevations offer refugia and nesting sites for a multitude of wildlife species, including federally and state-listed species.  Some of these islands also harbor unique rare tropical hardwood vegetative communities that reach the northern extent of their Caribbean distribution along this protected coastline.  This information would provide us with pertinent data for assessing the areal extent and distribution of upland refugia and reptile nesting sites during the wet season.  Such knowledge would also enable us to make more informed judgments as to the potential effects that different modeling alternatives may have on tree island vegetation and biota. 

The collection of topographic data will be contracted by the SFWMD to a professionally licensed surveyor.


Literature summary:

Bayheads, a type of tree island, are swamp forest communities generally found on peat deposits that form on bedrock outcrops or depressions within freshwater marshes.  As one proceeds towards the coast, bayheads grade first into mixed bayhead-hammock communities, then into tropical hardwood hammock communities, and finally into coastal tropical hardwood hammocks in the lowermost reaches of the C-111 basin (Armentano, et al 2002; Ross et al, 1996), reflecting shorter hydroperiods and increased exposure to marine influences, respectively, than typical bayheads.  Bayheads are the most widespread of the tree islands in the Everglades region.  They are extensive in marl prairies on both sides of Shark Slough, in Big Cypress, the Rocky Glades, Taylor Slough, the C-111 Basin, as well as within WCA-3.  Tree island communities comprise approximately 15% of the landscape in the C-111 Basin, and serve as essential habitat for a plethora of native wildlife.  These islands typically possess a dense canopy cover approaching 100% with a sparse ground cover dominated by fern species.  A “moat” often surrounds the bayhead (Olmsted et al. 1980).  Although constituent tree species (bald cypress, swamp bay, cocoplum, wax myrtle, dahoon holly, etc) are tolerant of saturated soils and some flooding, bayhead trees may be killed by extended deep flooding as observed in WCA-3A in the 1960’s (Craighead 1971, McPherson 1973) and during the 1994-95 high water event (Guerra 1996).  Conversely, the droughts of the early 1960’s and 1970’s, exacerbated by diversion of natural water supplies, resulted in wildfires that totally consumed many bayheads, including their peat soils, in the East Everglades, Shark Slough, and the central Everglades (Alexander and Crook 1984, Craighead 1971, Hofstetter and Hilsenbeck 1980, Schortemeyer 1980, Wade et al. 1980, and Zaffke 1983).  Consequently, sufficient water table levels are essential for reducing the fire risk to bayhead soils, which is more important than fire effects on the trees themselves.  Key to the determination of a sufficient water table is the depth of the marl soil surrounding the islands.  When water levels recede into bedrock, the capillary action of the soil is lost resulting in extremely low soil moisture conditions, and an increase in the vulnerability of organic soils to fire risk.  Previous drawdowns in the southern Everglades in which water levels receded more than 2 feet below ground resulted in severe damage to tree islands (Craighead 1984).  Tree and shrub species richness on tree islands in the central Everglades has been shown to exhibit strong correlations with both island flooding and extreme low groundwater conditions (Heisler et al. 2002), indicating the importance of maintaining a proper hydrologic regime.



Although there is currently no elevation data for bayheads in marl prairies, Olmsted and Armentano (1997) reported bayheads in northern and central Shark Slough to be 1.0 to 1.6 ft above the surrounding marsh.  Armentano et al. (2002) stated that Taylor Slough bayheads were characterized by a spongy peat substrate that is elevated typically 0.33 to 2.0 ft higher than the adjacent marshes.  These heights also fall within the range of heights (0.33 to 1.8 ft) observed on several bayheads in the central Everglades by Towles (pers comm.).  Olmsted et al. (1980) reported hydroperiods of 1 to 4 months in bayheads of northern and middle Taylor Slough, but also stated that there are areas within a bayhead that are never under water because of the variable micro-topography.  These “high spots” represented by soil and litter around fallen trees, purportedly rose 2 to 3 ft above the surrounding marl marsh floor.  Hofstetter and Hilsenbeck (1980) have stated that bayheads in Shark Slough are typically inundated less than 3 months annually.  An optimal hydroperiod for bay tree hammocks (bayheads) of the coastal plain as determined in a study commissioned by Everglades National Park (Tropical Bioindustries 1990) was stated to consist of a hydroperiod of from 0 to 90 days with flooding depths of 0 to 2 inches.  Based on a limited sampling effort, Ross et al. (1996) reported a mean marl soil depth in the C-111 basin depth of 1.7 ft (range of 0.5 to 2.4 ft) in sawgrass marsh located at distances ranging from 5 to 13 km from the coast.  His data also showed a strong correlation of increasing soil depth toward the coast, and a secondary trend of increasing soil depth toward the east.  


Scope of study:

As part of the C-111SC project, we are establishing a tree island performance measure to help evaluate hydrologic impacts to tree islands from proposed alternatives.  To help develop the relationships between tree island species composition and hydrology we are proposing the collection of ground elevation data on selected tree islands.  The work is located in southeastern panhandle of ENP, east of Taylor River. 


Intended use of results:

Results will be used to make informed biological inferences as to the potential changes that may occur to tree islands and their associated biota under an array of hydrological conditions that will be simulated with detailed hydrologic models. 

III. OBJECTIVES/HYPOTHESES TO BE TESTED:

The objective of this project is to collected sufficient ground elevation data to capture changes in elevation gradient throughout an island and relate such changes to the surrounding marsh elevations as well as to NAVD and NGVD datums.

IV. METHODS 

Description of study area: 
Table of tree islands within ENP 

	Tree Island ID
	Latitude
	Longitude
	Tree Island Type

	EP-9R
	25 16 15.94291
	80 33 16.16358
	BayH/Hammock

	EPSW
	25 16 46.94650
	80 30 28.30215
	BayH/Hammock

	EP1R
	25 17 14.84716
	80 27 15.27616
	BayH/Hammock

	LHC
	25 15 21.94345
	80 27 19.93473
	Coastal THH

	LJB
	25 15 01.22877
	80 31 53.70990
	Coastal THH

	EP-12R
	25 16 31.93073
	80 26 39.63578
	Trop. Hard Ham

	T-3-3
	25 16 01.08482
	80 31 22.48424
	Trop. Hard Ham


Procedures: 

The professional surveyors will recover sufficient horizontal and vertical control points to develop a GPS control network.  Horizontal control will be in the North American Datum of 1983 (Adjustment of 1999) and the vertical control will be in the North American Vertical Datum of 1988 (NAVD 88) as well as National Geodetic Vertical Datum of 1929.  All control shall meet National Geodetic Survey (NGS) standards for Third Order accuracy and procedural methodology and shall comply with engineering manuals. 

The professional surveyors will set monuments at the north end of each island and by GPS establish X,Y,Z values on those monuments.  From these monuments, a horizontal traverse to other traverse points established around the exterior perimeter of each island will be done followed by levels run in a closed loop through these traverse points.  The topographic location of each island will be done by the use of conventional survey instrumentation (total stations and data collectors).  After determining the high point of each island, a benchmark will be established at said point.  A closed level run will be executed from the monuments with values previously established by GPS, closing to .05 feet times the square root of the distance in miles.

Based on field visits to some of the islands outside of ENP it was determined that the use of RTK technology would not be very practical for this project.  In general, the vegetation on the islands is extremely thick consisting of combinations of mangroves, cypress, myrtle and generally thick underbrush.  The ability to get a clear signal within the confines of the islands would be very difficult because of high foliage.  Some of the tree heights exceed 20 feet or more.  While the use of higher rods is a possibility, their accuracy or even practicality is questionable because of extreme swaying.  A thicker non-segmented rod would be more logical to clear the foliage’s height but movement on the islands would be so greatly hampered that it would be rendered impractical.  The key to RTK being a valuable tool is when there is an ability to maintain lock with all the necessary signals.  In this situation we do not believe that that would be possible thereby having to constantly reestablish communications.  That is why we recommend the use of conventional means for the topographic survey portion.  We also understand that damage to the islands’ vegetation needs to be kept to an absolute minimum and we will make every effort to do so but some trimming of survey lines may need to be performed. 


Collections:  


X,Y, and Z coordinate data in sufficient density to describe the surface of the tree islands.


Analysis:


Ground elevations may be incorporated into surface water modeling proposed for this area.  Output from hydrologic modeling will be used to calculate hydroperiod on the tree island.


Schedule:  


Work will begin as soon as the permit is approved and the field work shall be completed within three months.  A detailed schedule of field work can be provided in advance.  


Budget:  


This project will be funded by the SFWMD portion of the CERP associated with the C-111SC project.  It is estimated to cost approximately $10,000 per island to collect survey information. 

V. PRODUCTS
Publications and reports:  

Signed and sealed copies of the survey and report of survey will be submitted in the format as specified by the District, along with a copy of the survey field notes, any computation sheets, digital photographs and Corpsmet 95 Meta data file, as specified.  Drawings will be provided in both AutoCAD version 2002 “DWG” and Microstation version J “DGN” formats with elevations shown in NAVD 88.  In addition to hardcopy work products, the digital files on CD-ROM will also be part of the submittal package.

Collections:   It is estimated that it will take 3 to 4 days to complete each island. 

Data and other materials:  

The services to be rendered by a Contractor include obtaining topographic survey data (x, y, z), well site information and Computer Aided Drafting and Design (CADD) drawings. Photographs will be taken from the high points and transect end points of the islands to provide a means for documenting the general vegetative structure and some of the constituent plant species present on each island.  
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VII. QUALIFICATIONS:
Details of the survey companied hired will be provided.  

VIII. SUPPORTING DOCUMENTATION AND SPECIAL CONCERNS



Safety:  No known hazardous activities. 


Access to study sites:  Tree islands will be accessed by helicopter


Use of mechanized and other equipment:  Two permanent Surveyor benchmarks per island.   


Chemical use:  N/A

Ground disturbance: We also understand that damage to the islands’ vegetation needs to be kept to an absolute minimum and we will make every effort to do so but some trimming of survey lines may need to be performed.


Animal welfare:  N/A



NPS assistance:  N/A 


Wilderness “minimum requirement” protocols:  N/A 
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