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• As recently as the 1970’s Six Mile Cypress 
Slough (SMCS) was a relatively remote and 
unimpacted 2500 acre slough in rural Lee 
County southeast of Ft. Myers. At the present 
time land development and water 
management activities may have reduced the 
historical 57 square mile watershed to 32.6 
square miles or a 43 percent reduction. The 
exact amount of acreage lost must be 
confirmed. Much of the loss of watershed has 
occurred in the southern and southwestern 
basins. 



• Figure 1 illustrates the extent of the historical 
watershed and major flow ways within the 
SMCS watershed. This figure was developed 
by Kevin Erwin and Archie Grant in 1982 using 
aerial photography, topographic data and 
significant ground-truthing. Figure 2 illustrates 
the extent of the current SMCS watershed on 
a 2004 aerial photograph with 1982 
watershed and flow ways superimposed. We 
have expanded the study area to 37.9 square 
miles to include an area north of SR.82 











• The majority of the cypress slough is now 
owned by Lee County or the South Florida 
Water Management District (SFWMD) (Figure 
3). Much of the remainder of the watershed 
including native uplands, wetlands, its source 
and quality of water, is controlled by others 
and the consequences and management 
implications are poorly understood. 



• In 2003 a scientific study of the hydrology and 
ecology of SMCS was initiated by Lee County, 
the SFWMD and Florida Gulf Coast University 
(FGCU). Scientific evidence resulting from the 
study suggests that Six Mile Cypress Slough 
Preserve is ecologically impacted (Murray J., et 
al). The current hydropattern in the slough will 
not allow cypress communities or swamp 
forest communities to be sustained and the 
future ecological condition of the slough is 
unclear. 





This study by John Murray and his colleagues 
at FGCU was the first landscape level 
ecological evaluation of the slough. Although 
much has been written about the slough over 
the past thirty years, its ecological history, 
functional capacity and management 
requirements remain virtually unknown. 



• The ecological ramifications of losing 
approximately 30 to more than 40 percent of 
its watershed are significant and the fact that 
this occurred while many of the current 
regulatory practices were in place is not 
reassuring. 









• Thus the slough is currently imperiled and its 
ecological resources are currently 
unsustainable. 



• One of Murray’s recommendations was to 
developing an integrated, long-term 
ecological, hydrological, and water quality 
monitoring program for the slough as a key 
element of the restoration process and to 
assure sustainability. 



• The implementation of a Long Term Ecological Monitoring 
Plan (LTEMP) will:

• construct a detailed ecological history of the Slough and its 
watershed; 

• provide an accurate predictive hydrological model; 
• provide a conceptual ecological model; 
• provide data for determining long term ecological and 

hydrological trends and 
• identify targets and processes for ecological restoration, 

resource management and sustainability. 



• Long-term studies are required to separate the 
effects of natural climate-induced fluctuations in 
biotic communities, such as amphibian populations 
from human-induced population declines. The focus 
of the LTEMP includes the slough and its watershed.  
The plan needs to obtain a long term commitment 
from local and state agencies. commence data 
collection is June 2006.  The LTEMP will be 
implemented by a partnership of private, non-profit, 
academic and government institutions staffed by 
scientists, volunteers and university students.



• With a one year contract from the SFWMD the 
hydrological and baseline vegetation data 
collection commenced in June 2006.  

• In the future the LTEMP should be 
implemented by a partnership of private, non-
profit, academic and government institutions 
staffed by scientists, volunteers and university 
students



• The monitoring plan will focus on hydrology 
(ground and surface water), vegetation (native 
and exotic), water quality, biological integrity, 
soils, fish and wildlife.  Monitoring these 
parameters will allow a real time assessment 
of the condition of ecological resources and 
functional capacity of the natural and man-
made systems within the study area.



• It is anticipated that information such as that 
gathered from the LTEMP will assist environmental 
managers and decision-makers in understanding 
ecological function in relation to human influence. 
Additionally, we expect that LTEM data can be used 
to develop biological measures or indicators for 
ecological health and if measured over time, could 
be incorporated into large-scale trend assessments 
elsewhere to determine the changing conditions of 
southwest Florida’s environment.



• The first priority was implementation of 
the LTEM on publicly owned lands within 
the slough and the adjacent watershed 
through September 30, 2006. The focus 
was monitoring ground and surface 
water, vegetation, fish and 
macroinvertebrates. 



• Additional monitoring protocols 
(herpetofauna, avifauna, mammals and 
climate change) and reporting need to be 
added as funding becomes available.



• A reconnaissance effort will be necessary to 
field locate additional monitoring stations on 
privately owned lands.  This activity will 
include making landowner contacts, ground-
truthing and locating all remaining monitoring 
stations within the SMCS watershed.







• Protocols: Hydroperiod, Water Levels, Flows and 
Meteorology 

• Methodology – Bi-weekly data collection on public 
lands except at locations where a constant recorder 
is used.  Water level data will be collected at all 
(approximately 20) monitoring stations.  Constant 
meteorological data collection at a single "sentinel" 
fixed weather station and bi-weekly rainfall at 
approximately four fixed stations on public lands 
within the SMCS and watershed. Storm events may 
warrant immediate data collection. 



• Protocol: Vegetation
• Methodology – Seasonal bi-annual data collection on 

public lands using permanent transects and photo 
stations.  Vegetation data will be collected at 
approximately 9 monitoring stations.  A GIS 
vegetation map will be produced and updated every 
three years to provide an inventory and long-term 
tracking of natural cover within the watershed.



• Protocols: Water Quality 
• Methodology - Water quality data will be 

collected at approximately 10 monitoring 
stations on public lands monthly during water 
level monitoring events.  Samples that are not 
immediately analyzed will be archived for 
future processing. 



• Protocol: Aquatic Macroinvertebrates and 
Freshwater Fish

• Methodology - Bi-annual wet season data 
collection in wetlands and man-made 
waterbodies on public lands.   Samples will be 
collected at approximately 10 monitoring 
stations.    Samples that are not immediately 
analyzed will be sorted then archived for 
future processing. 



• Future Protocols

• Herpetofauna
• Avifauna
• Mammals
• Climate Change



• Future Visions

• Planning, permitting and restoration guidance
• Acquisition targets
• Understanding lessons learned
• Correlations to other SW Florida watersheds
• Developing an LTER with NSF and FGCU







• Biological data measure the health of ecosystems consisting 
of aquatic and terrestrial communities. Biological data include 
counts of aquatic species that indicate healthy aquatic 
conditions. Biocriteria are currently being incorporated into 
water quality standards to extend the protection offered by 
traditional chemical water quality criteria for non-chemical 
stresses to aquatic communities. While chemical and physical 
data may be used to predict poor and uninhabitable 
conditions, neither is a direct measure of ecosystem, 
community or organismal health. The multitudes of 
interactions that can occur under varying physical and 
chemical conditions make it almost impossible to predict the 
effects of water quality on aquatic life given only physical and 
chemical data. Biological criteria can provide a direct measure 
of aquatic health.
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