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1 Introduction, Overview, and Purpose 
Orange Lake is one of north Florida’s largest freshwater lakes, comprising approximately 13,000 

acres (over 20 square miles). A portion of the lake’s historical shoreline forms the boundary 

between Alachua and Marion counties counties—the lake area is within Alachua County, and the 

shoreline areas are in both counties (Figure 1–1). The lake presents an unusual challenge for fish 

and wildlife management due to its complex bathymetry that includes many large shallow areas, 

variable water levels that can change rapidly, diverse aquatic habitats, underlying karst geology, 

and a history of large-scale hydrologic alterations by humans. In addition, numerous stakeholder 

groups and concerned citizens have a variety of interests that at times compete with one another 

and with the differing management goals of various government agencies.  

  

The mission of the Florida Fish and Wildlife Conservation Commission (FWC) is to manage fish 

and wildlife resources for their long-term well-being and the benefit of people. The Commission 

administers six major divisions that include Habitat and Species Conservation, Freshwater 

Fisheries Management, Law Enforcement, Marine Fisheries Management, Hunting and Game 

Management, and Fish and Wildlife Research. Because recent proposed FWC habitat 

management activities at Orange Lake have caused controversy among stakeholders, the agency 

worked with stakeholders to write this Habitat Management Plan (HMP, or Plan) for its future 

habitat management activities.  

 

The purpose of this HMP is to create a framework for FWC’s management activities at Orange 

Lake over the next 5 years (2017 to 2021) that reflects and incorporates stakeholder input. The 

HMP is written for a target audience of informed stakeholders. In keeping with the goal of 

creating a Plan for this target audience, all measurement units cited are English (e.g., feet not 

meters, acres not hectares). Water levels use the older NGVD datum because the newer NAVD 

datum is not familiar to most readers. Elevations in NAVD can be obtained by subtracting 1.22 

feet from the NGVD elevation.  

 

The HMP only addresses activities that are within the jurisdiction of FWC, and so not all 

possible lake management issues are included. Two issues in particular, which are often 

mentioned by Orange Lake stakeholders, are not included: modification or removal of the fixed 

crest weir at Orange Lake’s surfacewater outlet into Orange Creek and modification of outflow 

through the sinkhole complex in the southwest corner of the lake. Because these issues are not 

within the direct jurisdiction of FWC, no strategies concerning them are proposed in the Plan. 

Instead, they are included in a listing of potential future actions by other agencies (see Section 6).  
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Figure 1–1. Orange Lake in Alachua and Marion Counties.  

Yellow arrows denote direction of water flow. 
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2 Habitat Management Background and History 
Much of the material in this section is condensed from two recent reports concerning Orange 

Lake: the Surface Water Improvement and Management Plan (SWIM Plan) prepared in 2011 by 

the St. Johns River Water Management District (Lippincott 2011) and the Draft Fish and 

Wildlife Habitat Management Guidelines for the Aquatic Resources of the Orange Creek Basin 

(Draft OCB Habitat Guidelines; FWC OCBWG 2014). 

2.1 Background and Environmental Setting 

2.1.1 Topography and Geology 

Orange Lake is the largest lake in the Orange Creek Basin, comprising approximately 13,000 

acres (over 20 square miles) at a water surface elevation of 58 ft NGVD (ECT 1997). The lake is 

located in a topographical region of the state known as the Central Lowlands, and its watershed 

geology is dominated by the underlying Hawthorn formation. This unconsolidated geologic unit 

is relatively impermeable to surfacewater infiltration and typically creates a confining layer 

covering the Upper Floridan aquifer. However, the southern half of Orange Lake is directly 

underlain by the Ocala Limestone formation (Scott et al. 2001) and includes a sinkhole complex 

adjacent to Heagy Burry Park in Marion County. Other sinkholes have been identified in other 

sections of the lake (Kindiger et al. 1994). 

2.1.2 Surfacewater 

Two surface streams flow into Orange Lake: River Styx from the northwest and Cross Creek 

from the east (see Figure 1–1). Cross Creek flows out of Lochloosa Lake (8,400 acres), while 

River Styx conveys water from its natural watershed and from Camps Canal, which diverts some 

of the flow from Prairie Creek away from Paynes Prairie and toward Orange Lake.  

 

Water leaves Orange Lake through surface evaporation, outflow through sinkholes in several 

locations within the lake, and through Orange Creek, which flows east to the Ocklawaha River. 

Significant outflow to Orange Creek only occurs at water levels over 57.52 ft NGVD 

(Lippincott, 2011). Below this elevation the surfacewater outflow from Orange Lake to Orange 

Creek is blocked by a fixed crest concrete weir located at the southeast corner of the lake, east of 

State Road (SR) 301. 

2.1.3 Groundwater 

At low water levels, water can be observed flowing into the sinkhole complex in the southwest 

corner of the lake, especially a large sinkhole located next to the public boat ramp at Heagy 

Burry Park. Lake water has been observed flowing into other sinkholes in the lake bed as well 

during low water periods. A dye trace study conducted by SJRWMD in 2010 found that dye 

released into the Orange Lake sinkhole at Heagy Burry Park traveled through groundwater 

toward the south and southeast, moving about 8 miles in a little over 6 months (about 218 ft per 

day; McGurk et al. 2011). 

 

The St. Johns River Water Management District (SJRWMD) water budgets show little evidence 

for significant groundwater inflow to Orange Lake (Lippincott 2011).  



Orange Lake Habitat Management Plan: Draft 2 (Sections 1 through 3 Only)

 

 
Florida Fish and Wildlife Conservation Commission 10 

2.1.4 Land Use 

The communities of Evinston, Island Grove, and Cross Creek in Alachua County as well as 

McIntosh, Orange Lake, and Citra in Marion County lie in close proximity to the lakeshore. 

Although these communities are neighbors to the lake, the predominant land use types in the 

watershed are rural. Based on aerial photography from 2003 to 2004, the largest land use class in 

the watershed that contributes directly to Orange Lake is forest (21,515 acres or 23%), followed 

by pasture (17,875 acres or 19%) (Lippincott 2011). The 2003–2004 land use inventory found 

that 43% of the Orange Lake watershed consisted of forest, forest regeneration, water, or 

wetlands. No large-scale changes in land uses in the watershed have taken place since the mid-

2000s.  

2.1.5 Water Quality 

Orange Lake is classified by the Florida Department of Environmental Protection (FDEP) as a 

Class III Freshwater body, with designated uses of recreation and propagation and maintenance 

of healthy, well-balanced populations of fish and wildlife. For these uses, water quality in the 

lake is considered to be impaired due to high concentrations of phosphorus (FDEP 2014) 

entering the lake from sources in the watershed. A Basin Management Action Plan (BMAP) 

adopted by FDEP in 2014 includes actions to reduce levels of this nutrient. A target 45% 

reduction in these nutrient loadings from the watershed is called for in the BMAP (FDEP 2014). 

In addition, FDEP designated Orange Lake, Lochloosa Lake, Cross Creek, and River Styx as 

“special water” Outstanding Florida Waters in 1987.  

2.1.6 Shoreline Habitats 

Orange Lake’s shoreline habitats are more diverse and dynamic than at neighboring Lochloosa 

Lake and Newnans Lake. At most shoreline areas of Orange Lake, an extensive perimeter marsh 

extends into the lake to a water depth of 8 ft and an extensive interior shallow marsh occurs at 

water depths less than 5 ft (Bryan and Warr 1998). Both types of marsh vary temporally and 

spatially as water levels change and can range from stable wet prairie areas to dense patchworks 

of rooted emergent vegetation and floating marsh. The lake contains three permanent islands 

(Bird Island, Redbird Island, and McCormick Island).  

2.1.7 Lake Volume and Surface Area 

The volume and surface area of Orange Lake change considerably as water levels changes. A 

bathymetric survey of the lake in 1997 found that at a water level elevation of 54.9 ft NGVD, the 

lake volume would be 50% less than at the 58.0-ft water level at which the bathymetric survey 

was carried out (ECT 1997). Similarly, the surface area of the lake at an elevation of 52.6 ft 

NGVD would be half the size of the surface area when the lake level was at 58.0 ft. This lake 

bottom configuration results in large open water surface area changes when water levels recede 

(Figure 2–1), and these relatively rapid water level fluctuations affect the multiple habitat types 

within the lake.  
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Figure 2–1. Orange Lake bathymetry (Lippincott 2011). 

 

2.1.8 Access 

Lake level fluctuations can be frustrating for lakeshore residents and users. For example, 

between 2012 and 2014 the water level at Orange Lake rose from one of the lowest levels 

recorded since 1933 to near the record maximum. This included a lake level rise of over 5 ft 

during the 6-month period between August 2013 and February 2014. At the beginning of this 

period lake users had been experiencing low lake levels that resulted in the closure of boat ramps 

in 2011 and 2012, with access that was only possible by airboat. These conditions changed with 

a rapid rise in water level that improved boat access but also created favorable conditions for the 

formation of floating marsh fragments (known as tussocks or floating islands). These can be 

several acres in size, move uncontrollably depending on wind speed and direction, and 

frequently block navigation.  

2.1.9 Recreation 

While the fluctuations in water level combined with the irregular geometry of the shoreline can 

be frustrating for lake users, they also make Orange Lake a highly diverse and biologically 

productive area, which is valued by the lake’s stakeholders. The lake is a popular destination for 

anglers, particularly for largemouth bass, panfish, and black crappie (FWC OCBWG 2014). 

Because fishing at Orange Lake is successful, it is frequently included on the FWC’s list of top 

Florida fishing lakes. The lake is also popular for waterfowl hunters, especially the southern 

portion of the lake. Commonly hunted waterfowl in Orange Lake include Green-winged Teal, 

Blue-winged Teal, American Widgeon, Ring-necked Duck, Ruddy Duck, and Lesser Scaup.  
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2.1.10 Wildlife 

The rookery at Bird Island, located in the southwest area of Orange Lake, is of historical 

significance as the first sanctuary purchased and defended from plume hunters by the Audubon 

Society, but it has not been active since the late 1990s. Redbird Island and North Island are also 

important rookeries for wading birds.  

 

Mammals of significance to Orange Lake habitat management include round-tailed muskrat, 

which is sensitive to water level fluctuations and habitat changes. The uplands that surround 

Orange Lake are a core nesting area for a population of Bald Eagles that has been stable for 

years, indicating high quality breeding and foraging habitats.  

 

There are no rare, threatened, or endangered reptiles or amphibians in Orange Lake. The lake has 

abundant populations of pig frogs and Florida softshell turtles, which are harvested 

commercially. Alligators and their eggs are also harvested at Orange Lake. The Orange Lake 

alligator population is one of the densest in Florida, in part due to the mixture of open water, 

emergent marsh, floating marsh, and deep marsh, which provide desirable habitat for all sizes of 

alligators for nesting and foraging. While no formal studies have been conducted on alligator 

habitat preference on Orange Lake, it is generally accepted that alligator populations flourish in 

aquatic habitats with a mosaic of vegetative communities interspersed with deep marsh or open 

water habitats such as those in Orange Lake. 

2.1.11 Hydrologic Alteration 

Although the HMP only addresses management activities to be undertaken by FWC within 

shoreline and open water areas of Orange Lake as opposed to its watershed, it is still important to 

understand how alterations within the contributing watershed of over 92,000 acres (143 square 

miles) influence the lake. A timeline of events affecting the lake is included as Appendix B.  

 

Orange Lake’s history includes large-scale inflow modifications from the northern area of its 

contributing basin, which affect the flow of water and nutrients from River Styx. These 

modifications followed changes in management goals for the large prairie wetland system in 

Paynes Prairie State Preserve. Although this approximately 22,000-acre area is now managed as 

a wetland, it was extensively modified in the early 1900s to make the prairie more suitable for 

cattle grazing. This was achieved by installing pumps on the eastern rim of the prairie to remove 

stored water during wet periods and constructing a dike and drainage canal (Camps Canal) along 

the eastern rim so that the primary inflow stream (Prairie Creek) bypassed Paynes Prairie entirely 

and flowed into Orange Lake. The result was an increase in the inflow volume to Orange Lake 

from River Styx from the 1930s to the early 1970s (Robison, et al. 1997).  

 

After Paynes Prairie became a state preserve in 1971, the dike and Camps Canal were modified 

to allow some water from Prairie Creek to once again flow into Paynes Prairie. In 1994 the St. 

Johns River Water Management District’s Governing Board adopted a Reservation of Water rule 

that allows water to passively flow from Prairie Creek into Paynes Prairie through culverts that 

divert water from Camps Canal.  

 

The recent range of lake water levels has changed compared to the earlier part of the period of 

record (1933 to current; Figure 2–2). A severe drought that affected most of the state of Florida 
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between 1998 and 2002 brought Orange Lake down to the minimum level of the period of 

record, and another severe drought resulted in extended low water levels between 2010 and 

2012. Extended periods of low water also occurred in the mid-1950s and the early 1970s. In 

contrast, the 1997–1998 El Niño created water levels that were nearly as high as the record 

maximum in 1941. Beginning in 2012, the lake level rose and is currently similar to 2004–2005 

when two hurricanes passed through the area.  

 

Earthen berms and canals from former farms remain around parts of Orange Lake. The 

configuration of the lake prior to the 1930s included a large area to the east of SR 301 that was 

ditched and drained for farming and is isolated from the rest of the lake area by the concrete weir 

next to SR 301 as well as a railroad embankment/bridge and SR 301 itself. Much of this area 

now comprises the Orange Creek Restoration Area owned by SJRWMD. 

 

 
Figure 2–2. Water level at Orange Lake, June 1942 through July 2015 (SJRWMD 2015). 

 

2.2 Habitat Management History 

Orange Lake was designated a Fish Management Area (FMA) in 1963 under a cooperative 

agreement between the Florida Game and Freshwater Fish Commission and Alachua County. 

Today it is internationally known for its largemouth bass fishery. A statewide angler success 

survey in 2009 ranked Orange Lake in the middle third for black crappie and in the top third for 

sunfish and largemouth bass, with a catch rate of 1.23 fish per hour of effort. Economic studies 

have indicated high annual value for fisheries within the lake (FWC OCBWG 2014). Because of 
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this, FWC’s primary management goal at Orange Lake has historically been to optimize 

fisheries.  

 

Currently, FWC generally manages fish and wildlife through habitat manipulation, harvest 

restrictions, and stock enhancements. Many of FWC’s management strategies support the diverse 

habitat types in Orange Lake. During normal water levels, mechanical shredding (i.e., cookie-

cutter) has been used to maintain navigation channels and break up floating marshes to maintain 

connectivity between the deep marsh and shallow marsh habitats. Similarly, mechanical 

vegetation harvesting has been used to accomplish this goal, with the added benefit of removing 

the harvested material from the lake to avoid additional organic deposition.  

 

FWC’s Invasive Plant Management Section manages exotic and invasive aquatic plants, a 

function that was handled by FDEP until 2008. Herbicides have been used regularly to control 

exotic and invasive aquatic vegetation. FWC currently manages water lettuce and water hyacinth 

at the lowest feasible level and manages Hydrilla on a lake-by-lake basis according to the 

agency’s statewide position on Hydrilla management.  

  
Hydrilla has been present on Orange Lake since 1974 and is an important influence on habitat quality 

for fisheries and waterfowl. Its presence at low to moderate densities can be beneficial as a food 

source for many waterfowl species and as cover for fish. However, when it first became established 

its coverage at Orange Lake was estimated at 8,000 acres (more than 12 square miles), infesting most 

of the lake’s open water surface (Figure 2–3). Such high densities of Hydrilla are detrimental to fish 

populations, causing slower growth rates and decreases in populations.  

 

 
Figure 2–3. Hydrilla occurrence and treatment at Orange Lake, 1974–2010. 
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During the 1970s and 1980s numerous methods for Hydrilla control were tested at Orange Lake. 

Mechanical harvesting was also used in the 1970s to improve navigation in the lake but expense, 

high fish mortality rate, disposal of material, and slowness of control eliminated it as a viable 

alternative. Contact herbicides containing diquat and aquathol were subsequently used to provide 

navigation and openings for fishing. From 1982 to 1996 Fluridone (Sonar) was used extensively 

for Hydrilla control until the plant became resistant to this herbicide. Rapid increases in water 

level provided much needed natural control in 1978, 1983, 1995, and 2001. Heavy feeding on 

Hydrilla by American Coots in 2008 reduced Hydrilla coverage by approximately 2,000 acres.  

 

From the 1950s to 2005, water hyacinth was a persistent exotic plant problem on Orange Lake. 

The peak coverage for water hyacinth was 4,100 acres during 1984, but since 1999 coverage of 

the lake by water hyacinth has been less than 100 acres each year.  

 

Water lettuce can be invasive, but its presence was not a management problem in Orange Lake 

until after the hurricanes of 2004. Between 1983 and 2003, a total of only 15 acres of water 

lettuce was treated with herbicide. After 2004, water lettuce populations began to expand rapidly, 

prompting control efforts that resulted in a total of 1,514 acres of water lettuce treatment between 

2004 and 2008. Water lettuce coverage during this treatment period was maintained at less than 

10 acres.  

 

FWC resource managers have recently focused on habitat management practices that attempt to 

mimic natural processes that have been disrupted. Fire is one of these natural processes. 

Sediment cores from Orange Lake showed bands of charcoal varying in age from less than 200 

years to over 1,000 years (Clark and Reddy 1998). The presence of charcoal in sediment cores 

indicates that fire played a role in the lake’s history before European settlement of the area.  

 

In the absence of fire, alternative management actions address organic sediment accumulation at 

least to some degree. Mechanical sediment removal has been undertaken by FWC and other 

agencies during long periods of low water to delay or set back succession and provide firm 

substrate for vegetation root structure in some locations. During the 1998–2002 drought, 

sediment accumulation was addressed by natural processes as well as mechanical removal. A 

study of sediment consolidation carried out at Orange Lake in 2001–2002 during the record low 

lake level in May 2001 (ECT 2002) found a mean reduction in sediment of 15.5 inches at 31 

sites in PG Run and 16.6 inches at 39 sites in River Styx due to sediment compaction and 

oxidation. 

 

FWC used aerial surveys in 2007, 2010, and 2013 to track changes in habitats and assess how 

these changes are affecting focal wildlife species. GIS analysis was used to estimate the lakewide 

area of high quality and acceptable habitat for each of six focal taxa based on the aerial surveys. 

Focal taxon experts within FWC established habitat objectives for focal taxa, and these were 

combined to derive an optimum habitat condition that would maximize habitat suitability for the 

broadest range of focal taxa. 

 

Habitats based on the aerial surveys in all 3 years showed an excess of shrub swamp habitat and 

a shortage of shallow marsh habitat compared to the habitat mix that focal taxon experts believe 

would be optimal. In all 3 years, the amount of total habitat (high quality plus acceptable) was 
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greatest for herpetofauna and centrarchids. Focal taxa with the lowest area of total habitat 

included alligator nesting and wading bird roosting in 2007 and 2010 and Ring-necked Duck and 

Wood Duck in 2013. Between 2007 and 2010, the amount of high quality habitat increased for 

all focal taxa except round-tailed muskrat and black crappie. For those two focal taxa, only the 

amount of acceptable habitat increased. By 2013, changes in aquatic vegetation led to the lowest 

amount of high quality and acceptable habitat for alligator foraging, wading bird foraging, Wood 

Duck, Ring-necked Duck, black crappie, largemouth bass, and centrarchids.  

3 Overall Management Vision and Guiding Principles  

3.1 Overarching Goals and Objectives  

FWC’s fundamental goal for the Plan is to allow implementation of the most effective 

management of fish and wildlife habitats within Orange Lake and to include stakeholder input in 

the creation of the Plan. The goals, objectives, and recommended action strategies are limited to 

those that are within FWC’s jurisdiction and mission. 

3.2 Agency Jurisdiction  

FWC is authorized to manage fish and wildlife in Orange Lake through regulation, augmenting 

stocks of sport fish, and manipulating habitats for fish and wildlife. FWC regulates and permits 

fishing, hunting of waterfowl and alligators, and commercial hunting of frogs in Orange Lake as 

well as the collection of alligator eggs and/or hatchlings on Orange Lake above the elevation of 

sovereign submerged lands. 

3.3 Public Participation 

Stakeholder input for the HMP was primarily solicited through four public meetings conducted 

collaboratively by the Normandeau facilitation team at and FWC staff. An online survey was 

also designed to solicit stakeholder input from those individuals who could not attend meetings 

or preferred that form of involvement. Document drafts, meeting materials and background 

literature were posted for review on the Orange Creek Basin Interagency Working Group 

(OCBWG) website maintained by FWC (https://orangecreekbasin.wordpress.com/ ).  

3.3.1 Promise to Stakeholders 

A promise to stakeholders is a way to let the participants in a public input process know exactly 

how their input will be integrated and what level of involvement they will have. It also clarifies 

the neutral role of the facilitator (Normandeau Associates, Inc.) in the stakeholder engagement 

process, with the focus being on writing the HMP while not advocating for any particular 

priorities or management strategies. 

 

This promise to stakeholders for the Orange Lake HMP was presented at all public meetings held 

during development of the HMP:  

 

“The Normandeau project team promises to provide opportunities for stakeholders to provide 

input into development of the FWC Orange Lake HMP. We promise to consider all stakeholder 

input and recommendations for lake management goals, objectives, and action strategies. We 

https://orangecreekbasin.wordpress.com/


Orange Lake Habitat Management Plan: Draft 2 (Sections 1 through 3 Only)

 

 
Florida Fish and Wildlife Conservation Commission 17 

promise to address and balance, where feasible, the needs of all stakeholder groups and FWC 

habitat management guidelines for the lake. 

 

FWC is committed to an HMP that consists of stakeholder supported management strategies that 

are within FWC’s jurisdiction. FWC will make the final decisions on content of the Plan.” 

3.3.2 Stakeholder Issues and Values 

The Normandeau facilitation team used several methods to become familiarized with stakeholder 

issues and values regarding Orange Lake, which are presented in more detail in Appendix A. In 

addition to reviewing comments documented by FWC at public meetings in September and 

December 2014, the facilitation team carried out 10 one-on-one interviews with individuals who 

represent a diversity of stakeholder interest categories at the lake. Interviews along with 

comments documented at the 2014 meetings revealed several common values across stakeholder 

groups:  

 The value of healthy lake habitats is widely shared among stakeholders.  

 Stakeholders are generally open-minded regarding the effectiveness of habitat 

management techniques, including spot treatment of vegetation with herbicide. However 

there are concerns about large-scale herbicide application and its effects on nontarget 

species and the aquifer and whether decomposing plants killed by herbicide worsen 

sediment accumulation. 

 Fire management is of interest to stakeholders as a potentially effective tool. 

 Many stakeholders expressed conviction that the Highway 301 outlet weir contributes to 

problems within the lake.  

 Many stakeholders expressed a high value for Orange Lake’s rural setting, especially 

shoreline owners and residents. 

3.4 Habitat Management in the Context of the HMP 

The term habitat management as used within the Plan is defined as aquatic habitat management 

that optimizes fish and wildlife populations along with benefits for humans, including lake 

access. The current FWC management strategy for Orange Lake addresses eight major habitat 

types and six focal wildlife groups (FWC OCBWG 2014).  

3.4.1 Habitat Types  

The eight habitat types to be addressed in the HMP are described fully in Appendix C, which is 

excerpted from the Draft OCB Habitat Guidelines (FWC OCBWG 2014). FWC’s schema of 

habitat types has its origins in a classification that was initially developed during studies for the 

SJRWMD (Bryan and Warr 1998), and has been modified based on recent management 

experience.  

 

Traditional lake zonation is not found at Orange Lake because of the unstable nature of much of 

the marsh. Floating marsh now occupies many former shallow marsh and deep marsh zones, 

leading to a habitat transition gradient that progresses from uplands to shrub swamp, floating 

marsh, and finally open water. Shallow marsh and deep marsh are largely absent from this 
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gradient and occur only sporadically where floating marsh has been affected by disturbance 

and/or management. 

 

Below are brief summaries of the eight habitat types at Orange Lake that are addressed in this 

Plan.  

 

Tree Island 

Tree Islands are typically small areas (<10 acres) dominated by mature trees and bald cypress 

that are anchored to the lake bottom but isolated from the shoreline of the lake. Tree islands are 

not the same as floating islands (see below), which are composed of low growing, herbaceous 

plants but may also support small trees and woody vegetation.  

 

Shrub Swamp 

Shrub swamp is dominated by small trees and shrubs intermixed with other wetland vegetation. 

This habitat type generally occurs in areas where surrounding hardwood swamps transition into 

shallow marsh habitats, or near the perimeter of tree islands. 

  

Shallow Marsh 

Rooted emergent vegetation, often intermixed with submersed aquatic vegetation (SAV), 

dominates this habitat. Water level fluctuation is an important influence on this habitat type. Low 

water events can cause the formation of shallow marsh when floating marsh habitat sinks and 

becomes attached to bottom sediments. Conversely, high water events can uproot shallow marsh 

and cause the formation of floating islands and floating marsh. Shallow marshes are highly 

variable in plant composition, and the habitat includes several subcategories depending on 

whether the habitat is dominated by one characteristic plant species or consists of multiple plant 

species.  

 

Floating Marsh 

A buoyant mat of plant roots and organic material supports native or exotic plants in this habitat. 

Floating marshes are not entirely free-floating aquatic vegetation, rather they are attached to the 

shoreline but not anchored to the lake bottom. Floating marsh may also have several inches of 

peat and/or organic sediment embedded in the vegetation. They typically occur near transition 

areas between shallow and deep marshes. Floating marsh communities can physically break into 

fragments that create free-floating tussocks or floating islands. Floating marsh fragments can 

drift to new locations and become part of the fringe of floating marsh in that new location, often 

covering up and smothering SAV and deep marsh. Floating marsh occurs throughout Orange 

Lake at all water depths. 

  

Deep Marsh 

This habitat type typically occurs lakeward of shallow marsh–floating marsh complexes in water 

depths of 3 to 8 ft. Deep marsh habitat is dynamic and often disrupted by the formation and 

movement of floating islands, especially when water levels rise rapidly after a period of extended 

low water. Because of this, lakewide coverage of deep marshes often depends on floating island 

coverage and lake stage, which facilitates the mobility of floating islands. There are several 

subcategories of this habitat type depending on which plant species are dominant.  
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Floating Island 

Unlike floating marshes, floating islands are not attached to the shoreline, nor are they anchored 

to the lake bottom like tree islands. The abundance and distribution of floating islands varies 

from year to year and can change rapidly following drought or flood events. The transient nature 

of floating islands and their tendency to impede public access and displace beneficial deep marsh 

habitat are significant challenges for lake management.  

 

Open Water 

The only plants that occur in this habitat are SAV species. Open water depths at Orange Lake 

typically range from 5 to 10 ft and occur in areas lower than the 52-ft contour NGVD (see Figure 

2–1). Lakewide coverage of this habitat varies considerably from year to year, depending on 

water level and length of time since a low water event has occurred as well as the coverage of 

Hydrilla. During periods when explosive Hydrilla growth covers large expanses of open water, 

these areas are given their own classification of Hydrilla (see below).  

 

Hydrilla 

The OCBWG created a distinct habitat category for Hydrilla at Orange Lake because of its 

importance to habitat management, and because it creates conditions that differ considerably 

from those in the open water habitat type. In other lakes, mixed SAV is a distinct habitat, but at 

Orange Lake Hydrilla is typically the dominant SAV plant. Hydrilla is found in all areas of 

Orange Lake and can have both positive and negative effects on fish and wildlife populations. 

Positive effects include serving as a food source for waterfowl, creating desirable substrate for 

invertebrates, and providing cover for forage fish. The negative effects of prolific Hydrilla 

include fish kills created by low dissolved oxygen, loss of spawning substrate for some species 

due to excessive organic deposition, and obstructing navigation. Filamentous algae can add to 

Hydrilla infestation problems by combining with surface mats, further reducing light penetration 

and oxygen concentration in the water column. 

3.4.2 Focal Wildlife Taxa  

The focal wildlife taxa addressed in the HMP share the following attributes (FWC OCBWG 

2014):  

 High economic importance  

 High recreational importance 

 Sensitivity to manipulation  

 Significance as keystone species  

 Inclusion in FWC’s list of threatened and endangered species (FWC 2015)  

 

Focal wildlife taxa at Orange Lake consist of the following wildlife groups and species.  

 

Wading Birds  

This group includes some listed species and is highly visible, dependent on aquatic habitats, and 

sensitive to changes in habitat quality. It is broken into two subcategories according to foraging 

and nesting/roosting habitats. 

 



Orange Lake Habitat Management Plan: Draft 2 (Sections 1 through 3 Only)

 

 
Florida Fish and Wildlife Conservation Commission 20 

Waterfowl 

This group includes duck species of interest to hunters, contributing to the lake’s economic and 

recreational value. Some waterfowl species are sensitive to habitat changes. 

 

Bald Eagles 

A species of statewide conservation emphasis, Bald Eagles are strongly dependent on aquatic 

habitats for foraging. Large trees and snags on tree islands are favored as nesting sites for Bald 

Eagles. FWC uses a 660-ft disturbance buffer around Bald Eagle nests to guide management 

activities, especially between 1 October 1 and 15 May when nests are most active. Nests occur in 

shoreline areas around the entire perimeter of Orange Lake, especially in the vicinity of Cross 

Creek. 

 

Centrarchid Fish 

This group includes species valued for recreational fishing, which adds to the lake’s economic 

and recreational value. This group is also a good indicator of overall fish habitat quality and the 

presence of apex predators. Species of particular interest in this group include the following:  

 Largemouth bass—an economically and recreationally valuable species, typically 

occupying vegetated areas of the lake 

 Black crappie—an economically and recreationally valuable species, typically occupying 

the open water areas of the lake 

 

Herpetofauna (Except Alligators) 

Turtles, snakes, frogs, and salamanders are important species groups for the food web, and pig 

frogs are recreationally and economically important. This group represents a major component of 

biodiversity in lakes. 

 

Alligators 

Alligators are a keystone predator, an economically and recreationally valuable species, and an 

ecosystem engineer whose trails, holes, and nests affect and are used by other focal taxa. 

 

Round-Tailed Muskrat 

This species of conservation emphasis is sensitive to extreme water level fluctuations and habitat 

changes. Maidencane shallow marsh is a critical habitat for round-tailed muskrats, which are also 

found associated with shallow marsh, floating marsh, floating island, and deep marsh habitats. 

Round-tailed muskrats construct dome-shaped lodges from aquatic plants, attaching them to 

emergent vegetation.  

3.5 Description of Geographic Units  

Orange Lake’s sheer size means that different areas of the lake have different characteristics. 

This can be a challenge for agencies with management responsibilities and for communicating 

about issues and events on and around the lake.  

 

FWC staff recently developed a system of conceptual geographic units that help to communicate 

effectively about the lake (Figure 3–1). These units are approximate and conceptual, and their 
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primary purpose in this Plan is to refer to the different geographic areas within Orange Lake 

concisely.  

 

The open water habitat can occur in any of the geographic units depending on water level 

conditions. The largest open water area is located at the center of the lake, surrounded by the 

eight geographic units described below. While this central area of the lake remains 

predominately open except at very low water levels, it can become covered by floating marsh 

when water levels rise quickly.  

3.5.1 North Marsh 

This area is adjacent to the community of Evinston and includes the inlet from River Styx. The 

shoreline is predominantly forested. Willow and hardwood swamps are encroaching on the 

shallow and deep marsh areas that were formerly the predominant aquatic habitats in this area. 

3.5.2 Northeast Shore 

The northeast shore includes a wide littoral zone and lies adjacent to a forested shoreline. A 

patchwork of habitats occurs in this area, although the predominant aquatic habitat is shallow 

marsh, including large areas of maidencane interspersed with tree islands.  

3.5.3 MKR-Cross Creek 

The community of Cross Creek is adjacent to this area, which includes the Marjorie Kinnan 

Rawlings Historic State Park. A boat ramp located adjacent to the State Park and maintained by 

Alachua County is a significant public access point for the lake. Inflow from Lake Lochloosa 

enters Orange Lake via Cross Creek within this geographic unit. The point of land known as 

Cow Hammock bounds the unit to the southeast. Habitat types in this unit made a recent 

transition from open water with SAV in 2007 to increased coverage by floating marsh in 2013.  

3.5.4 Southeast Shore 

Shoreline areas in this unit range from active pasture at Cow Hammock to forested areas farther 

south. The unit has its south boundary adjacent to Cane Hammock, a peninsula that extends 

south into the lake. A transition from deep marsh and shallow marsh areas to floating marsh 

occurred throughout this unit between 2007 and 2013.  

3.5.5 PG Run 

The community of Island Grove is adjacent to this unit as is the outlet channel of the lake that 

passes beneath Highway 301, which forms the unit’s eastern boundary. This unit is a large and 

complex area that has changed dramatically in the past several decades as vegetation has 

accumulated and greatly reduced the coverage of deep marsh and open water.  
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Figure 3–1. Geographic units for Orange Lake. 
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3.5.6 Essen Run 

At the center of this unit is an area that traditionally provided access from the south shore out to 

Orange Lake. At times of low water this access dries up or becomes dominated by floating 

marsh, and since 2007 there has been a transition from deep marsh to floating marsh habitat 

types. A recent cooperative project between FWC, other agencies, and neighboring landowners 

affiliated with the Orange Lake Association used mechanical harvesting and replanting of 

shoreline species to remove excess shrub swamp and restore deep marsh habitat.  

3.5.7 McIntosh Bay 

The communities of McIntosh and Orange Lake are adjacent to the shoreline in this unit. It 

includes Heagy Burry Park, which provides the most reliable public boat access to Orange Lake 

and is maintained by Marion County. Several fish camps and the Grand Lake RV and Golf 

Resort are located along the shoreline. The predominant habitat types in 2007 were deep marsh 

and Hydrilla, while in 2013 floating marsh was most common. The unit includes McCormick 

Island, Bird Island, and Redbird Island, adding to the diversity of habitat types and littoral areas. 

At times, floating islands and floating marsh within McIntosh Bay create a landscape that can 

change within hours from being predominantly open water to resembling a permanent freshwater 

marsh.  

3.5.8 Northwest Shore 

This unit comprises a narrow area compared to other units, beginning at Sampson’s Point and 

extending north toward River Styx. It includes a private access point, Mike’s Fish Camp, which 

is a reliable access point through a dredged channel into the lake. Much of the shoreline is 

hardwood swamp, and there are several tree islands surrounded by marsh areas. This unit is 

adjacent to the deepest part of the lake, resulting in a rapid transition to open water and Hydrilla 

and SAV habitats.  

 

Sections beyond this point will be written during the next stage of the 

Plan, between October and December 2015.   


