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Introduction: 

The Florida Department of Environmental Protection (DEP) is the state’s lead agency for environmental 
management and stewardship, protecting, conserving and managing Florida’s natural resources and 
enforcing the state’s environmental laws. DEP’s Office of Resilience and Coastal Protection manages 
more than 4 million acres of submerged lands and select coastal uplands. This includes 42 aquatic 
preserves, three National Estuarine Research Reserves, the Florida Keys National Marine Sanctuary and 
the Coral Reef Conservation Program.  

Established by law, aquatic preserves are submerged lands of exceptional beauty that are to be 
maintained in their natural or existing conditions. The intent was to set aside submerged lands with 
exceptional biological, aesthetic and scientific values as sanctuaries, called aquatic preserves, for the 
benefit of future generations (Chapter 18-20.001, Florida Administrative Code). The Charlotte Harbor 
Aquatic Preserves (CHAP) cover most of what is commonly known as the Charlotte Harbor estuarine 
complex, a system of five interconnected estuaries influenced by three major rivers: the Peace, Myakka 
and Caloosahatchee.  

Five aquatic preserves – Lemon Bay, Cape Haze, Gasparilla Sound-Charlotte Harbor, Matlacha Pass and 
Pine Island Sound – comprise what is referred to as CHAP. The five aquatic preserves lie in Southwest 
Florida in the Charlotte Harbor estuarine system, about 80 miles southeast of Tampa Bay and 80 miles 
west of Lake Okeechobee. The entire estuarine complex extends from southwestern Sarasota County 
south through Charlotte and Lee counties and consists of estuarine waters, barrier islands, tidal 
wetlands, oyster reefs, seagrass beds and mangrove islands. These aquatic preserves are home to a 
diverse array of flora and fauna and are also subject to a growing human coastal population.   

Water-dependent activities are extremely popular with Florida residents and visitors alike. Recreational 
fishing, boating, wildlife viewing and the natural environment are among the reasons people enjoy 
Southwest Florida. Powerboats, sailboats, kayaks and personal watercraft are all commonly found in the 
estuary. Florida has the highest number of registered boaters and saltwater recreational anglers in the 
United States (CHAP management plan, 2017). In Florida, the economic impact of saltwater recreational 
fishing is more than $9 billion per year (Florida Fish and Wildlife Conservation Commission [FWC], 2021). 
Lee County has the third most registered vessels in the state, behind Dade and Pinellas counties (Florida 
Department of Highway Safety and Motor Vehicles, 2021).  

There are various access points to the Charlotte Harbor Aquatic Preserves, with more than 60 marinas, 
25 boat ramps, hundreds of single-family docks, and numerous boat rental and ecotour companies 
(CHAP Management Plan, 2017). With so many boats on the water, impacts to natural resources have 
become a concern, including boat groundings and seagrass scarring from boat propellers. Lee County 
ranked third (and Charlotte County fourth) among 31 coastal counties for the amount of scarred 
seagrass in data collected in the early 1990s (Sargent et al. 1995). Increasing threats to seagrass beds 
from improper boating practices led to the passage of legislation (section 253.04(3)(a), Florida Statutes) 
in 2009 making it illegal to destroy seagrass beds in aquatic preserves.  

https://www.flrules.org/gateway/RuleNo.asp?ID=18-20.001
http://www.leg.state.fl.us/statutes/index.cfm?App_mode=Display_Statute&Search_String=&URL=0200-0299/0253/Sections/0253.04.html


Seagrass beds are significant habitats found within the shallow waters of CHAP. They are generally up to 
six feet deep but can be up to nine feet deep in areas closer to the passes of the Gulf of Mexico (per 
CHAP seagrass monitoring data). Up to six different seagrass species are found within CHAP, including 
Halodule wrightii, Thalassia testudinum, Syringodium filiforme, Ruppia maritime, Halophila engelmannii 
and Halophila decipiens, with the first three species as the most common within CHAP (2019 report). 

Seagrass is a photosynthesizing plant requiring sunlight to reach through the water column and has 
rhizomes anchoring it into the sediment. Seagrass is a critical habitat and nursery area providing food 
and shelter for many commercial and recreational fisheries, including threatened and endangered 
species. Seagrass stabilizes sediment, increases water clarity by trapping particulates, absorbs nutrients 
and carbon dioxide, and produces oxygen. Statewide, FWC valued seagrass at $20,000 per acre, and a 
local study in Pine Island Sound found it was worth $93,829 per acre (Beever 2012). 

When a vessel travels through a shallow seagrass bed, the motor's propeller is lower than the boat’s hull 
and can dig through the seagrass into the sediment creating a deep trough. Seagrass blades and 
rhizomes can be chopped and ripped up, which results in a denuded line as the boat continues. This 
appears as a white line through a green seagrass bed (Figure 1) and can take up to 10 years for the 
deeper trough to fill back in with sediment and recolonize from adjacent seagrass beds. If a boat runs 
hard aground, a hole can be created that may not ever fill in. Many scars are a concern as this indicates 
that boats are frequently traveling in shallow depths, which can lead to the eventual loss of the seagrass 
bed.  Seagrass damage leads to reduced habitat and loss of ecological services. 

 

Figure 1: Underwater view of a prop scar through seagrass  



Prop scarring in the Charlotte Harbor area was mapped in 2003 by FWC’s Florida Marine Research 
Institute and showed widespread scarring throughout the seagrass beds in the aquatic preserves. This 
map allowed resource managers to focus efforts on education and outreach to the public and work with 
local partners to improve seagrass protection. CHAP has posted seagrass signage with rule citation at 
boat ramps and marinas, as well as out on the water to educate boaters that seagrass damage is 
prohibited. Staff have worked with boat rental companies and their patrons to distribute brochures and 
produce videos regarding proper boating techniques to protect natural resources. FWC law enforcement 
has been instrumental in enforcing the prop scar rule and has also worked with CHAP and other partners 
to develop best management practices for towboat companies when removing grounded vessels (DEP, 
2016).  

There was a need to update the 2003 prop scar maps to reflect current conditions. The CHAP 
management plan (2017) goals include assessing the condition of submerged resources to identify 
threats and preserve, protect and restore submerged resources within CHAP. This updated propscar 
map and geodatabase allow for further understanding of the extent and severity of vulnerable seagrass 
beds and will assist efforts by partners to restore or improve seagrass beds. 

Funds for this project were received from various public interest requirements from Environmental 
Resource Permitting approved permits in the aquatic preserves. These funds were obtained over a 
period of four years and administered by the Aquatic Preserve Society Inc. Quantum Spatial was 
contracted to complete the analyses of the imagery for prop scars throughout CHAP, using the aerial 
imagery provided by the Southwest Florida Water Management District (2020) and the South Florida 
Water Management District (SFWMD) (2021). The complete report by Quantum follows this overview. 

 

Results:  

The 2020 Quantum prop scar report for the CHAP area shows an overall decline in prop scars since 2003, 
from a total of 26,941 acres in 2003 to 17,113 acres in 2020. The 17,113 acres of scarring account for 
approximately 10% of the total CHAP area, including all light, moderate or severe categories. Pine Island 
Sound and Matlacha Pass Aquatic Preserves are scarred 18% of their total acreage, the highest 
percentages out of the five Charlotte Harbor Aquatic Preserves. Gasparilla Sound-Charlotte Harbor only 
has 2% scarring compared to its total acreage.  

The specific waterbodies or seagrass segments within these aquatic preserves showed the same amount 
of scarring, but there were noticeable differences in scarring levels. Pine Island Sound has the highest 
amount of overall scarring, both in 2003 (11,577 acres) and 2020 (10,101 acres). This waterbody also has 
the highest amount of light, moderate and severe scarring. The middle Charlotte segment has the least 
amount of light, moderate and severe scarring. The most significant percent decrease of scarring from 
2003 to 2020 occurred in the eastern Charlotte segment (-87%), and the highest increase of scarring was 
in the Peace River segment (+322%). 

When comparing scarring within the different mapped classified seagrass beds (continuous and 
discontinuous), Pine Island Sound AP has the highest overall scarring in continuous seagrass beds, with 
9,703 scarred acres. Matlacha Pass and Cape Haze APs have the subsequent highest scarring within 
continuous seagrass beds, with 1,904 and 1,608 acres, respectively.    



For additional results, please reference the tables in the Quantum report. Shapefiles are available upon 
request. 

 

Conclusions: 

The seagrass prop scar mapping update is helpful to understand the current status of damage across 
CHAP while also identifying specific areas of scarring severity.  

The high percentage of scarring in Pine Island Sound and Matlacha Pass occurred because these are 
shallow estuaries with seagrass beds adjacent to high traffic boat channels. The majority of the 
submerged acreage within these respective aquatic preserves consists of seagrasses. At the same time, 
Gasparilla Sound-Charlotte Harbor Aquatic Preserve constitutes more open, deeper waters that are 
devoid of seagrass. The middle Charlotte segment exhibited the lowest amount of scarring due to its 
location in deeper open water. The waterbody segments with shallow waters, such as eastern and 
southern Charlotte, exhibited larger amounts of scarring.  

The decline in overall prop scars from 2003 to 2020 could be from reduced boat strikes, but other 
factors should be considered. Due to the advancement of technology and acquisition of aerial imagery in 
2020, there was higher resolution than in 2003. This allows analysts to more accurately define the 
delineation of prop scarred areas and the severity level. For example, in the 2003 mapping effort, there 
were large areas outlined as moderately scarred; however, now these areas were better refined to 
differentiate severity within that polygon. This improvement resulted in changes in scarring categories 
and overall acreage as the 2003 polygon was adjusted.  

Another consideration for the prop scar decline could be from the loss of seagrass itself in specific 
estuaries, like Charlotte Harbor, which lost approximately 22% of its seagrass from 2018 to 2020 
(eastern Charlotte segment lost 1,760 acres, a 50% loss; SWFMWD 2020). The 2020 seagrass acreage 
was less than the 2003/2004 acreage when the last prop scar analysis was conducted. The least seagrass 
acreage in Charlotte Harbor, since mapping efforts began in 1982, occurred in 2020 (Figure 2; SWFWMD 
2020). It has also been estimated that the Charlotte Harbor region has experienced a 29% decrease in 
seagrass coverage since the 1940s (Harris et al, 1983). Coupling these losses over time presents a 
challenge to preserve and protect seagrass beds within aquatic preserves. 



 

Figure 2: SWFWMD seagrass mapping acreages for Charlotte Harbor  

 

Resource managers can employ several proactive and reactive measures to protect damaged seagrass 
beds. Educational efforts to raise awareness of the importance and protection of seagrass within the 
aquatic preserves is a goal as well as a continual challenge with the seasonal and growing population. 
Brochures are distributed at outreach events and presentations to the general public and handed out to 
boat rental companies, marinas and U.S. Coast Guard Auxiliary groups to educate boaters. Installing 
seagrass damage prohibited rule signs at public boat ramps and out on the water allows for increased 
awareness of the rule and assists law enforcement in enforcing the rule.  

Specific restoration on groundings and scarred areas would be beneficial if further protected with 
signage to prevent additional damage by boats. Monitoring over time for effectiveness will also indicate 
if these cautionary signs work or if regulatory zones (like pole and troll zones) are needed to protect 
seagrass adequately. These pole and troll zones have been established for various purposes across the 
state and have been effective for the reestablishment of seagrass with proper enforcement.  
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PROJECT 

Location 
Quantum Spatial (QSI) was contracted by the Florida Department of Environmental Protection’s 
Charlotte Harbor Aquatic Preserves to map propeller scarring within five aquatic preserves: Lemon Bay, 
Cape Haze, Gasparilla Sound - Charlotte Harbor, Pine Island Sound and Matlacha Pass. These aquatic 
preserves are zones for acreage summary and differ from previous scar map zones. 

The five aquatic preserves located in southwest Florida (Map 1): 
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The seagrass segments have been used by water management districts to assess seagrass and were used 
as zones for acreage summary from the 2003 report on propeller scarring. 

The seagrass segment boundaries (Map 2): 
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Methodology 
This 2020 propeller scar 
mapping effort is delivered as 
a feature class named 
propScar_2020. 

QSI reviewed the metadata 
provided by the 2003 
propeller scar mapping 
completed by the Florida Fish 
& Wildlife Research Institute 
(FWRI) to determine the 
methodologies utilized in 
2003 and mimicked these 
within the 2020 propeller 
scar mapping.  

Of note was the 
diagrammatic representation 
of the three categories of 
estimated scarring intensity 
which was used as a guide for 
the delineation and 
classification of propeller 
scarred habitats (Sargent et 
al., 1995). 

QSI mapped propeller scar by 
manually digitizing polygons overlaid on the 2020 and 2021 aerial imagery. Polygons were mapped to a 
minimum of one quarter (0.25) acre. These polygons were assigned a scar code value, like the 2003 
mapping, of light (1), moderate (2), and severe (3).  

 

Source Data 
The following items were provided by the Aquatic Preserves and used during the project:  

• 2003 Propeller scar map  
• Charlotte Harbor Aquatic Preserve boundaries 
• Segment boundaries 
• SWFWMD 2020 Aerial Imagery 
• SWFWMD 2020 Seagrass polygons 
• SFWMD 2021 Aerial Imagery 
• SFWMD 2014 Seagrass polygons 
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Final 2020 Propeller Scar Map 
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Delivered Data 
The propeller scar vector data layers, 
alphabetically, include: 

• Analysis1_CHAP_Union: A union of 
the Charlotte Harbor Aquatic 
Preserve (CHAP) boundaries with 
both the 2003 and 2020 propeller 
scar layers. This layer is the base 
layer for the summaries 1-4. 

• Analysis2_segments2021_union: A 
union of the segments created for 
tracking and reporting of seagrass 
coverage in the greater Charlotte 
Harbor area. This is the base layer 
for the summaries 5-8.  

• charlotteharborAquaticPreserves: A boundary layer of the five aquatic preserves mapped for 
propeller scarring. 

• propScar_2003: A layer from the 2003 study for propeller scar mapping 
• propScar_2020: The primary layer from the current propeller scar mapping effort. 
• seagrassBothWMDs: A layer that combined both water management districts seagrass mapping 

into one layer. The SWFMWD (2020) and SFWMD (2014) were clipped to the aquatic preserve 
boundaries and merged. There was an omission sliver along the boundary where the two should 
meet of 1-6 feet. This sliver was filled in by extending SWFWMD’s polygons south by 1-6 feet to 
meet without overlap nor gap the SFWMD data. 

• Segments_2021: A boundary layer that combined seagrass segment layers from SWFWMD and 
SFWMD to create a replication of the seagrass segments from the 2003 mapping. 

• SummaryX_CHAP_Union_X_X: Summaries 1 through 4 which dissolved either the 2003 polygons 
or the 2020 polygons from Analysis1 with only the scar code or both the scar code and the 
seagrass density to provide four unique summaries per aquatic preserve boundary. Named 
respectively. 

o The summary layers are also exported to tabular (.dbf) for excel input. 
• SummaryX_segments_Union_X_X: Summaries 5 through 8 dissolved either the 2003 polygons or 

the 2020 polygons from Analysis2 with only the scar code or both the scar code and the seagrass 
density to provide four unique summaries per segment boundary. Name respectively. 

o The summary layers are also exported to tabular (.dbf) for excel input. 
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COMPARISONS 

Propscar acreage reported by Aquatic Preserve (Map 1) 
The 2020 propeller scar map shows a decrease of 36% overall scarring compared to 2003 within the 
Charlotte Harbor Aquatic Preserves. Total acreage decreased to a total of 17,113 acres in 2020 from 
26,941 acres in 2003. While each aquatic preserve saw a decrease Pine Island Sound saw the smallest 
decrease, of -15%, for the five aquatic perseveres (the other 4 average was -54%).  
 

2003 Acres 2020 Acres Increase/ Decrease (Acres) Increase/ Decrease (%) 
Cape Haze (Total size: 12,739 acres)     

Light 686 358 -328 -48% 
Moderate 2,472 541 -1,931 -78% 

Severe 1,023 965 -58 -6% 
Total 4,181 1,865 -2,316 -55% 

% AP scarred 33% 15%     

     
Gasparilla Sound Charlotte Harbor (Total size: 84,492 acres) 

Light 186 563 377 202% 
Moderate 3,873 396 -3,477 -90% 

Severe 523 439 -84 -16% 
Total 4,582 1,398 -3,184 -69% 

% AP scarred 5% 2%     

     
Lemon Bay (Total size: 7,226 acres)     

Light 122 218 96 78% 
Moderate 479 147 -332 -69% 

Severe 579 207 -373 -64% 
Total 1,180 571 -609 -52% 

% AP scarred 16% 8%     

     
Matlacha Pass (Total size: 14,620 acres)     

Light 426 1,026 599 141% 
Moderate 1,943 1,005 -938 -48% 

Severe 2,062 599 -1,463 -71% 
Total 4,432 2,630 -1,802 -41% 

% AP scarred 30% 18%     
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Pine Island Sound (Total size: 58,401 acres)   

Light 1,770 2,853 1,083 61% 
Moderate 5,465 5,246 -219 -4% 

Severe 5,330 2,550 -2,781 -52% 
Total 12,565 10,649 -1,916 -15% 

% AP scarred 22% 18%     

     
Grand Total 26,941 17,113 -9,828 -36% 

% AP scarred 15% 10%     
* This table is also found in 2020propScarSummaries.xlsx derived from the CHAP summaries 1 & 2. 

Propscar acreage reported by Seagrass Segments (Map 2) 
The same base map of the 2020 propeller scar map was used to compare the seagrass segments and 
shows the same decrease of 36% overall scarring compared to 2003. For comparison the 2020 and 2003 
acreages are summarized for acreage per seagrass segment (Map 2). *Note that the seagrass segments 
do not have a percent total area scarred, due to the segment boundary including land and open water. 
 

2003 Acres 2020 Acres Increase/ Decrease (Acres) Increase/ Decrease (%) 
EASTERN CHARLOTTE       

Light 0 217 217 n/a 
Moderate 2,698 46 -2,652 -98% 

Severe 19 101 82 428% 
Total 2,717 365 -2,352 -87% 

     
LEMON BAY         

Light 122 183 61 50% 
Moderate 371 122 -249 -67% 

Severe 331 108 -223 -67% 
Total 823 413 -411 -50% 

     
MATLACHA PASS       

Light 426 981 555 130% 
Moderate 1,682 937 -745 -44% 

Severe 1,959 562 -1,397 -71% 
Total 4,067 2,480 -1,587 -39% 

  



 

Page 10 

Final Report – SWFWMD Seagrass 2020  

     
MIDDLE CHARLOTTE       

Light 32 17 -15 -46% 
Moderate 63 18 -45 -71% 

Severe 0 0 0 n/a 
Total 94 35 -59 -63% 

     
MYAKKA RIVER       

Light 72 57 -15 -20% 
Moderate 54 77 23 43% 

Severe 3.8 104.3 100.5 2605% 
Total 130 239 109 84% 

     
PEACE 
RIVER         

Light 44 105 61 137% 
Moderate 23 66 44 192% 

Severe 0 112 112 n/a 
Total 67 283 216 322% 

     
PINE ISLAND SOUND       

Light 1,717 2,711 993 58% 
Moderate 5,158 5,084 -74 -1% 

Severe 4,702 2,307 -2,395 -51% 
Total 11,577 10,101 -1,475 -13% 

     
PLACIDA         

Light 31.6 109.1 77.5 245% 
Moderate 857 144 -713 -83% 

Severe 519 239 -280 -54% 
Total 1,407 492 -915 -65% 

     
SAN CARLOS BAY       

Light 53 85 32 61% 
Moderate 307 63 -245 -80% 

Severe 232 72 -160 -69% 
Total 592 220 -372 -63% 

  



 

Page 11 

Final Report – SWFWMD Seagrass 2020  

     
SOUTHERN CHARLOTTE       

Light 690 484 -206 -30% 
Moderate 2,697 714 -1,983 -74% 

Severe 1,434 1,145 -288 -20% 
Total 4,821 2,343 -2,478 -51% 

     
WESTERN CHARLOTTE       

Light 2.5 67.9 65.4 2640% 
Moderate 324 64 -260 -80% 

Severe 319 10 -310 -97% 
Total 645 141 -504 -78% 

     
Grand Total 26,941 17,113 -9,828 -36% 

* This table is also found in 2020propScarSummaries.xlsx derived from the Segments summaries 5 &6. 
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Propscar severity reported by Aquatic Preserve (Map 3) 
The 17,113 acres of 2020 propeller scarring has been summarized by severity per Charlotte Harbor Aquatic 
Preserve and by seagrass density per Charlotte Harbor Aquatic Preserve, by varying size using the sum of 
acres per aquatic preserve.  

*Note: Pine Island Sound has the highest amount of scarring, whereas Lemon Bay has the least.  

**Note: The 2020 propeller scar map captured scarring that may have occurred on algae, oyster, or other 
non-seagrass cover types from the SWFWMD and SFWMD FLUCCS maps. 
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