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ABSTRACT:  
 
Seven types of Crassostrea virginica (Eastern Oyster) assemblages were mapped in Sarasota County Florida, USA, 
bays, estuaries and coastal creeks between the fall of 2008 and winter of 2012. Prior to this effort, projects had been 
conducted by the Sarasota Bay Estuary Program, Charlotte Harbor Estuary Program, Sea Grant, and Sarasota 
County to document historical oyster habitat and develop current maps depicting the location and extent of oyster 
habitat in county bays. But, there had been limited efforts to map oysters in coastal creeks. The goal of the project 
was to produce detailed baseline maps of all oyster assemblage types in Sarasota County bays, estuaries, and coastal 
creeks. The project objectives were to:  1) Locate and characterize the different types of oyster assemblages; 2) 
Create detailed baseline maps; 3) Develop “on-the-ground” rapid mapping techniques to complete the mapping 
process within a reasonable time frame; 4) Develop a Methods and Procedures Manual to allow duplication of 
efforts in other areas; 5) Identify upstream extent of oyster populations in coastal creeks; 6) Interpret the data using 
Geographical Information System (GIS) methodology; and 7) Analyze the data to identify potential habitat 
restoration sites. The project was completed in 2013 with GIS data analysis and interpretation. Scientists, watershed 
managers, citizens, and other stakeholders will be able to use the data to quantify oyster coverage in areas of interest 
for restoration efforts and as a baseline to compare with future assessments as alterations are made to watersheds 
that could impact oyster and estuarine ecosystem health. 
 
KEY WORDS: Eastern Oyster, Crassostrea virginica, Water Quality, Ecosystem Services, Keystone Species, Bioindicator, 
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INTRODUCTION 
 
Oyster reefs are vital structural components of bay and estuarine ecosystems. Not only are they important 
commercial and recreational resources, they are a keystone species in that they play a vital role in 
sustaining the structure of an ecological community. Without them, many organisms dependent upon 
oyster reefs for survival would probably not be able to subsist. As a keystone species, oyster reefs provide 
critical habitat and cover for wide variety of aquatic organisms; the larvae, spat, and adult oysters are an 
important food source for birds, fish, and other aquatic organisms; they play a crucial role in water quality 
improvement through their capacity to filter 30 to 60 gallons of water per adult oyster, per day; and, as a 
result of their sessile nature and adaptation to a wide salinity range, they function as key bioindicators of 
the relative health of aquatic ecosystems in bays, estuaries, and the tidal extent of coastal creeks. 

 
Regrettably, according to a recent global assessment of oyster reef habitat (Shellfish Reefs at Risk) 
conducted by the Nature Conservancy and its partners, oyster reefs are one of and likely the most 
imperiled marine habitat on earth (Beck et al. 2009). The report estimates that about 85% of the earth’s 
oyster reefs have been lost through stressors such as destructive fishing practices, coastal development 
activities such as dredging and filling, hydrological alterations, construction of dams, poorly managed 
agriculture, and urban development.  

 
Because of their valuable attributes and the need for a comprehensive data set of oyster habitat, Sarasota 
County initiated a project to map different types of Crassostrea virginica (Eastern Oyster) habitat in 
county bays and creeks. In recent years, projects had been conducted by the Sarasota Bay Estuary 
Program, Charlotte Harbor National Estuary Program, Sea Grant, and Sarasota County to develop 
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historical and current maps depicting the location and extent of oyster habitat in county bays.  But, there 
had been limited efforts to map oysters in the county coastal creeks. The project was completed in 2013, 
and data collected will serve as a baseline to compare with future trends as watersheds are altered through 
development or restoration processes; to gage oyster die-off, displacement, or landward migration 
resulting from sea level rise associated with climate change; and to aid in the identification of restoration 
sites. Future oyster reef restoration projects may be the key to the long-term survival of oysters in the 
region especially as coastal waters rise as a result of climate change. 
 

 OYSTERS AND WATER QUALITY 
 

While providing a wide range of ecosystem services, a highly important one is the association between 
healthy oyster reefs and water quality. Studies have shown that adult oysters have the capability of 
filtering between 30 and 60 gallons of water per day. During the filtration process, oysters remove 
phytoplankton and zooplankton (vital food sources) as well as suspended sediments and excess nutrients 
such as nitrogen and phosphorus. Nutrients are a necessary food source for plankton; however, excessive 
levels can result in harmful algae blooms, a reduction in water clarity, the depletion of dissolved oxygen 
which leads to fish kills, and an overall degradation of water quality. A recent study in the Choptank 
River in Maryland (Denitrification and Nutrient Assimilation on a Restored Oyster Reef) further supports 
the significance of the role that healthy oyster reefs play in water quality improvement. The study found 
that oyster reefs remove a considerable amount of nitrogen through the denitrification process. In fact, 
one acre of a restored reef was shown to remove up to 543 pounds of nitrogen per year (Kellog, et al 
2013).  
 
PROJECT LOCATION      
 
Sarasota County is located on the southwest                    Figure 1. Sarasota County Florida 
coast of Florida in the United States (Figure 1). 
Its coastline extends 35 miles along the Gulf of 
Mexico. Barrier islands running parallel to the 
shoreline create an elongated shallow lagoon 
system of nine contiguous bays that include: 
Sarasota Bay, Roberts Bay North, Little 
Sarasota Bay, Dryman Bay, Blackburn Bay, 
Lyons Bay, Dona Bay, Roberts Bay (Venice), 
and Lemon Bay. These bays are connected to 
the Gulf of Mexico by three inlets or passes 
(New Pass, Big Sarasota Pass, and Venice 
Inlets). See Appendix A. 
 
Seventeen coastal creeks contribute freshwater 
flow to the estuaries. Whitaker and Hudson 
Bayous flow into Sarasota Bay; PhillippI Creek 
flows into Roberts Bay North; Matheny, Clower, Catfish, and North Creeks, and Elligraw Bayou flow 
into Little Sarasota Bay; South Creek flows into Dryman Bay; Shakett, Curry, and Hatchett Creeks flow 
into Dona and Roberts (Venice) Bays; and Alligator, Woodmere, Forked, Gottfried, and Ainger Creeks 
flow into Lemon Bay (Appendix B).  
 
PROJECT GOAL  
 
The project goal was to produce detailed baseline maps of all oyster assemblage types in Sarasota County 
bays, estuaries, and coastal creeks. 
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PROJECT OBJECTIVES 
 
The project objectives were to:  1) Locate and characterize the different types of oyster assemblages; 2) 
Create detailed baseline maps; 3) Develop “on-the-ground” rapid mapping techniques to complete the 
mapping process within a reasonable time frame; 4) Develop a Methods and Procedures Manual to allow 
duplication of efforts in other areas (Appendix C); 5) Identify upstream extent of oyster populations in 
coastal creeks; 6) Interpret the data using GIS methodology; and 7) Analyze the data to identify potential 
habitat restoration sites. 
 
To accomplish the goal, the project objectives were divided into three phases: Phase 1 – Project Design; 
Phase II – Mapping; and Phase III – GIS Analysis and Data Management. 
 
PHASE I. PROJECT DESIGN 
 
The project design consisted of the following elements: 1) Habitat identification and characterization; 2) 
Study area selection and prioritization; 3) Mapping timetable; 4) Materials and methods; and 5) Mapping 
procedures.  For cost effectiveness, the project was designed to be conducted “in-house” using existing 
resources with minimal staff time. 
 
Habitat Identification and Characterization 
 
It was first necessary to identify and characterize the different habitats to be mapped and develop habitat 
characterization codes for documentation and data management.  The project habitat codes were modeled 
after an oyster bar mapping project conducted in Tampa Bay by the Florida Fish and Wildlife Research 
Institute for the Tampa Bay Estuary Program (O’Keife, et al. 2006). While the TBEP effort focused on 
oyster reefs, mangrove root oysters, shell, and clumps, the county effort included those and went a step 
further to add seawalls, riprap, pilings, and floating docks (Table 1). 
 
Table 1. Oyster Habitat Characterization Codes 
 

Habitat Characterization Codes Habitat Characterization Codes 
Habitat Code Habitat Code 

Shell S Oyster Clumps/Reef CR 
Scattered Shell SS Mangrove Apron MA 
Oyster Clumps C Mangrove Root Oys. MRO 

Scattered Oyster Clumps SC Seawall SW 
Oyster Reef R Riprap RR 

 
 
Study Area Selection and Prioritization 
 
Since mapping oyster habitat was a new endeavor, staff determined that it would be easier to begin in the 
coastal creeks to test the methods and make any improvements before moving into the bays. Most of the 
oyster habitat in Sarasota County is intertidal, and the creeks are fairly narrow and shallow; therefore, 
ideal mapping conditions required using a shallow draft vessel at the lowest tide possible and clear 
weather with minimal wind. The most favorable tides were daytime negative low tides, which occurred in 
the fall and winter between the months of October and February. Also, since the wet season ends in 
November, the water is typically clearer during those months allowing for better visibility. Creeks were 
prioritized and scheduled according to the dates of the optimal daytime negative low tides. There were 
two exceptions to the low tide rule. North and Catfish Creeks share a common mouth which can only be 
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accessed through a narrow, shallow mangrove tunnel at a two-foot high tide. Those creeks had to be 
mapped during an outgoing tide. 
 
PHASE II – CREEK MAPPING  
 
Mapping Timetable 
 
There were only a few days with early morning negative low tides available each month to work. Since 
mapping could only be performed a few months out of the year and staff didn’t know exactly how long it 
would take to map each creek, a timetable could only be estimated at first. Mapping was scheduled to 
begin on an outgoing tide one hour before slack low. This allowed an approximate mapping window of 
about 5 hours. After the first creek was mapped, staff discovered that some of the creeks could be mapped 
in pairs in one day, depending upon the proximity of creeks and upper extent of the oyster habitats. This 
worked out well for a some, but Phillippi, South, Forked, Gottfried, and Ainger Creeks required 1 full 
day, and Shakett Creek required 2 days to map. Mapping began in October 2008, and fifteen creeks were 
completed in twelve days over the next four months. North and Catfish Creeks were mapped in one day in 
April 2009 during the optimal daytime high tide. 
 
Materials and Methods 
 
A brief description of materials and methods is provided in this section. The Methods Manual for Field 
Mapping of Oysters (Appendix C) contains more detailed information. 
 
Staff created aerial maps of the shorelines of each creek in ArcMap at a scale of 1:550 or 1:700 and set up 
for legal-sized paper. The first map began at the mouth of the creek on the right shoreline (as one faces 
upstream). Subsequent maps slightly overlapped the previous ones by lining up distinct landmarks. Since 
the upper extent of the oyster coverage was unknown, creek salinity data were used to approximate how 
far upstream the team could expect to find oysters. The maps were created to continue a short distance 
past that point; maps of the opposite shoreline were created from that point back down to the mouth. 
Where the creeks were narrow, both shorelines could be captured on the same map. They were then 
laminated to provide a surface on which to draw the habitats and record the codes. 
 
In addition to the habitat characterization codes (Table 1), further classifications of seawall and riprap 
oysters were needed for future quantification because of the various differences in vertical band heights, 
coverage, and thickness. Codes for the vertical height of the band and the thickness of the oysters on the 
band are shown in Table 2. Coverage is reflected in solid and broken lines, with a solid line denoting 
continuous coverage and a broken line indicating non-continuous coverage.  Field logs on which to record 
other data, including the coordinates of the upstream extent of the habitat, and to use as a guide for the 
coding system were then created. Figure 2 contains photographs of some of the oyster types. 
 

Table 2. Seawall/Riprap/Piling Classification Codes 
 

Seawall/Riprap/Piling  Classification Codes 

Band Height  Layer  Abundance  Code 

≤ 6"   1  Sparse  SW‐1/RR‐1/P‐1 

> 6"< 12”  >1  Light  SW‐2/RR‐2/P‐2 

> 12" < 18”  >1  Medium  SW‐3/RR‐3/P‐3 

‐ >18"  >1  Heavy  SW‐4/RR‐4/P‐4 
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Figure 2.   Oyster Types 
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Mapping Procedure: 
 
Mapping required a two-person team: the boat captain and the person mapping. The team began at the 
mouth and progressed slowly upstream while mapping the starboard (right) bank, including any inlets and 

canals. Permanent markers were used to draw all habitats on 
the laminated maps: Points were used for pilings; polygons 
were used for reefs and areas of scattered shell or clumps; 
and lines were used for seawalls and riprap. The 
corresponding habitat code was also recorded for each. For 
example, SW-1 with a solid line denotes a continuous band 
sparse oysters occurring in a single layer and equal to or less 
than 6 inches in height.  After reaching the farthest point 
upstream that contained oyster habitat, the team recorded 
coordinates of the upstream oyster extent and turned around 
and followed the same procedures for the opposite bank 
back down to the mouth. The drawback to this method was 

that it required “duplicate effort” since the data had to be manually transferred to aerials in ArcMap. An 
example of a map with the initial creek data drawn in ArcMap and codes is shown in Figure 3. 
 

Figure 3. Phillippi Creek Initial Oyster Data 
 

 

Photo by Rene Janneman 
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Mapping Results 
 
The population distributions for each oyster type and total acres in each creek are contained in Table 3.  
Figures 4 and 5 graphically depict the total acreage in the creeks.  
 

Table 3. Creek Oyster Population Distributions and Total Acreage 

 
Figure 4. Sarasota County Creek Oyster Acreage – North to South 

 

 
 
 

0.0 2.0 4.0 6.0 8.0 10.0 12.0

Whitaker Bayou
Hudson Bayou
Phillippi Creek
Matheny Creek
Clower Creek

Elligraw Bayou
Catfish Creek
North Creek
South Creek

Shakett Creek
Curry Creek

Hatchett Creek
Alligator Creek

Woodmere Creek
Forked Creek

Gottfried Creek
Ainger Creek

Sarasota County Creeks ‐ Total Acres
North to South

Creek  Reef   Seawall  Rip/Rap 
Mangrove 
Apron 

Mangrove 
Root  Piling  Clumps  Shell 

Total 
Acres 

Whitaker Bayou  0.000  0.243  0.019  0.000  0.000  0.000  0.036  0.038  0.337 

Hudson Bayou  0.294  0.151  0.000  0.000  0.033  0.001  0.153  0.089  0.721 

Phillippi Creek  3.439  0.151  0.000  0.506  0.034  0.000  1.759  0.765  6.654 

Matheny Creek  0.000  0.015  0.002  0.000  0.000  0.000  0.010  0.000  0.028 

Clower Creek  0.000  0.000  0.000  0.000  0.036  0.000  0.015  0.010  0.061 

Elligraw Bayou  0.000  0.180  0.000  0.000  0.002  0.001  0.019  0.000  0.202 

Catfish Creek  0.255  0.000  0.000  0.000  0.014  0.000  0.155  0.000  0.423 

North Creek  0.097  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.097 

South Creek  0.531  0.036  0.334  0.735  0.171  0.001  0.866  0.045  2.720 

Shakett Creek  7.995  0.114  0.470  0.024  0.027  0.008  1.883  0.516  11.038 

  Salt Creek*  0.000  0.004  0.006  0.000  0.000  0.000  0.134  0.003  0.147 

Curry Creek  2.738  0.000  0.000  0.109  0.059  0.001  0.523  0.555  3.985 

Hatchett Creek  0.067  0.070  0.003  0.000  0.001  0.001  0.060  0.047  0.250 

Alligator Creek  1.096  0.003  0.000  0.842  0.019  0.004  0.596  0.179  2.740 

Woodmere Creek  0.068  0.000  0.000  0.000  0.043  0.000  0.165  0.087  0.363 

Forked Creek  0.298  0.347  0.004  0.021  0.068  0.001  0.252  0.294  1.286 

Gottfried Creek  3.025  0.465  0.189  0.736  0.078  0.000  0.349  0.145  4.988 

Ainger Creek  1.721  0.477  0.245  0.075  0.040  0.005  0.249  0.017  2.829 

*Flows to Shakett Creek 
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Figure 5. Sarasota County Creek Oyster Acreage – Lowest to Highest 
 
 

 
 
PHASE II – BAY MAPPING 
 
The project became an iterative process that evolved over time as new parameters were considered and 
technological advancements became available to county staff. After completing creek mapping, a 
Toughbook rugged laptop computer was acquired in 2010 for field use.  The original drawing method was 
replaced by GIS methodology to map the bays and complete the project. Aerial maps of county bays were 
uploaded to the tablet computer, which allowed the mapper to draw the habitats directly into ArcMap on 
the computer’s touch screen using either a stylus or a mouse. This eliminated the effort and cost of 
creating and laminating numerous shoreline aerial maps and the “duplicate effort” of re-drawing the data 
into ArcMap. For bay mapping, two habitat characterization codes were added to denote oyster habitat on 
floating docks and pilings, which were not prevalent in the creeks (Table 4). 

 
Table 4.  Revised Habitat Characterization Codes 

 
Habitat Characterization Codes  Habitat Characterization Codes 

Habitat  Code  Habitat  Code 

Shell  S  Mangrove Apron  MA 

Scattered Shell  SS  Mangrove Root Oysters  MRO 

Oyster Clumps  C  Seawall  SW 

Scattered Oyster Clumps  SC  Rip Rap  RR 

Oyster Reef  R  Pilings  P 

Oyster Clumps/Reef  CR  Floating Docks  D 
 
Although the original intent was to determine the location of oyster habitat only, it was later decided that 
documenting oyster condition could be beneficial. Staff developed a coding system to represent the health 
of the oysters: Code 0 = mostly dead oysters; Code 1 = fairly even distribution of live and dead oysters 
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and Code 2 = mostly live oysters. These were rapid visual assessments only. No in situ assessments using 
quadrats to collect and count the oysters and calculate percent live and dead were conducted.  
    
Mapping Timetable 
 
The process used for scheduling the bays was the same 
as the one used for the creeks. However, because of the 
expansive shorelines and numerous inlets, canals, 
seawalls, piers, and docks, two to three days of mapping 
were needed for each of the nine bays. Again, the bays 
could only be mapped during the fall and winter months 
during periods of daytime negative low tides. Mapping 
began in January 2011, and the nine bays were mapped 
over seventeen days through the winter of 2011 and fall 
and winter of 2012.   
 
Materials and Methods 
 
A brief description of materials and methods is provided in this section. The Methods Manual for Field 
Mapping of Oysters (Appendix C) contains more detailed information. 
 
Materials included a Toughbook rugged laptop computer loaded with aerial maps of all of the bays, a 
laptop lap tray, mouse, and field logs. A power adapter was also needed to connect the laptop to the boat 
battery when the laptop battery ran low.   
 
Mapping Procedure 
 
Bay mapping also required a two-person team. The boat captain followed the same procedure as that for 
creeks by navigating closely along mainland and island shorelines, inlets, canals, boat basins, etc.  The 
tablet was set up for editing the aerial maps directly onto the touch screen using three feature classes: 
polygons for reefs, areas of scattered shell, and areas of clumps; lines for seawalls, riprap, mangrove root 
oysters, and mangrove aprons; and points for pilings. The original plan was to alternate staff and/or use 
volunteers for the bay mapping. Since characterization could be somewhat subjective, staff decided that 
one person would do all of the mapping to maintain consistency in the data.    
 
As with creek mapping, staff made several improvements to the process. The team quickly determined 
that drawing with the stylus was very difficult under choppy conditions; therefore, drawing with the 
mouse became the standard method. The keyboard was then used to type attributes such as the date, name 
of bay, habitat classification codes, and condition codes for each feature into the attribute table. The team 
also soon realized that using a single point for each piling became very time consuming because long 
docks and piers had many pilings, and recording the same data for each piling was not only redundant, but 
took a long time. The mapping method was changed to drawing a line down the center of the dock or pier 
and recording the data and number of pilings sharing the same attributes in the table. It was important to 
save the data often and keep an eye on the battery life so data would not be lost when switching over from 
the laptop to the boat battery. 
 
As stated previously the major benefits of the new method were the significant savings in staff time and 
costs associated with creating and laminating shoreline aerial maps and re-drawing the data into ArcMap. 
Another benefit was the ability to use the Global Positioning System (GPS) in the computer for “real-
time” tracking of the vessel, which allowed staff to see their location at all times. The only drawback to 
the new method was that the glare created by bright sunlight on the screen made it very difficult to see the 

Boat Captain Jon Perry and GIS Analyst Jim Grimes 
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aerials; so, it was necessary to keep the computer screen shaded as much as possible. Mapping was much 
easier during cloudy or completely overcast days. 
 
PHASE III – GIS ANALYSIS AND DATA MANAGEMENT 
 
For the final phase, a County GIS Analyst joined the team to analyze, interpret, and standardize the data 
for county-wide comparability and to help further refine the methods so they could be applied universally.  
 
Before analysis began, it was necessary to “clean up” the dataset. The team did not have creek maps 
available during bay mapping to tell where the creek mapping left off and bay mapping began. Therefore, 
overlaps of creek and bay data at the mouths of the creeks had to be eliminated to avoid counting those 
areas twice. Accidental mouse clicks that created points or small line segments with no data were 
eliminated. Since coding for pilings had been added after creek mapping, 200 creek points were examined 
to identify piling points. Those points were then revisited; piling data were segregated and coded 
accordingly; and condition fields were added.  
 
The first classification system (Table 2) was reorganized for better representation of the data (Table 5). 
 

Table 5. Revised Classification System 
 
 
 
 
 
 
 
 
 
 
 
 
 
Eight types and two subtypes of oyster assemblages were identified during the mapping process: 1) 
Types: Reef, Mangrove Apron, Mangrove Root, Seawall, Riprap, Piling, Clumps, and Shell; 2) Subtypes: 
Scattered shell and Scattered Clumps. The use of the term habitat was appropriately changed to denote 
where the oysters were living and growing: Seawall, Riprap, Mangroves, Pilings, and Substrate. The four 
terms to denote oyster abundance (thickness) were also changed to Light, Medium, Heavy, and Very 
Heavy, which correspond with the thickness values displayed in Table 6 later in the report. For example: 
root oysters grow in mangrove habitat, and the growth can be either light, medium, heavy, or very heavy; 
reef oysters, shell, and clumps occur in substrate; and clumps of oysters grow on seawalls, riprap, and 
pilings in either continuous or scattered formations. For those three, the abundance terms describe the 
thickness of the layers protruding horizontally out from the habitat. 
 
During mapping, it was often impossible to draw contiguous lines for identical oyster types because the 
mapper had to stop drawing when panning to the next aerial view. This resulted in numerous line features 
with the same attributes. Adjoining lines having identical attributes were merged together; thereby, 
consolidating the data and reducing the number of features to work with. This provided a more 
continuous representation of what was there. 
 
A new objective was added to develop a method to quantify the oyster types without having actual in situ 
measurements. To accomplish this, a final polygon layer was needed to estimate acreages for each oyster 

Oyster Type  Habitat  Abundance 

Reef  Seawall  Light 

Apron  Riprap  Medium 

Root  Mangrove  Heavy 

Clumps  Pilings  Very Heavy 

   Scattered Clumps  Floating Docks   

Shell  Substrate    

    Scattered Shell     
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type. Polygons had already been created for reefs, shells, and clumps.  A buffering system developed by 
the GIS Analyst was used to create polygons of specified widths around the lines and points for the other 
oyster types. It transformed the vertical areas of seawall, riprap, and mangrove root oysters and the 
horizontal areas of the mangrove apron oysters into polygons that produced a visual display of those types 
on the aerial. In other words, lines and points were converted into a polygon feature class which presents 
a better visual display of the data on an aerial map.  This allows for a rough estimate of oyster coverage 
(acreage) across habitat type.  Volume can also be calculated for those oyster types that were assigned a 
thickness value (Table 6).  First, numeric values based on field observations during mapping were 
assigned to the original height and layer values (Table 2) for seawall, riprap, and piling oysters. These 
values were stored in the attribute table. The lines were then buffered on each side by ½ of the height 
(buffer distance) to produce a polygon width equal to the original height (Table 6). For example, the line 
for SW-1 oysters having a total band height of 6” has a buffer distance of 3” on each side for a total 
polygon height of 6”. Average values for the mangrove root oyster heights and mangrove apron widths 
were also assigned, and those lines were also buffered on each side by the buffer distance.  The attribute 
table was set up to automatically calculate the area of the polygons using the assigned values. 
 

Table 6. Values for Height, Thickness, and Buffer Distance 
 
 

TYPE  HT (IN)  HT (FT)  THICKNESS (IN)  THICKNESS (FT)  BUFFER DIST (IN)  BUFFER DIST (FT) 

SW/RR‐1  6  0.5  2  0.17  3  0.25 

SW/RR‐2  12  1.0  6  0.50  6  0.50 

SW/RR‐3  18  1.5  9  0.75  9  0.75 

SW/RR‐4  24  2.0  12  1.00  12  1.00 

P‐1  6  0.5  4  .33  3  0.25 

P‐2  12  1.0  8  .75  6  0.50 

P‐3  18  1.5  12  1.00  9  0.75 

P‐4  24  2.0  16  1.33  12  1.00 

MRO  18  1.5  N/A  N/A  9  0.75 

MA  72  6.0  N/A  N/A  36  3.0 

 
 
The piling points were treated differently. As stated previously, piling oysters were first drawn as points 
using the same data codes as seawall and riprap oysters.  To save time, the mapping method was changed 
to drawing a line down the center of the dock or pier and recording the number of pilings with the same 
attributes in the number field of the attribute table.  The lines were converted back into points by running 
a python script to distribute the piling points evenly along the length of the dock line. To buffer the point 
and calculate the oyster area, the piling had to be removed from the equation. It was determined that the 
average dimensions of pilings in the area were: Circumference – 28”; diameter – 8.91”; and radius – 
4.46”. From these dimensions, the area of the piling was calculated as 62.46 square inches. For visual 
purposes, the piling point was buffered by the piling radius to create a polygon of the footprint of the 
piling. The piling polygon was then buffered using the thickness and buffer distance values. The piling 
polygon was then removed which created a polygon that resembled a donut. Figure 6 displays the visual 
representations of the buffered pilings on the aerial.  
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Figure 6. Buffered Pilings 
 

 
 

Figure 7 displays the visual representations of polygons created through buffering of Mangrove Aprons,  
Mangrove Root Oysters, Clumps and Shell on the aerial. 
 

Figure 7.  
 

 
 



 

June 1, 2016    13 

Thickness values represent the distance the layers protrude from the habitat. These values can be used to 
estimate the volume of the oysters.  During mapping, the thickness of the piling oyster layers was 
observed to be slightly greater than that of seawall and riprap oysters; therefore, those values were 
adjusted accordingly. 
 
A minor issue arose regarding the overlapping of some of the buffered areas on the aerials.  For example, 
the mangrove root oyster buffers may overlap and visually hide a portion of a mangrove apron or an area 
of clumps or shells because of their close proximity. A hierarchy based on position was developed to 
determine which layer type would be on top and show on the aerial. The hierarchy from top to bottom 
was: seawall, riprap, reef, mangrove apron, mangrove root oysters, clumps, and shell. This is only for 
visual representation on the aerial and does not affect the data or calculations. 
 
 Since all data was converted to a polygon feature class, graphical representation of the data differs from 
how it was originally displayed. The initial data is shown in the map of the mouth of Phillippi Creek in 
Figure 2.  For comparison, Figure 8 displays the new polygon layer in a map of the same area of 
Phillippi Creek. As usual in ArcMap, clicking on a polygon using the identify tool will bring up a table 
with all of its geographic features. Geographic Features include: FID, Location, Oyster Type, Habitat 
Type, Condition (where recorded), Band Height and Thickness (seawall, riprap, and pilings), Buffer 
Distance (seawalls, riprap, pilings, mangrove aprons, and mangrove root oysters), Date Collected, 
Waterbody Name, and Area in acres.  
 

Figure 8 
Phillippi Creek Final Oyster Data 
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Mapping Results 
 
The population distributions for each oyster type and total acres in each bay are contained in Table 7.  
Figures 9 and 10 graphically depict the total acreage in the nine bays.  
 

Table 7. Bay Oyster Population Distributions and Total Acreage 
 

Bays  Reef  Seawall  Rip/Rap 
Mangrove 
Apron 

Mangrove 
Root  Piling  Clumps  Shell  Total Acres 

Sarasota Bay  3.237  2.833  0.328  0.000  0.294  0.148  0.236  0.135  7.211 

   Bayou Louise*  0.000  0.058  0.000  0.000  0.006  0.000  0.016  0.000  0.081 

Roberts Bay Sarasota  3.891  1.442  0.085  0.145  0.634  0.015  0.243  0.225  6.680 

   Grand Canal**  0.020  2.170  0.037  0.000  0.022  0.003  0.002  0.000  2.254 

   Hanson Bayou***  0.000  0.099  0.001  0.000  0.047  0.002  0.000  0.000  0.149 

   Nettie Bayou***  0.038  0.046  0.000  0.000  0.038  0.009  0.017  0.000  0.147 

Little Sarasota Bay  13.039  1.326  0.098  0.869  0.758  0.061  1.076  0.151  17.377 

Dryman Bay  1.045  0.029  0.005  1.349  0.098  0.007  0.016  0.006  2.554 

Blackburn Bay  0.614  0.472  0.180  0.030  0.269  0.121  0.398  0.028  2.112 

Lyons Bay  2.397  0.258  0.001  0.020  0.132  0.038  0.000  0.000  2.848 

Dona Bay  0.539  0.111  0.029  0.054  0.049  0.026  0.542  0.000  1.351 

Roberts Bay Venice  0.555  0.381  0.097  0.000  0.120  0.042  0.285  0.012  1.492 

Lemon Bay  4.787  0.780  0.160  0.459  1.004  0.029  0.394  0.121  7.732 

   Red Lake****  0.027  0.005  0.001  0.000  0.170  0.000  0.007  0.007  0.217 

* Small bayou tidally influenced by Sarasota Bay 
**Extensive canal system flowing to Roberts Bay Sarasota 
***Bayous tidally influenced by Roberts Bay Sarasota 
****40 acre lake connected to north Lemon Bay 

 
 

Figure 9. Sarasota County Bay Oyster Acreage – North to South 
 

 
 
 

0.0 5.0 10.0 15.0 20.0

Sarasota Bay

Roberts Bay Sarasota

Little Sarasota Bay

Dryman Bay

Blackburn Bay

Lyons Bay

Dona Bay

Roberts Bay Venice

Lemon Bay

Sarasota County Bays ‐Total Acres
North to South



 

June 11, 2016 

 

 
OBSERV
 
Where bo
other surf
docks, an
those alter
  
  

 O
co
as

 
 

 O
ov
V
w
in
V
ob
po
an
ab
an
1)
se
re

Figu

VATIONS AN

ottom substra
faces such as

nd pilings. Ho
rnative surfac

 
 

Oysters have 
oncrete seawa
s a distinct de

Oysters appea
ver riprap. 

Virginia Instit
which indicate
n the lower 

Virginian-Pilo
bserved in S
opulations w
nd were eithe
bsent from rip
nd docks with
) The crevic
ettlement; 2) 
eceive an ade

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

ure 10. Saraso

ND DISCUSS

te does not a
s red mangro
owever, the te
ces. 

 
recruited pro
alls, piers, an
elineator of th

ar to favor 
Contrary to 
tute of Marin
es that oyster

Chesapeake
t 2006), th

Sarasota Coun
ere more den
er very spars
prap revetmen
h healthy oys
ces allow pr
To escape pr
equate food 

ota County Ba

SION 

adequately su
ove prop roo
eam observed

ofusely on ve
d pilings and 

he intertidal zo

concrete sea
the results 

ne Research 
rs thrive on r
e Bay area. 
he opposite 
nty waters. O
nse along sea
se, dead, or t
nts, even whe
sters (spat sou
edators to h
redation, the l
supply, and 

Sarasota Cou
Lowe

ay Oyster Ac

 

upport healthy
ots, vertical s
d varying deg

ertical 
serve 

one. 

awalls 
of a 
study 
riprap 

(The 
was 

Oyster 
awalls 
totally 
ere riprap sho
urce). Severa

hide among t
larvae settle s
prolonged ex

unty Bays ‐Tot
est to Highests

creage – Lowe

y oyster popu
seawalls and 
grees of recru

orelines were 
al theories we
the rocks an
so far down i
xposure at lo

tal Acres
s

est to Highest

ulations, oyst
d bulkheads, 
uitment and 

adjacent to or
ere offered to
nd consume 
into the crevi
ow tide could

t 

 

ter larvae sett
riprap revetm
persistence a

r between sea
o explain the 

the larvae b
ices that they
d deprive the

15 

tle on 
ments, 
among 

awalls 
trend: 
before 

y can’t 
em of 



 

June 11, 2016 

ad
th
la
ea
 

 C
ba
ve
pa
co
ca
pr
ou
ox
lo
co
th

 
 O

an
se
lo
he
th
ge
It
di
ti
as
co
su
L
co
oy
ra

 
 O

at
th

P

dequate nutrie
he settling lar
ayers and larg
asily access a

Conversely, a
arnacles were
ery sparse or,
aucity or abs
ompete for sp
ase compose
redators;  3) T
ut at low tid
xygen from b
onger at low 
ompetition) o
herefore, the l

Oysters were 
nd bulkhead
eawalls totall
ocated betwe
ealthy oyster
hat the surface
et a good “gr
t was also th
isplaced or d
des since me
s concrete 
onducive to la
upported by a

Lagoon, an est
ompared the e
yster settleme
ates decreased

Oysters were 

ttachment. In
he substratum

Photo courtesy of 

ents and oxyg
vae are not af
ge clusters pr
and eat the juv

acorn barnacl
e usually loca
, more often, 
ence of oyste
pace and food
d of six soli
The wall plate

de, especially 
both the air 
tide. 4) The

or indirectly d
larvae should 

not present o
s. Similarly 
ly devoid of 
een concret
rs (spat sourc
e is too smoo
rip” for perm
ought that th

detached by st
tal lacks a po
that appear

arval attachm
a study condu
tuary on the 
effects of sed
ent rates are h
d oyster recru

not present 

n addition, sen
m as they craw

allarounddocks.c

gen; 3) Since 
fforded the pr
rovide; and 4
venile and adu

les were ver
ated in the hig
dead. The pr

ers: 1) Barna
d (Boudreaux
id wall plate
es, when clos
when expos

and underwa
e presence o
decreases bot
avoid settling

on metal sea
to riprap, m
oysters wou

e seawalls 
ce). One theo
th for the larv

manent attachm
he larvae cou
trong current
orous surface
rs to be 

ment. This theo
ucted in Mos
east coast of 

diment and flo
higher in still

uitment. 

on pile wrap

nsory regions
wl around sear

com 

the oysters o
rotection from

4) The rocks p
ult oysters.  

ry common 
gh intertidal z
revalence of b
acles and oyst
x et al. 2009)
es which may
sed, retain mo
sed to sunligh
ater (Cowles 
of barnacles e
th the growth
g in locations

awalls 
metal 

uld be 
with 

ory is 
vae to 
ment. 

uld be 
ts and 
 such 
more 
ory is 
squito 
f Florida, USA
ow rate on oy
l water and bo

p, a black hi
around 
animals 
worms (
that bore
wooden 
those for
surface i
good “g
thought 
detached
material
that app

s on the foot 
rching for a su

Photo

on the riprap w
m predators a
provide a pla

on riprap. W
zone above th
barnacles offe
ters, as sessil
); 2) Barnacle
y offer the b
oisture which 
ht (Rainbow 
2005), which
either directl

h rate and sur
s near barnacl

A (Boudreaux
yster and barn
oth suspende

igh density p
the bases o
such as ship

(saltwater cla
e into and de
ships and pil
r metal seaw
is too smooth

grip” for perm
that the la

d by strong 
lacks a por

pears to be
of the larvae
uitable settlin

o courtesy of www

were small an
and strong cur
atform for bir

Where both 
he oysters, an
ers additional
le and filter f
es are crustac
barnacle mor
keeps the ba
n.d.); 4) Bar

h could allow
ly (interferen
rvival of Cra
les (Boudreau

x et al.2009).
nacle settleme
d sediments a

polyethylene 
of pilings to
p worms (Ter
ams) are “ter
estroy submer
lings. The sam

walls could als
h for the oys
manent attach
arvae could 

currents an
rous surface, 
e more con
e allow them 
ng place (Car

w.gldocks.com 

nd in a single 
rrents that mu
rds and wildl

were presen
nd the oysters
l theories abo
feeding organ
ceans encased
re protection 
arnacle from d
rnacles can o
w them to su
nce or exploi
assostrea virg
ux et al. 2009

. The study, w
ent, conclude
and increased

material wra
o obstruct b
redo navalis).
rmites of the
rged wood su
me assumptio
so apply here
ster larvae to 
hment. It was

be displace
nd tides sinc

such as con
nducive to 

to “taste” an
efoot 2010). U

16 

layer, 
ultiple 
life to 

nt, the 
s were 
out the 
nisms, 
d in a 
from 

drying 
obtain 
urvive 
itative 

ginica; 
). 

which 
ed that 
d flow 

apped 
boring 
. Ship 
e sea” 
uch as 
ons as 
e: The 

get a 
s also 
ed or 
ce the 
ncrete, 
larval 

nd test 
Using 



 

June 11, 2016 

ph
pr
fi

 
 U

w
ba
T
w
fa
ca
ov
of

 
CHALLE
 
There wer
 

1. C
 

A
sh
W
w
th

 
2. S

 
S
pe
w
tim
w
co

 
3. D

 
E
de
ac
w
co
S

 
4. A

 
S
di
im
tim
ba

hysiochemica
roperties (me
ind more desi

Unlike oysters
wrap. As prev

arnacles appe
They do not av
wooden boat h
act, their hard
an settle at in
ver C. virgini
f barnacles ov

ENGES 

re a few chall

Creating and la

A significant 
horelines of 

Without know
would be foun
he bay mappin

cheduling ma

cheduling wa
er month duri

when staff wa
me periods. I

winter when 
onducted “in-

Developing a m

Even though 
etermined tha
ctual measure

would be a cha
overage was 
ection.  

Adapting to ch

ince the proje
idn’t quite 
mprovements 
me to the pro
ack and add t

al “cues” (US
ntioned abov
rable substrat

s, acorn barn
viously discu
eared to thrive
void smooth s
hulls. They a
d shells and s
ncreased flow
ica larvae; thu
ver the oyster

lenges identif

aminating cre

amount of st
the seventee
ing the exact 

nd upstream a
ng eliminated

apping days.  

as a challenge
ing a few mo
s unavailable
Inclement we
fronts brough
-house”, coor

method to qua

quantifying 
at finding a w
ements, staff 
allenge for th
developed a

hanges in the p

ect was an ite
work, add 
on the prove

oject, modific
the new param

SACE), the la
ve), and the ch
ta. 

acles were c
ussed, oysters
e. Barnacles a
surfaces, as d

are also able t
shape better r

w due to boat
us, continuou
r (Boudreaux 

fied during the

eek shoreline 

taff time wa
n creeks. In 
upstream lim

and create sh
d this challeng

e because ear
nths out of th

e. So, there w
eather was al
ht cold temp
dinating staff

antify areal ex

oyster habita
way to estima
f recognized t
he GIS analys
as explained 

project 

erative proces
new parame
en methods. T
cations to the 
meters to the a

arvae may be
hemical make

ommon on b
s were totally
appear to be a

demonstrated b
to withstand 
resist wave a
t wakes or st
s boat traffic
et al. 2009). 

e oyster mapp

aerial maps.

s spent creat
addition, lam

mit of tidal inf
horeline maps
ge. 

rly morning n
he year. Many

was a limited 
lso a factor, 
peratures and
f time on the o

xtent. 

at was not a
ate coverage u
that developi

st. A buffering
in the Phase

ss, staff was 
eters from f
This was ofte
tablet editing

areas already 

e repelled by
e-up of the ma

both metal se
y absent from
able to settle 
by their affin
stronger curr

action (Rainb
torms which 
during settlem

ping project:

ting and lam
minating sup
fluence, staff 
s accordingly

negative low 
y of the best l
window of o
since the ava

d rough seas
optimal dates

an initial ob
using GIS cou
ing a way to
g system to p
e III GIS An

able to identi
field observa
en challengin
g tools were n
mapped, whi

y a combinati
aterial causin

eawalls and b
m those sub
on a wider v

nity to submer
rents, tides, a

bow n.d.). Als
gives them a
ment periods 

minating the a
pplies were a
had to estima
. Using the ta

tides occurre
low tides occu

opportunity to
ailable month
s. Also, sinc
s was sometim

bjective of th
uld be useful
 quantify the

provide a reas
nalysis and D

ify and elimin
ations, and 
ng because it 
necessary, an
ich created da

ion of the ph
ng them move

bulkheads and
strata while 

variety of subs
rged fiberglas
and boat wak
so, barnacle l
a competitive
favors recrui

aerial maps o
an additional
ate how far o
ablet comput

ed only two w
urred on wee

o map during 
hs were durin
e the project

mes difficult.

he project, it
l. In the absen
e different ha
sonable estim
Data Manage

nate processe
modify or 
often added 

nd staff couldn
ata gaps.  

17 

hysical 
e on to 

d pile 
acorn 
strata. 
ss and 

kes. In 
larvae 

e edge 
itment 

of the 
 cost. 
ysters 
ter for 

weeks 
kends 
those 

ng the 
t was 

t was 
nce of 
abitats 

mate of 
ement 

es that 
make 
more 

n’t go 



 

June 1, 2016    18 

LESSONS LEARNED 
 
Staff found that it would have benefited the project to invite the GIS analyst to participate from the 
beginning. The GIS analyst would have been able to make recommendations regarding mapping 
procedures that would make data analysis and interpretation easier to represent in GIS.  
 
The latest technology should be investigated and used in the mapping process from the beginning also. 
The project would have not only been easier and less time-consuming, but the data would be more 
consistent between creeks and bays if the tablet computer had been available from the beginning. 
 
Since the creeks were mapped first (drawn on aerial maps), the data were not available in the tablet 
computer when the bays were mapped. Those feature classes should have been included on the bay aerials 
to show exactly where creek mapping stopped. This would have eliminated data redundancy, since bay 
features sometimes overlapped the creek features at the mouths of the creeks. Those data had to be 
identified and removed during analysis. 
 
Initially, staff thought that volunteers could be used to help with the mapping once the methods and 
procedures were fine tuned. Even though specific parameters were well defined, staff soon realized that 
some subjectivity could be involved. It was decided that the actual drawing should be done by one person 
to ensure more consistent data collection and to eliminate the risk of variations resulting from the 
potentially diverse interpretations of the parameters.  
 
CONCLUSION 
 
The goal of the project and all objectives were achieved: 1) Locate and characterize the different types of 
oyster assemblages; 2) Create detailed baseline maps; 3) Develop “on-the-ground” rapid mapping 
techniques to complete the mapping process within a reasonable time frame; 4) Develop a Methods and 
Procedures Manual to allow duplication of efforts in other areas (Appendix C); 5) Identify upstream 
extent of oyster populations in coastal creeks; 6) Interpret the data using GIS methodology; and 7) 
Analyze the data to identify potential habitat restoration sites. 
 
Because of the many valuable attributes and ecosystem services oysters provide, it is important to have a 
current comprehensive habitat data set. The maps provide a good baseline dataset of the locations and 
types of oyster habitat in Sarasota County creeks and bays. The maps can be compared with future 
assessments to determine habitat loss or gain throughout the county. They can also be used to compare 
with future trends as watersheds undergo alterations through development, installation of stormwater Best 
Management Practices (BMPs) and Low Impact Development (LID) components, restoration efforts, and 
catastrophic events such as hurricanes and floods. They will also be useful to determine the impacts of sea 
level rise associated with climate change.  
 
An important advantage of the project is that the methods developed may be used to map oyster habitat all 
over the world. Those desiring to map oyster habitat may be able to further improve upon the methods, 
data collection, and data analysis. The project was also highly cost-effective since it was conducted “in-
house” with minimal staff time and was able to be completed in just a few years  
 
The major drawback with using rapid mapping methods is that time cannot be spent delineating and 
collecting in situ measurements to quantify areal coverage or collect accurate data regarding oyster health 
and spat recruitment. However, since the maps may be used to help locate potential enhancement and/or 
restoration sites, time can be spent at selected sites to collect more detailed data such as size, percent live, 
percent dead, number of spat, etc. Additional data can also be collected to determine the suitability of the 
site for successful restoration or enhancement. 
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Figure 3. Sarasota County Bays 
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Appendix B 
 

Sarasota County Coastal Creeks 
       And Basins 
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Figure 4. Sarasota County Coastal Creeks and Basins 
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INTRODUCTION 
 
Oyster reefs are vital structural components of estuarine and bay ecosystems. Not only 
are they important commercial and recreational resources, they provide essential habitat 
and cover for numerous aquatic organisms; the larvae, spat, and adult oysters are an 
important food source for fish, birds, and other aquatic organisms; they play a crucial role 
in water quality improvement through their capacity to filter 30 to 60 gallons of water per 
oyster, per day; and, as a result of their sessile nature and adaptation to a wide salinity 
range, they function as key bioindicators of the relative health of aquatic ecosystems in 
bays, estuaries, and the tidal extent of coastal creeks. Because of these valuable attributes, 
it is important to have a current data set of oyster habitat locations throughout the county. 
These data will serve as a baseline to compare with future trends as watersheds are 
altered through development or restoration processes. They may also aid in the 
identification of potential restoration sites. 
  
In recent years, projects have been conducted by the Sarasota Bay Estuary Program, 
Charlotte Harbor National Estuary Program, Sea Grant, and Sarasota County to develop 
historical and current maps depicting the location and extent of oyster habitat in county 
bays.  Until now, there has been a limited effort to map oysters in the county coastal 
creeks. In Phase I of a county-wide oyster mapping effort during late 2008 through early 
spring 2009, Sarasota County Water Quality Planning staff developed methods and 
effectively mapped oyster habitat in 17 county coastal creeks: Whitaker Bayou, Hudson 
Bayou, Phillippi Creek, Matheny Creek, Elligraw Bayou, Clower Creek, Catfish Creek, 
North Creek, South Creek, Shakett Creek, Curry Creek, Hatchett Creek, Forked Creek, 
Gottfried Creek, and Ainger Creek. Phase II will entail recruiting volunteers to help map 
oyster habitat in all county bays. 
 
This manual describes protocols and methods for mapping oyster habitats in county 
creeks, estuaries, and bays. These methods were based on Florida Wildlife Commission 
protocols used in Tampa Bay oyster habitat mapping efforts. 
 
OBJECTIVES 
 
The goals and objectives of the mapping project are: 
 

• Develop current, detailed baseline maps of oyster habitat in Sarasota County bays, 
estuaries, and coastal creeks including even the most seemingly insignificant 
oyster habitat features (ex. Single clumps).  

• Identify upstream extent of oyster habitat in coastal creeks. 
• Analyze the data to identify potential habitat restoration sites. 
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GENERAL CONSIDERATIONS 
 
A two-member team is ideal for the field assessment, since one can operate the vessel and 
the other can record the various oyster habitats on the maps. They can trade-off duties, if 
desired.  
 
Team members must be able to operate a vehicle and tow a boat and trailer. They must be 
proficient in operating a vessel in open and very shallow water and in turning the vessel 
around in tight spaces such as shallow, narrow canals. The vessel should be a shallow-
draft motorboat, such as a Jon Boat, large enough to safely traverse open water and the 
ICW, with a Bimini top for protection from the sun and inclement weather. The team 
members should also have a working knowledge of tides, currents, vessel traffic, and 
local regulations such as Manatee Zones. 
 
PREPARATION 
 
A.  Schedule 
 
Mapping must be scheduled at low tide in order for the oyster habitat to be accurately 
mapped. Consult tide prediction tables for Sarasota Bay, Venice Inlet, and Lemon Bay 
for the appropriate creeks. (Table 1) Two exceptions are Catfish and North Creeks which 
must be approached through a shallow, oyster-filled, mangrove tunnel that divides the 
lower creeks from Little Sarasota Bay.  It can only be transited during very high tide and 
it may be necessary to wade on oysters.  Time on-site must be kept as brief as possible to 
prevent being stranded by a falling tide. For some creeks, 2 or more can be mapped in 1 
day, with plenty of time allowed for transit. Those pairs or trios are Whitaker and Hudson 
Bayous; Matheny and Clower Creeks and Elligraw Bayou; Catfish and North Creeks; 
Alligator and Hatchett Creeks; and Forked and Woodmere Creeks. Phillippi Creek, South 
Creek, Curry Creek, Gottfried Creek and Ainger Creek all take 1 full day each.  Shakett 
Creek is the only creek that requires 2 full days.  
 
Table 1.  Tide Prediction Table for Each Creek 
 

Creek Tide Prediction Table   Creek Tide Prediction Table 
Whitaker Bayou Sarasota Bay  Shakett Creek Venice Inlet 
Hudson Bayou Sarasota Bay  Curry Creek Venice Inlet 
Phillippi Creek Sarasota Bay  Hatchett Creek Venice Inlet 
Matheny Creek Sarasota Bay  Alligator Creek Lemon Bay 

Elligraw Bayou Sarasota Bay  
Woodmere 
Creek Lemon Bay 

Clower Creek Venice Inlet  Forked Creek Lemon Bay 
Catfish Creek Venice Inlet  Gottfried Creek Lemon Bay 
North Creek Venice Inlet  Ainger Creek Lemon Bay 
South Creek Venice Inlet       
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After the creeks are scheduled, send a copy of the schedule to Sarasota County Drainage 
Operations and Maintenance (DOM) to reserve the vessel and make sure there are no 
conflicts with the schedules of DOM staff.  
 
B.  Maps  
 
Aerial maps of each creek should be created in ArcMap using the 
GIS.AERIAL2006_COLOR_1FT, which provides a clearer image. They should be set up 
on legal sized paper and scaled to either 1:550 or 1:700. The first map should begin at the 
mouth of the creek and be labeled as such (ex. Phillippi Creek – Mouth). Subsequent 
maps should be labeled with the name of the creek and numbers 1,2,3, etc. As the maps 
progress upstream, a landmark (tree, boat, dock, etc.) at the upstream edge of the first 
map should be identified that will overlap and match up with the same landmark on the 
downstream edge of the next map. It should be marked with an X plus the number of the 
next map, so the person mapping will be able to line the subsequent maps up quickly and 
easily. Label the rest of the maps in this manner. When a side canal is reached, label 
those segments with letters of the alphabet. For example, if a side canal occurs on map 3, 
the canal segments should be labeled with the name of the creek and 3-A, 3-B, 3-C, etc. 
After each map is created, export and save it as a JPG. file so that it can be printed out on 
legal sized paper at a later date. 
 
To protect them and prevent damage from spray, rain, wind or any other unexpected 
conditions, laminate the maps in 10 mil plastic pouches. Two maps can be laminated 
back to back in one pouch. Alternate the maps so the person mapping does not have to 
turn the map over to see the next segment. This way, the landmarks described in the 
previous paragraph can easily be lined up from map to map. For example, in the first 
pouch laminate the creek-mouth map on the front and #2 map on the back; in the second 
pouch laminate the #1 map on the front and the #3 map on the back. Alternate the A, B, 
and C maps for the side canals in the same way. Continue in this manner until all of the 
maps have been laminated. Place them in a legal sized file folder for storage. 
 
C.  Field Sheet 
 
A field sheet should be prepared for each creek that includes the following information: 
Date, Time On, Time Off, Crew, Creek, Tide, Upstream Extent (Latitude/Longitude) 
Sediment characterization, and Habitat Characterization Codes and printed on waterproof 
paper.  (See Example)  The Habitat Characterization Codes were modeled after those 
used in a Tampa Bay oyster habitat mapping project and are in Table 2 
 
See Habitat Characterizations Section for detailed habitat descriptions. 
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Table 2. Habitat Characterization Codes 
 

Habitat Characterization Codes   Habitat Characterization Codes 
  

 
  

 
  

 
  

Habitat Code 
 

Habitat Code 
      

 
      

Shell S 
 

Oyster Clumps/Reef CR 
      

 
      

Scattered Shell SS 
 

Mangrove Apron MA 
      

    Oyster Clumps C 
 

Mangrove Root Oys. MRO 
      

 
  

 
  

Scattered Oys. Clumps SC 
 

Seawall SW  
      

 
  

  Oyster Reef R 
 

Rip Rap RR 
      

 
  

 
  

 
Since oysters were observed along seawalls and on riprap, it was necessary to develop 
characterization codes for those as well. (Table 3) Four codes that described the vertical 
size of the horizontal bands of oysters growing on seawalls and riprap were created. For 
example, the code SW-1 stands for “Light” growth meaning a single or multiple layer of 
oysters, 6” wide (tall) or less growing on a seawall. The growth can be a solid band or 
scattered along the wall. The code SW-2 stands for “Medium” growth or single or 
multiple layers of oysters 6” to 12” wide growing on a seawall. The code SW-3 stands for 
“Heavy” growth or multiple layers of oysters, 12” to 18” wide growing on a seawall. The 
code SW-4 stands for “Very Heavy” growth or multiple layers of oysters greater than 18” 
wide growing on a seawall.  The codes RR-1 through RR-4 would be used to describe 
oyster growth on riprap in the same manner. 
 

Table 3. Seawall/RipRap Classification Codes 
 

Seawall/RipRap Classification Codes 
    

Bands Code 
    
Light: ≤ 6”; 1-2 layers SW-1/RR-1 
    
Medium : > 6"≤ 12"; >1 layer thick SW-2/RR-2 
    
Heavy: > 12" ≤ 18"; >1 layer thick SW-3/RR-3 
    
Very Heavy:  >18"; >1 layer thick SW-4/RR-4 
  
Solid Line: Oysters are mostly solid along wall 
  
Broken line: Oysters are sporatic along wall        

 
 
 



 

5 
 

MOBILIZATION 
 
In the days prior to the scheduled creek trip, assemble the gear listed in Table 4.  Use the 
table as a checklist on the day of departure to avoid leaving anything behind.   
 

Table 4. Equipment Check-List 
 

Vessel 
Licenses and Registration 
Fuel and Oil 
Anchor(s) and Line 
Paddle 
Fire Extinguisher 
Personal Flotation Devices 
Throwable Float 
Whistle or Horn 
Visual Distress Signal 
Dewatering Device 
Dry Box 
Project 
Laminated Maps 
Field Log/Pens 
Permanent Markers - Fine Point Black 
Digital Camera/Batteries 
GPS 
Personal    
Cell Phone 
Sun Protection (cream, hat, glasses, 
etc.) 
Food and Beverages 
Rain Gear 
Binoculars 

 
A 2 crew minimum is required to conduct the assessment. In all cases, crew safety is of 
paramount importance.  County staff should refer to and follow the procedures outlined 
in Section 2: Safety Procedures in the “Sarasota County Water Quality Sampling, 
Analysis, and Reporting Procedures Manual.” Although the mapping work is conducted 
from within the vessel, it may be occasionally necessary for crew members to wade 
through survey area. Oyster shells are very sharp and infections from cuts are very 
serious and can even be life threatening. Heavy boots or shoes must be worn at all times 
while working in the water around oysters. If a crew member sustains a cut, first aid 
should be given immediately and medical attention should be sought as soon 
as\practicable.  The crew may at any time judge that local conditions present a threat or 
hazard to their personal safety and discontinue the work.  Examples of natural hazards 
include high wind, fog, or lightning; extreme waves or currents; and red tides.   
 
Depending upon the size of the creeks, the team should pick up the vessel be on the way 
to the boat ramp by 7:30 AM and be on-site in the first creek by about 9:00 AM. The 
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team should be out of the creek and at the boat ramp by 2:30 – 3:00 PM in order to have 
time to clean up the boat, return it to its storage facility, and return to the office. 
 
Under normal conditions, the boat ramps closest to a given creek are listed in Table 5. 
 

Table 5. Boat Ramp Access to Creeks 
 

BOAT RAMP ACCESS 
Creek Boat Ramp 

Whitaker Bayou Centennial Park 
Hudson Bayou Centennial Park 
Phillippi Creek Centennial Park 
Matheny Creek Turtle Beach 
Elligraw Bayou Turtle Beach 
Clower Creek Turtle Beach 
Catfish Creek Turtle Beach 
North Creek Turtle Beach 
South Creek Turtle Beach or Nokomis Beach 
Shakett Creek Higel Park 
Curry Creek Venice Marina Park 
Hatchett Creek Venice Marina Park 
Alligator Creek Manasota Beach Road 
Woodmere Creek Manasota Beach Road 
Forked Creek Manasota Beach Road 
Gottfried Creek Ainger Creek Park 
Ainger Creek Ainger Creek Park 

                
                Note: Ainger Creek Park is in Charlotte County and requires a launch fee. 
                                Take coins and dollar bills. 

 
STANDARD MAPPING METHODS 
 
Upon arriving at the site, complete the top part of the Field Sheet with the Date, Time On, 
Crew, Creek, and Tide. Begin mapping on the north side of the creek and proceed slowly 
upstream. Each oyster habitat should be recorded on the map with a black Sharpie, Fine 
or Extra-Fine Point Permanent Marker. When a side canal is reached, map it from the 
port (left) side going in and again from the port side after turning around and proceeding 
back to the main channel. The canals should be mapped one side at a time, because it is 
difficult to accurately map both sides at the same time even in narrow canals where the 
habitat is clearly visible on both sides.  The operator of the vessel should go slowly 
enough for the person mapping to be able to comfortably map the habitat. He/she may 
even help out by identifying habitat locations. Landmarks such as boat docks, houses, 
vegetation, bridges, and power lines can be used to orient the vessel location with the 
aerial map. Since the work is conducted at low tide, it may be difficult to access certain 



 

7 
 

areas as a result of heavy sedimentation or other barriers. Binoculars are very useful in 
allowing the crew to identify habitats from a distance. 
 
Proceed upstream until no oyster habitat is observed. Record the Lat./Long. of the 
upstream extent on the map. Proceed upstream past that point for an additional one or two 
tenths of a kilometer to make sure that no additional oyster habitat is found. After the 
creek is mapped, complete the field sheet with Time Off, Sediment Types, Upstream 
Extent, and record any unusual observations or conditions under the Comments Section. 
 
HABITAT CHARACTERIZATIONS 
 
Shell - S 
 
Oyster shell habitat is found along the natural shoreline, altered shoreline such as 
seawalls, bulkheads, and riprap, under docks, and under water off-shore. This habitat 
consists of single shells (usually dead) that cover an area densely enough that a person 
cannot walk across it without stepping on a shell. The shell can act as cultch for oyster 
recruitment.  
 
Scattered Shell - SS 
 
Scattered shell habitat is the same as Shell habitat, except that the shells are scattered 
over an area so that a person can easily walk across it without stepping on a shell.  
 
Oyster Clumps - C 
 
Oyster clumps are clusters of 2 or more oysters that are cemented together.  The oysters 
may be live, recently dead, and/or dead. The clumps may be found along the natural 
shoreline, altered shoreline such as seawalls, bulkheads, and riprap, under docks and on 
pilings, and under water off-shore. This habitat consists of clumps that cover a small area 
densely enough that you cannot walk across it without stepping on a clump.  
 
Scattered Oyster Clumps – SC 
 
Scattered oyster clump habitat is the same as oyster clump habitat, except that the clumps 
are scattered over an area so that a person can easily walk across it without stepping on a 
clump. 
 
Oyster Reef - R 
 
There are several types of oyster reefs. They are usually classified by their configuration 
and location relative to the nearest shoreline. Most patch reefs are located in shallow 
water, are usually detached from the mainland, have irregular but solid outlines, and are 
ringed by sand or mud. Mangroves may or may not be growing out of this type of reef. 
Some patch reefs may also form on outcroppings or other solid substrate that is attached 
to the mainland. String reefs are usually long and narrow reefs that are situated at right 
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angles to tidal currents across the mouths of rivers, creeks, sounds, and lagoons. All of 
these types of oyster reefs will be denoted by the letter “R”.  Fringe reefs usually adjoin 
the shore and are also called Mangrove Aprons, which are described below.  
 
Oyster Clumps/Reef - CR 
 
This type of habitat is a central area dominated by a solid oyster reef with clumps and/or 
scattered clumps surrounding the main reef. 
 
Mangrove Apron - MA 
 
A mangrove apron, or fringe oyster reef, can be distinguished from other oyster reefs by 
their structure and configuration. A mangrove apron is a solid oyster reef growing in a 
narrow band around the base of mangroves that are not growing in the reef, but, instead, 
are rooted and growing in a substrate composed of soil, sand, mud, etc. The mangrove 
apron may grow along the shoreline, or totally encircle a mangrove island that is 
detached from the mainland. 
 
Mangrove Root Oysters - MRO 
 
Mangrove root oysters are simply oysters that grow on the drop roots of the Red 
Mangrove. They may be single shells or small clumps. 
 
Seawall – SW and RipRap - RR 
 
Where bottom substrate is not adequate to support healthy oyster populations, oysters 
will recruit on other forms of solid substrate such as seawalls, bulkheads, and riprap, 
under docks, and on pilings. A method was developed to characterize the size, thickness, 
and vertical extent of these habitats using 4 categories: Light, Medium, Heavy and Very 
Heavy. (See Field Sheet, Section C) 
 
MAPPING TECHNIQUES 
 
All maps must be marked in a consistent manner in ArcGIS ArcMap  There are three 
layers used to identify the oyster habitats: Oyster_Points, Oyster_Lines, and 
Oyster_Polygons. After marking the map using the appropriate layer, record the 
appropriate habitat characterization code in its attribute table. 
 
Lines 

• Use a solid line to denote area covered by dense shell  
• Use a broken line to denote area covered by scattered shell 
• Use a solid line to denote area covered by dense clumps 
• Use a broken line to denote area covered by scattered clumps 
• Use a solid line along seawall and riprap to denote solid bands of oysters 
• Use a broken line along seawall and riprap to denote sporadic oysters 
• Use a solid line to denote that most of mangrove roots are covered with oysters 
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• Use a broken line to denote that oysters occur only sporadically among mangrove 
roots 

• Use a solid line to denote a mangrove apron 
 

Polygons 
• Use a polygon to denote oyster reef  

Points 
• Points may or may not be used 
• Use a point to denote the extent of oysters upstream, if the last habitat observed is 

a clump or a few shells. 
• Use a point to denote clumps on pilings 

 
VOLUNTEER MAPPING PROGRAM 
 
In order to map oyster habitat in the County bays, it may be necessary to recruit 
volunteers and develop a county-wide volunteer network. A potential resource is the pool 
of volunteers participating in the Volunteer Seagrass and Scallop Monitoring Programs. 
The role of the volunteers would be to survey specified areas of County bays during 
lowtide, identify all oyster habitats associated with the sites, and record locations using a 
GPS. 
 
Volunteer Equipment: 

• Flats Boat, Jon Boat, Kayak, or Canoe 
• GPS  
• Oyster Habitat Field Sheet – County will provide 
 

Volunteer Procedures: 
 
The volunteers will follow applicable procedures and methods outlined in this manual 
with the following exceptions:  

• The volunteer(s) will use his/her own vessel, be responsible for equipping it with 
all Coast Guard required and approved safety equipment, and be responsible for 
following all navigational rules and regulations.  

• The volunteer(s) will be assigned a specific area or may choose an area of his/her 
preference (close to volunteer residence). 

• The volunteer(s) will receive training and guidance from County staff. 
• The volunteer(s) will be required to sign a liability waiver. 
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SARASOTA COUNTY VOLUNTEER OYSTER MAPPING PROJECT 
Release of Liability 

 
THE UNDERSIGNED being (check one) ____ at least 18 years of age (“Volunteer”), or ____ younger than 18 years of age and 
accompanied by a parent/guardian hereby (collectively, the “Young Volunteer”), acknowledge reading and accepting the following 
Release, and state as follows: 
 
1. The Undersigned is/are in good health and is/are physically and mentally capable of performing the volunteer tasks 
associated with the Oyster Mapping Project.   
 
2. The Undersigned acknowledge receiving training on the operation of any necessary equipment, including safety equipment, 
Global Positioning System equipment, and depth finders.  
 
3. The Undersigned understands that while participating as a volunteer in the Oyster Mapping Project he/she is not considered 
to be an employee, agent, or representative of Sarasota County Government and agrees not to hold him/herself out as such to other 
persons. He/she also understands that he/she will not be compensated monetarily or otherwise by Sarasota County. 
 
4. The Undersigned understands that participating in the Oyster Mapping Project involves the use of watercraft and potential 
contact or immersion in water during multiple events on different dates.  The Undersigned assumes the risks of injury associated with, 
but not limited to, working outdoors in natural settings, traversing both natural and man-made terrain, exposure to harmful aquatic 
organisms, and changing weather conditions. The Undersigned understands that whether he/she uses a privately owned/operated 
vessel, or if Sarasota County government is the owner/operator of the vessel, it does not assume any responsibility for any loss, 
damage, or injury, including death, to his/her person or property associated with maintenance and operation of the vessel by the 
county.  
 
5.   The Undersigned understands that when he/she use his/her own vessel for this project, they are responsible for the conduct 
and safety of all passengers.  The Undersigned will comply with all safety regulations and registrations associated with the operation 
and maintenance of a vessel.  
 
6. The Undersigned consents, (if a minor, the undersigned parents or guardians consent) to emergency medical treatment or 
procedures in the event that he/she is unable to give actual consent and agrees to remain solely responsible for all related costs and 
expenses, if any, and further agree (if a minor, the undersigned parents or guardians agree) to indemnify, defend, and hold harmless 
Sarasota County Government from payment and/or liability in connection with the costs and expenses. 
 
6.    The Undersigned releases and indemnifies Sarasota County, its respective officers, staff, agents, employees, volunteers, and 
subsidiaries, affiliates, sponsors, and suppliers associated with the Oyster Mapping Project of and from any liability, claims, demands 
(including attorney fees), actions and causes of action whatsoever arising out of or related to any loss, damage, or injury, including 
death, which may be sustained by the Undersigned while participating in the Oyster Mapping Project.  
 
THE UNDERSIGNED HAS (HAVE) READ THE FOREGOING RELEASE, UNDERSTAND ITS CONTENTS AND SIGNS 
IT WITH FULL KNOWLEDGE OF ITS SIGNIFICANCE. 
 

 
__________________________________ 
Name of Volunteer (please print) 
__________________________________ 
Signature of Volunteer  
__________________________________ 
Address 
__________________________________ 
City/Zip 
__________________________________ 
Phone Number 
__________________________________ 
Date 
__________________________________ 
Emergency contact: name and phone no. 

If Volunteer is under 18 years old: 
____________________________________ 
Name of parent/guardian (please print) 
____________________________________ 
Signature of parent/guardian 
____________________________________ 
Address 
____________________________________ 
City/Zip 
____________________________________ 
Phone Number 
____________________________________ 
Date 
____________________________________ 
Emergency contact: name and phone number 
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SARASOTA COUNTY BAY MAPPING PROJECT 
 
In order to map oyster habitat in County bays and complete the project, a new method 
using GIS was developed in January 2011 to allow Water Resources staff to efficiently 
and effectively map the habitat without requiring the help of volunteers or the time, 
effort, and cost to create and laminate aerial maps of all the shorelines in the county. The 
SOPs for preparation and mobilization are identical to those when the creeks were 
mapped.  Two habitat characterization codes were added to the bay mapping effort 
(Table 6) to distinguish oyster habitat on floating docks and pilings.  
 

Table 6.  Habitat Characterization Codes 
 

Habitat Characterization Codes   Habitat Characterization Codes 
  

 
  

 
  

 
  

Habitat Code 
 

Habitat Code 
      

 
      

Shell S 
 

Mangrove Apron MA 
      

 
      

Scattered Shell SS 
 

Mangrove Root Oysters MRO 
      

 
      

Oyster Clumps C 
 

Seawall SW 
      

 
  

 
  

Scattered Oyster Clumps SC 
 

Rip Rap RR 
      

 
  

 
  

Oyster Reef R 
 

Pilings P 
      

 
  

 
  

Oyster Clumps/Reef CR   Floating Docks D 
 

It was also decided that codes for oyster condition could be beneficial. A coding system 
was developed to denote the health of the oyster habitats: Code 0 – Oysters are mostly 
dead; Code 1 – There is a fairly even distribution of live and dead oysters; Code 2 – 
Oysters are mostly live. (Table 7) 

Table 7. 
 

Oyster Condition 
  

 
  

Mostly Dead 0 
  

 
  

Even Distribution Live/Dead 1 
  

 
  

Mostly Live   2 
 

 
STANDARD MAPPING PROCEDURES 
 
Aerial maps of all county bays were downloaded into a rugged, portable tablet personal 
computer that was designed to be used in the field. The habitat can be “drawn” directly 
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onto the computer’s touch screen using either a stylus or a mouse. Mapping staff follow 
the following procedures: 
 

• Open ArcMap and choose the appropriate mapping area. 
• Turn on the GPS. 
• Open the editor drop down box and choose “start editing”. 
• Open the attribute table. 
• Open the keyboard. 
• Open the target drop down box and choose either “SC_Oysters_Polygon” 

 for reefs or  “SC_Oyster_Lines” for all of the other habitats. 
• Using the stylus, draw the identified habitat on the touchscreen. 
• Record the appropriate habitat characterization code in the CODE box in  

the attribute table and the appropriate oyster condition code in the 
comment box. 

• Save edits often. 
• Save edits and map at the end of the trip and shut down computer. 
• The data can then be downloaded into work computers and be shared 

 among staff. 

 



 

 

 
 

 
OYSTER MAPPING FIELD SHEETS 

 

2008 Field Sheet for Creeks 
2011 Field Sheet for Bays 
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2011  OYSTER MAPPING FIELD SHEET 
SARASOTA COUNTY BAYS 

        Date:   
 

Time In:     Time Out:   

        Crew:             
 

        Bay:   
  

Tide Stage:   

        Boat Ramp:       
    

        Starting Point:     End Point:     
 

        
 

 
      

 
Habitat Characterization Codes 

 
Seawall Classification Codes 

        
 

Habitat   Code 
 

Layers   Code 

 
      

 
  

 
  

 
Shell S 

 
Light: ≤ 6"; 1-2 layers   SW-1/RR-1 

 
      

 
  

 
  

 
Scattered Shell SS 

 
Medium : > 6"≤ 12"; >1 layer SW-2/RR-2 

 
      

 
  

 
  

 
Oyster Clumps C 

 
Heavy: > 12" ≤18"; >1 layer  SW-3/RR-3 

 
      

 
  

 
  

 

Scattered Oys. 
Clumps SC 

 
Very Heavy - >18"; >1 layer SW-4/RR-4 

 
      

    
 

Oyster Reef R 
 

Solid line: Oysters are mostly solid along wall 

 
      

    

 
Oyster Clumps/Reef 

 
CR 

 

 

 
 

Broken Line: Oysters are sporatic along wall 

 
      

    
 

Mangrove Apron MA 
 

Oyster Condition 
  

 
      

    
 

Mangrove Root Oys. MRO 
 

Oyster Condition 

 
      

 
  

 
  

 
Seawall SW 

 
Mostly Dead 0 

 
  

 
  

 
  

 
  

 
Rip Rap   RR 

 
Even Distribution Live/Dead 1 

 
  

 
  

 
  

 
  

 
Pilings P 

 
Mostly Live   2 

 
  

 
  

    
 

Floating Docks D 
    

        Comments:               
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OYSTER HABITAT  

CHARACTERIZATION
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EXAMPLES OF OYSTER HABITAT CHARACTERIZATIONS 

 
 

 
SCATTERED SHELL 

Shells are scattered along the shoreline and in the water 
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SCATTERED CLUMPS – SC AND SCATTERED SHELL - SS 

Clumps and shells are scattered in the mud along the base of the seawall 
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OYSTER REEF – R 

The reef is detached from the mainland. Mangroves are growing out of the oyster reef 
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OYSTER REEF - R 

The reef is extending out from the mainland 
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MANGROVE APRON - MA 

Also known as a fringe reef, the oysters are growing along the bank and forming an “apron” around 
the mangroves island. The mangroves are not growing in the reef, but in the sediment that is forming 

the island. 
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MANGROVE ROOT OYSTERS - MRO 

The oysters are growing on the roots of the Mangrove. 
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SEAWALL OYSTERS – SW-1 

The oyster growth occurs in a single layer or multiple layers and in a thin band less than 6” wide or 
narrower along the bottom of the seawall. The oyster growth can be solid or scattered along seawall. 
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SEAWALL OYSTERS – SW-2 

The oyster growth occurs in more than one layer thick in a band greater than 6” but less than 12” 
wide along the seawall 
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SEAWALL OYSTERS – SW-3  

The oyster growth occurs in more than one layer thick in a band greater than 12” but less than 18” 
along the seawall. Clumps of oysters grow on pilings 
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SEAWALL OYSTERS – SW-3 

The oyster growth occurs in more than one layer thick in a band greater than 12” but less than 18” 
wide along the seawall 
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SEAWALL OYSTERS – SW-4 

The oyster growth occurs more than one layer thick and in a band greater than 18” wide along the 
seawall  
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RIPRAP OYSTERS – RR-2 

The oyster growth occurs in more than one layer in a band greater than 6” but less  
than 12” wide along the rocks. 
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