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d Sanibel Bait Box, Shrimp Boat Operator/Owner 
eJackson Estuarine Lab, University of New Hampshire 
 
Project Start Date: 10/1/12 
Project End Date:   9/30/14 
 
NOAA Project Contact: Marti McGuire, NOAA Restoration Center 
 
Congressional District: 14, Connie Mack IV 
 
Abstract: 

In this project we propose to establish ‘spawner sanctuaries’ for bay scallops (Argopecten 
irradians) around Tarpon Bay, FL to re-establish a viable local population which will be an 
important future contributor to the regional meta-population and also improve water quality 
through filtering and improved nutrient cycling. Recent scallop restoration efforts have 
demonstrated success in increasing adult scallop densities and spat recruitment. We will collect 
juvenile scallops from spat collectors distributed throughout Pine Island Sound (SCCF) and 
Tampa Bay (FWRI). Spat will be picked off the collectors and placed in cages (spawner 
sanctuaries) and distributed throughout Tarpon Bay and a variety of cage locations at the homes 
of our volunteers. The spawner sanctuaries will likely increase spawning success and lead to 
higher scallop densities around the locations where they are deployed. Adult scallop densities 
will be determined during volunteer scallop searches to be conducted annually in Tarpon Bay 
and portions of Pine Island Sound. We will be working with a local shrimp boat operator to 
obtain scallops caught as by-catch in Tarpon Bay, which will be placed into the spawner 
sanctuaries to increase genetic diversity.   
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Project Description: Site description and background: Tarpon Bay (Figure 1; Latitude 
26.452318, Longitude -82.079486, Zip Code 33957) is a 900 acre estuarine embayment 
connected to southern Pine Island Sound and located within the J.N. “Ding” Darling National 
Wildlife Refuge on Sanibel Island, a barrier island in southwest Florida (Fig. 1). Its immediate 
watershed is composed primarily of federally protected coastal habitats however, canals and 
stormwater structures from private developments discharge into the bay. Tarpon Bay was once 
known for incredible fishing and very productive subtropical habitats. Currently, these are in 
decline (Personal communication, R. Woodring) and the bay scallop (Argopecten irradians) 
population has virtually disappeared (Geiger et al. 2006), although some populations on Florida’s 
west coast remain viable.  

Bay scallop populations in Florida, are comprised of relatively isolated small local 
populations (Arnold 2005, Bert et al. 2011, Leverone et al. 2006, Culter and Leverone, 2009) 
which comprise a larger meta-population. Their historical range in Florida was bays and 
nearshore waters from Palm Beach to Louisiana. Since the middle of the last century, the range 
and abundance of individuals within local populations, has contracted considerably. Scallops are 
presently rare or non-existent in southeast Florida and in areas west of St. Joseph Bay in the 
Florida panhandle. Areas such as Pine Island Sound, Sarasota Bay and Tampa Bay once 
harbored abundant scallop populations, but now support only sparse erratic populations (Culter 
and Leverone, 2009). In Florida, bay scallops are thought to spawn only once and usually live 
only 12-18 months (FMRI 2009). Once a local population has been diminished, regional 
populations are relied upon to supply new recruits and contracted regional populations make it 
difficult for locally depleted populations to be reestablished. Local populations are also 
dependent upon adequate substrate for settlement and water quality parameters conducive to 
survival (Arnold et al., 2005; 2008).  

Bay Scallop Restoration and Monitoring Efforts in Pine Island Sound (2003-2012): In 
2003-2004, Mote Marine Lab and FMRI (now the FWRI) release 1.5 million larvae into northern 
Pine Island Sound. The project increased the bay scallop abundance at the restoration site two-
fold (Leverone et al., 2004), and the following summer, the entire north Pine Island Sound basin 
showed a 100-fold increase in bay scallop abundance.  In 2005, SCCF, Mote Marine Lab, and 
FWRI released larvae in northern and southern Pine Island Sound and increased recruitment was 
observed at nearby monitoring stations. A sustained red tide event in 2006 is thought to have led 
to the severe decline in recruitment during 2007-2008 (Figure 2).  In 2008-2009, about 500,000 
larvae and 1000 juvenile scallops were released at each of two northern PIS sites. Monitoring 
efforts throughout Pine Island Sound showed scallop recruitment increased significantly in 2009 
from low levels in 2008 (Figure 3). Annual volunteer adult Bay Scallop Surveys conducted by 
SCCF and Florida Seagrant (120 volunteers, 33 vessels) indicate an increase in the number of 
adults in Pine Island Sound, near these restoration efforts. A volunteer-based bay scallop 
spawner sanctuary effort was begun by SCCF with the support of FWRI in 2009 and continues to 
present. These spawner sanctuaries are located throughout Pine Island Sound and Tarpon Bay 
and are associated with increased recruitment since 2008. 
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The Florida Fish and Wildlife Research Institute (FWRI) with the assistance of SCCF 
have been monitoring bay scallop recruitment and adult populations at up to 20 sites in southern 
Pine Island Sound and Tarpon Bay since 2003. Currently, Tarpon Bay has one monitoring station 
inside and two additional stations immediately outside its two openings to Pines Island Sound. 
Adult population surveys are conducted in June of each year at various sites in Pine Island Sound 

Project Description: The cause for the decline of bay scallops in Pine Island Sound is 
thought to be a combination of overfishing, degraded water quality, red tide and the construction 
of the Sanibel Causeway (Culter and Leverone 2009). All life stages of Bay Scallops are 
dependent healthy seagrass habitat and good water quality including salinity above 15-20 PSU 
(Barber and Blake 1983). The quantity and timing of fresh water discharges from the 
Caloosahatchee River at the Franklin Lock and Dam (S-79) can drastically affect salinity 
characteristics of Tarpon Bay. However, recent changes in the Lake Okeechobee regulation 
schedule (Adaptive Protocols, 2010) stopped the once common 100-yr. freshwater release 
volumes from the Lake to the northern estuaries (SFWMD 2012). 

Though adequate habitat exists in Tarpon Bay, scallop density and recruitment has 
remained low but steadily increased since the volunteer scallop spawner sanctuary effort began 
in 2009. Since 2009 we have deployed sanctuaries at 15-30 sites throughout Pine Island Sound 
each year and volunteers maintain them and record shell height and mortality weekly, sending 
data to SCCF for analysis. The approach is to cage the scallops (20-40 per cage) and protect 
them from predators until they are able to spawn in close proximity to one another, increasing 
likelihood of spawning success. We plan to drastically increase the density of these sanctuaries 
in Tarpon Bay and supplement the sanctuaries with juvenile releases if possible.   

Juvenile scallops will be collected to supply the sanctuaries and will be obtained from 
arrays of scallop spat collectors deployed near Demere Kay and Tarpon Bay. The Demere Key 
area (site of previous intense restoration efforts) shows relatively high recruitment rates from 
October through December and April through July. Significant recruitment has been measured in 
Tarpon Bay between January and July in the past two years.  

Since Tarpon Bay is a relatively enclosed and isolated waterway, the recruits would most 
likely be retained and favor development of a healthy population within the abundant seagrass 
habitats there. This healthy population could then be relied upon to export recruits to adjacent 
Pine Island Sound. In previous restoration efforts, it was found that the predominant new 
recruitment was limited to the original or neighboring sub-basins (Leverone et al. 2010).  
Dispersal throughout the estuary probably required an additional 2-3 years of stable localized 
populations.  In addition to the Demere Kay area, stabilization of a second Pine Island Sound 
subpopulation in Tarpon Bay should serve to stabilize the entire Pine Island Sound population, 
which FWRI feels is critical to stabilizing the SWFL regional metapopulation. If we can have 
documented successes in Tarpon Bay, which is a hydrologically-separate bay, it would validate 
the technique for other estuaries in West Florida and beyond. 
Benefits to Threatened and Endangered Species: The endangered smalltooth sawfish is 
dependent on shallow inshore habitats during juvenile development, and the availability of 
invertebrate prey, including scallops, has been on the decline. The highest abundance of reported 
sightings occurred on the southwest coast of Florida (Seitz and Poulakis, 2002; Simpfendorfer, 



4 

 

2002). The filtering capacity of large densities of bay scallops can improve seagrass habitats 
(Peterson and Heck 2001) which provide important forage for the West Indian Manatee, and sea 
turtles including the Atlantic loggerhead turtle (Caretta caretta caretta), the Atlantic green turtle 
(Chelonia mydas mydas), and the leatherback turtle (Dermochelys coriacea).  
Work Plan: Goals: The Tarpon Bay sub-population will be restored and serve as a population 
that could seed surrounding seagrass habitats including J.N. “Ding” Darling National Wildlife 
Refuge.  Long-term measures of success will include: increased abundance and distribution as 
observed in surveys conducted by FWRI and annual volunteer surveys; an increase in the mean 
and peak spat recruitment rates; an increase in the recruitment duration.  
Adult density: We will use established protocols (Thayer et al. 2003, Thayer et al. 2005) to 
evaluate the progress of the project. No adult scallop abundance data exist for Tarpon Bay, so we 
will assess pre-restoration levels, and then establish success criteria for the expected increases in 
abundance, distribution and recruitment rate within this sub-basin. Long term goals will be 
assessed using existing annual volunteer monitoring events coupled with other sources of 
monitoring data (FWRI adult scallop surveys).  The target density within Tarpon bay will be 10 
scallops/100 m2 with scallops present at more than half of the stations surveyed.  This represents 
the approximate density of scallops in the Steinhatchee recreational scallop habitats which is 
considered a healthy population (FWC 2010). The 2010-2011 average for southern Pine Island 
Sound was 2.5 scallops /100 m2.  

We will expand the annual volunteer bay scallop search (Figure 4) to include Tarpon Bay 
and surrounding waters. Our success will be determined by increasing the number of volunteers 
by 20% of current levels, increase the number of volunteer hours by 20%, and expanding the 
area sampled by volunteers during an annual scallop survey. We will also monitor the number of 
scallops collected as by-catch by a local commercial shrimp fisherman (R. Woodring, 
FL5678SE; SP48547; 8 ft. Roller drag gear, 3/4 inch maximum mesh size). The bycatch scallops 
will be placed in spawner sanctuaries if sufficient numbers are caught.   
Recruitment Rate: Monthly recruitment and annual adult scallop monitoring at stations in Pine 
Island Sound and newly established stations in Tarpon Bay will be undertaken by SCCF and 
Florida FWC (Figure 5).  Measures of success will include at least a doubling of the number of 
juvenile scallops collected from the spat recruitment bags (2010-11 rate ~ 0.7 spat per 
deployment; target = 1.4) and a doubling of the number during the peak recruit event (5.5 per 
bag; target = 11 per bag). We will set up to 50 spat collectors in the Demere Key area of Pine 
Island Sound which has high recruitment rates and organize volunteer events to pick the live 
juvenile scallops off the collection units at the SCCF Marine Lab. The spat collectors will consist 
of the FWC-proven design of citrus bag with float attached to an anchor within seagrass habitat 
(Figure 6). These traps will be placed at least twice annually, creating four volunteer harvest 
events.  . 

FWRI will also deploy an additional 25 supplemental spat collectors in Tampa Bay each 
year, for potential recruits to be used in cages and planting.  Tampa Bay has more consistent 
recruitment in much higher densities. Those spat would serve as a buffer against potential poor-
recruit years in Pine Island Sound and would also increase connectivity with the core population. 
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Water Quality: The RECON real time water quality array operated by the SCCF Marine Lab has 
the unique capability of monitoring salinity, chlorophyll and turbidity in real-time at the mouth 
of Tarpon Bay (and regionally) to evaluate relationships between overall area water quality and 
spawner sanctuary activities (Milbrandt et al. 2010).  Having this data allows adjustment of 
activities which are water quality dependent  and decreases the likelihood of an event such as red 
tide or low salinities causing widespread scallop mortality in the cages.  

Using in situ fluorometry measuring chlorophyll a upstream and downstream of large 
densities of scallops, we can establish a “clearance rate” for scallops in this area. Significant 
clearance of turbidity and phytoplankton by bay scallops will positively affect seagrass habitat 
with improved water clarity and nutrient cycling (Peterson and Heck 2001). If successful in 
establishing a high density of scallops in Tarpon Bay (> 10/100 m2), we expect measurable water 
quality improvement due to bay scallop filtration potential (Cressman et al. 2008). Dr. Raymond 
Grizzle will measure uptake by scallops placed in enclosures at targeted Pine Island Sound 
densities (> 15 scallops/100 m2) using in situ fluorometry (see Grizzle et al. 2006). This 
technique has been used to successfully measure uptake rates around oyster reefs (Grizzle et al. 
2008). We propose to use the empirical uptake rates to determine how large numbers of scallops 
would improve water quality in Tarpon Bay. 
Community Involvement: Harvested juveniles will then be placed in volunteer-fabricated cages 
(30-40 animals) at approximately 100 locations within and surrounding lower Pine Island Sound 
(Figures 7-9). A wire mesh cage containing 25 juvenile bay scallops will be deployed. Cages are 
installed about 0.3 m off the bottom using pvc frame and marked with buoys. Locations will be 
determined using the best available data on seagrass percent cover and locations will be mapped 
with Trimble GeoXT GPS. The cages will be maintained by staff, and volunteers until scallops 
have spawned. Shell height, evidence of maturation of reproductive organs, mortality, and other 
observations will be recorded for caged scallops.  Data will be entered into a dedicated Access 
database for bay scallops at the SCCF Marine Lab. 
Permitting: Several groups that are conducting scallop surveys or restoration projects formed 
the Southwest Florida Scallop Working Group. We helped form the group and are writing a 
manual of scallop biology, ecology, and restoration techniques. The state of Florida and FWC 
are requiring that each lab/group doing research/volunteer events, scallop monitoring are 
required to obtain a Special Activity License specifically written to Bay Scallop restoration 
activities. We have prepared our permit and if funded, could get permission within 1 mo. of 
being notified of an award. We currently hold a permit to deploy the cages and to collect spat 
recruitment information from spat collectors within the J.N. “Ding” Darling National Wildlife 
Refuge.  
Community Engagement: The stars are aligning for scallops in Southwest Florida with the 
formation of the working group and established networks of monitoring and volunteer events 
related to the Bay Scallop. Hillsborough, Sarasota, Charlotte, and Lee County (every coastal 
county) now all conduct summer adult surveys to help determine population sizes. We will 
continue to conduct these annual events and will add volunteer events through the expansion of 
the scallop caging (scallop spawner sanctuary) program in S. Pine Island Sound. We have 
volunteers and in-kind support from the Charlotte Harbor NEP and FL Seagrant Lee County 
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extension agent (Figure 10). Seagrant extension has produced a number of excellent publications 
related to basic scallop biology to educate fishing guides and the general public. SCCF has a 
strong tradition of volunteerism as evidenced by the recent completion of the Clam Bayou 
restoration project (funded by TNC, NOAA, NACo) with over 2,500 volunteer hours over two 
years. We are also working with the SW FL Scallop Working Group to produce a manual of Bay 
Scallop biology and restoration in SW FL. 

A local shrimp trawler with ‘roller-gear’ fishes in Tarpon Bay for bait shrimp and 
routinely catches sub-adult scallops. The owner and operator, Mr. Ralph Woodring, has lived on 
Sanibel Island and commercially fished local waters his entire 65 plus years.  Historically, he has 
seen large Bay Scallop populations in and around Tarpon Bay where he lives, and has witnessed 
their decline (Personal communication, R. Woodring). During the last two years, he has caught 
nearly 1,000 Bay Scallops from March to June, and has offered to provide the juvenile scallops 
to assist in Bay Scallop restoration projects.  
Project Benefits to Coastal Ecosystems: Estuaries and their associated habitats have long been 
recognized as one of the most productive aquatic ecosystems, critical to feeding and spawning 
and serving as nursery areas for many economically and ecologically important fish (e.g., Beck 
et al. 2001, 2003, Arburto-Oropeza et al. 2008), shellfish and waterfowl, as well as marine 
mammals. The habitats in Tarpon Bay include seagrasses (Halodule wrightii, Thalassia 
testudinum, Ruppia maritima), mangroves (Rhizophora mangle, Avicennia germinans, 
Laguncularia racemosa), intertidal oysters (Crassostrea virginica), all within the Charlotte 
Harbor National Estuary Program boundary. The J.N. Ding Darling NWR is known as one of the 
top birding spots in the country, supporting almost 200 species throughout the year. The refuge 
provides foraging habitat for resident and migrating wading birds (e.g., reddish egret), shorebirds 
and waterfowl.  
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Appendix B. Timeline 
 
 2010     2011                       2012                 

Task O N D J F M A M J J A S O N D J F M A M J J A S 
                                                  
Survey adult scallops X               X                               
Map/characterize seagrass habitat 
and algae density X             X                   X             
Deploy juvenile collectors (citrus 
bags) in N. Pine Island Sound    X X X X                 X X X             
Organize Volunteer Events to 
remove juvenile scallops from the 
spat collectors    X X X X X        X X X X X     
Collect spat monitoring units X X X X X X X X X X X X X X X X X X X X X X X X 
Build scallop cages with volunteers X X X                   X X X                   
Construct scallop cages     X                                           
Cage juvenile scallops (10,000)       X X X                   X X X             
Maintain scallop cages (weekly)       X X X X X X X X X X X X X X X X X X X X X 
Supplement with bycatch from local 
shrimp boat               X X X X X               X X X X  
Conduct in situ Fluorometry             X          X  
Mid-year Report/Course Correction            X             
Final Report                        X 
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Appendix C. Budget Table and Justification 
Start Date: 10/1/12   End Date 9/30/14 
 SCCF Expense SCCF Match FWRI Match Total 
Salary  $28,700 $29,817 $4,498 $63,015 
Fringe $9,184 $9,541 $570 $19,295 
Salary+Fringe $37,884 $39,360  $82,310 
Supplies $1,000   $1,000 
Conference & 
Travel Expense 

$1,000  $1,920 $2,920 

Boat and Vehicle $5,110  $4,000 $9,110 
Grizzle 
Subcontract 

$10,000   $10,000 

FWRI 
Subcontract 

$9,814   $9,814 

SCCF Volunteers 
($21.36/hr) 

 $21,360  $21,360 

Adult Scallop 
Surveys 

  $3,408 $3,408 

Total Direct $64,808 $95,833 $14,396 $175,037 
Indirect (MTDC, 
23.13%) 

$14,905 $17,385 $3,330 $35,620 

Total Project Cost $79,714 $95,833 $17,726 $193,273 
 
 
Budget Justification:  
SCCF Expense: We are requesting support for 8 mo. (4 mo. per year) for Mark Thompson, M.S., 
Research Associate to coordinate the project and data collection ($28,700). SCCF Fringe rate is 
32% ($9,184). We request $1,000 for project supplies that include materials for the spat 
collectors, materials to construct the spawner sanctuary cages, and other related expenses. We 
request $1,000 to offset travel to a conference (CERF, NSA) for presentation of the project and 
results. We request funds for boat days ($200/day, 20 days) and mileage ($0.555, 2,000 miles). 
There are two subawards for Dr. Grizzle and Dr. Geiger to cover expenses related to travel, 
supplies, and labor to conduct activities described in the work plan. Dr. Grizzle will require 
funds for two trips (each of 4 to 5 days duration) to the field site to conduct fluorometry 
measurements ($4,000 total), wages for data analysis and report writing ($4,000), and for a 
technician who will assist in all components of the project ($2,000). Indirect is the Modified 
Total Direct Cost per OMB and is capped by TNC at 23.13%. 
 
SCCF Match: As part of the volunteer activities, we are matching 1,000 hours of volunteer time 
($21.36/hr.). Dr. Eric Milbrandt will contribute 1 mo. per year (base salary $6,000) for project 
assistance and reporting. Drs. Rick Bartleson and Alex Rybak will contribute project maps and 
data analysis plus assist with volunteer events. Other SCCF staff will also contribute during 
volunteer events (2 people, 2 weeks per year). SCCF’s indirect rate is 31% so in addition to the 
indirect for the matching expense, we are also matching the differential between allowable 
indirect (23.13%) and actual indirect (31%).  
 
FWRI Expense = $4,907/yr for two years.  Two year total =$9,814   
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FWRI will assist with processing of the new spat stations in Tarpon Bay and a similar number of 
supplemental traps in Tampa Bay (for juvenile spat collections).  This effort will require a 
technician approximately 1/2 hour labor to process each trap (72 traps in Tarpon Bay = 6 per 
month) and a similar level of effort in Tampa Bay. The request will be for $2016 + $29 fringe 
per year ($2,045).  Materials costs of $10 per trap 144 traps are requested (=$1,440) per year. We 
also request $500 per year for travel to conduct coordination meetings or present findings at 
national or international conferences.  Total direct costs are thus $7,970.  Indirect charges of 
$1,844 will be assessed at the limit of 23.13%. 
 
FWRI Match = $8,863/yr for two years.  Two year total = $17,726 
Steve Geiger will contribute up to 2 weeks each year for project coordination/management, 
analysis, and reporting. His time will matched at a rate of $2,249 base salary for two weeks plus 
$285 in fringe-benefit costs for a total of $2,534.  Annual surveys will be conducted. The surveys 
will require wages for 3 people, 4 days each year ($14/hr *3 persons*4 days*10hrs/day * 1.45% 
fringe = $1,704) plus 5 days of boat use (estimated at $500/day = $2,000) plus per diem (3 
persons * 4 days * $80/d = $960). Indirect charges of 23.13% on the total ($7,198) will be 
$1,665 annually.  The annual total will be $8,863. 
 
 

 
Appendix C. Figures 
 

 
 
Figure 1. Tarpon Bay in J.N. “Ding” Darling National Wildlife Refuge. 
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Figure 2. Recruitment of Bay Scallops in Pine Island Sound. Sites 5-8 are sources of larvae in northern 
Pine Island Sound and adult populations have been consistent and stable since 2004. Sites 15-18 are or 
very near Tarpon Bay. 
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Figure 3. Recruitment of Bay Scallops by month in Pine Island Sound. Sites in the Demere Key area have 
persistent adult scallop populations and appear to have multiple recruitment events per year. The sub-
population around Tarpon Bay has 1 peak period. 
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Figure 4. Annual Scallop Search. Volunteers listen to instructions about where to go and how to survey 
for adult bay scallops. 
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Figure 5. Site map showing scallop recruitment monitoring stations (numbered blue triangles), scallop 
adult survey stations (green circles), and scallop spawner sanctuary sites for 2012 (red triangles).  SCCF 
Marine Lab is denoted by the blue star.  
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Figure 6. Scallop spat collector design (courtesy of Florida FWC). 

 

 
 
Figure 7. Close up picture of the ‘spawner sanctuary’ cage 

 
Figure 8. Bay scallops from Tampa, raised in cages by SCCF volunteers on Captiva Island, FL. 
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Figure 9. Volunteers at multiple locations mind scallops protected from predation and provide 
information about mortality, growth and reproductive status. 

 
 
 
 

 
Figure 10. Plot showing number of volunteer scallop sanctuary sites and number of spawner scallops 
managed by SCCF in Pine Island Sound.  
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