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The Charlotte Harbor National Estuary Program is a partnership of citizens, elected 
officials, resource managers and commercial and recreational resource users working to 
improve the water quality and ecological integrity of the greater Charlotte Harbor 
watershed. A cooperative decision-making process is used within the program to address 
diverse resource management concerns in the 4,400 square mile study area.  Many of 
these partners also financially support the Program, which, in turn, affords the Program 
opportunities to fund projects such as this.  The entities that have financially supported 
the program include the following: 

U.S. Environmental Protection Agency 
Southwest Florida Water Management District 

South Florida Water Management District 
Florida Department of Environmental Protection 

Florida Coastal Zone Management Program 
Peace River/Manasota Regional Water Supply Authority 
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Myers Beach 
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PROJECT SUMMARY 

 

Resident adult bay scallops in Pine Island Sound were surveyed during the week of June 

23, 2003.  Personnel from the Florida Marine Research Institute, Mote Marine Laboratory and 

Sanibel-Captiva Conservation Foundation surveyed twenty locations for the presence of adult 

scallops.  Twenty-one scallops were found after an extensive, four-day survey.  Twelve scallops 

were transferred to the Bay Shellfish Company hatchery in Palmetto, FL where they underwent 

conditioning for eventual spawning 

 

Spat collectors were deployed at three locations within Pine Island Sound and near the 

restoration site to monitor bay scallop recruitment.  Spat collectors were deployed on May 19, 

2003 and serviced at three-week intervals.  Data from these collectors enabled evaluation of 

natural bay scallop recruitment within Pine Island Sound and eventual recruitment subsequent to 

the release of scallop larvae.  These data helped determine the success of the restoration effort. 

 

Adult bay scallops were successfully spawned at Bay Shellfish Company on October 15, 

2003.  Larvae were healthy, well fed and grew quickly with very little mortality. 

 

Construction booms for larval release were set up in Pine Island Sound (near the Mote 

Marine Laboratory Field Station in Pineland) on October 27, 2003.  Coordinates for the release 

site were:  26o 38.956’N; 82o 09.563’ W.  Four booms were deployed approximately fifty meters 

apart from each other. 

 

Approximately 1.5 million scallop larvae were transported to the MML field station on 

October 28, 2003.  One third of the total larvae were released into three of the containment 

booms, while the other boom served as a control (no larvae added).  Kevin Lawler, 

environmental reporter for the Fort Myers News Press, came along during the actual deployment.  

His article on the project appeared in the next edition of the paper. 

 

Spat collectors were deployed within each chamber and in the adjacent waters outside the 

chambers to assess recruitment directly related to the restoration project.  Spat settled on 
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seventy-nine percent of collectors within treatment booms.  No spat were found within the 

control or outside the booms. 

 

Adult scallops were surveyed in July, 2004.  Adult density was greater than 120 / 600 m2 

and mean shell height was 58 + 7.4 mm.  Scallop density at the restoration site was two orders of 

magnitude greater than the resident scallop population within Pine Island Sound.  A follow-up 

survey on August 26 (after the passage of Hurricane Charley) showed that scallops survived and 

were not dispersed because of the storm. 

 

These results demonstrate that the restoration of bay scallop populations in Pine Island 

Sound through the release of competent larvae is a viable and cost-effective strategy.
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BACKGROUND 

 

The estuarine system fed by the Caloosahatchee River on the Lower West Coast of 

Florida represents a highly prized recreational, commercial, and aesthetic environmental 

resource.  There is evidence, some of it anecdotal, that this prized estuarine system is 

experiencing degrading water quality and resultant loss of ecological value.  Two important 

stressors have been implicated in this deterioration process: 1) the quantity and timing of fresh 

water discharges from the Caloosahatchee River at the Franklin Lock and Dam (S-79); and 2) the 

restriction of  two-way tidal flows to San Carlos Bay and Pine Island Sound caused by the 

Sanibel Causeway spoil islands.  The U. S. Army Corps of Engineers Restudy of the water 

supply system of South Florida is addressing the issue of fresh water releases from S-79 and the 

Lee County Commissioners and the Sanibel City Council are currently examining options for 

changes in the configuration of the Sanibel Causeway.  Regarding both these important issues, 

there is anecdotal evidence that the recreational bay scallop fishery was essentially eliminated by 

one or both stressors. 

 

A recreational bay scallop fishery existed throughout the San Carlos Bay-Pine Island 

Sound area until the late 1980s, when bay scallop populations disappeared from the area, save a 

small relict population in north Pine Island Sound.  Table 1 summarizes recent population 

assessments of bay scallops in Pine Island Sound from 1995-2004.  The re- introduction of bay 

scallop populations has been used as a justification for a number of possible management 

strategies.  A successful bay scallop restoration project is of great value to the CHNEP in 

evaluating the success of changes in the S-79 discharges and the Causeway configuration on the 

area estuarine ecosystem integrity and in planning restoration efforts to favor the recovery of 

these valued populations. 
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PROJECT DETAILS AND RESULTS 
 

Annual assessments of bay scallop populations have been conducted by the Florida Fish 

and Wildlife Research Institute (FWRI) since 1995.  A Table 1 summarizes annual population 

densities and mean size of scallops within northern Pine Island Sound.  These surveys provided 

critical baseline data on scallop population dynamics and formed the basis for the need for 

restoration/enhancement research if bay scallop populations were to have a chance to recover in 

this estuarine system.  In June, 2004, twenty-one scallops were found. 

 

Table 1.     Summary of Bay Scallop Population Assessments from Pine Island Sound, FL 
                  (FWRI, 2004). 
 

Parameter 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
Total Scallops  49 15 46 47 52 56 110 13 ?  21
Mean Size (mm) 29.4 53.2 49.4 54.8 50.6 54.1 51.0 28.5 ?   ?
 
 

Twelve scallops were transported to the Bay Shellfish Company hatchery in Palmetto, 

FL.  The scallops were allowed to grow and mature under optimum conditions of food and water 

quality.  By early October, the gonads had become ripe and the scallops were ready to spawn.  

Scallops were successfully spawned on October 15, 2003.  Larval tanks were drained every other 

day and larvae inspected under a microscope.  Larvae were healthy, well fed and developed 

normally with very little mortality. 

 

Figure 1 shows a map of north Pine Island Sound and the location of the restoration 

project.  The area consists of shallow seagrass meadows of turtle grass (Thallasium testudinum), 

which provides optimal habitat for bay scallops. 

 

The containment booms for larval release were set up in Pine Island Sound (near the 

Mote Marine Laboratory Field Station) on October 27, 2003.  The larval release chambers were 

modified ABBCO Mark I containment booms.  According to the manufacturer, the Mark I 

boom… “has the capabilities required to contain a water mass and the physical characteristics to 

last a long time. The unique double seals allows for smoother contouring in action, and easier 

retrieval and folding. The cylindrical flotation gives higher buoyancy and reduces or eliminates 
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Figure 1. Pine Island Sound area where annual bay scallop population assessments are conducted  
  and location of bay scallop restoration study site. 
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splash-over.”  Figure 2 shows the booms laid out on the lawn of the MML field station prior to 

deployment in the field.  Each boom, when deployed, encircles a surface area of  75 m2 and 

encloses the entire water column from the surface to the bottom (Figure 3).  Each chamber was 

secured in place with tie-down screw anchors and line at the junction of each panel.  A buoy, 

also secured to the bottom, was placed in the center of each boom.  Each buoy was labeled 

“MML”, a phone number and another number to indicate which treatment it contained.  Four 

booms were deployed and were separated by fifty meters from each other (Figure 4). 

 

Larvae became competent on October 27, 2003, twelve days after they were spawned.  

Competent larvae have a well-developed foot (= pediveliger) and display a swimming/crawling 

behavior, which is indicative of the settlement process.  On the morning of October 28, larvae 

were transferred to three 20- liter aerated carboys at the hatchery and immediately transported to 

the MML field station at Pineland.  The carboys were transferred to a boat and driven to the 

release site. Salinity and temperature were recorded for both the carboys and ambient water.  

Both temperature and salinity in the carboys were within one degree C and one part per 

thousand, respectively,  of the ambient water.  The contents of each carboy was carefully and 

gently poured into separate booms.  Many larvae were already sticking to the sides of the plastic 

carboy, and these were gently rinsed and released into the boom.  The fourth boom served as a 

control and received no larvae.  Figure 5, which appeared in the Fort Myers News-Press article, 

shows the principal investigator releasing larvae into one of the booms. 

 

At the same time, a set of five spat collectors were placed within each boom while 

another set of five were place outside the booms.  Each collector consisted of a 4” x 6” porous 

pad attached to a weight and float.  The collector floated 0.5 m above the sediment.  Spat 

collectors were left in the field three days after the larvae were released.  Spat collectors were 

retrieved at the same time the booms were retrieved.  Spat collectors were immersed in a 5% 

formaldehyde solution for two days , air dried, then examined under a dissecting microscope.  

Table 2 summarizes results from spat collectors. 
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 Figure 2. Four ABBCO Mark I containment booms laid out on the lawn 
   of the MML field station (Pineland, FL) prior to deployment. 
 

 
 
 Figure 3. A containment boom deployed in the field.  Each boom encircles 
   an area of 75 square meters. 
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 Figure 4. All four booms in place in Pine Island Sound. 
 

Table 2.     Number of Scallop Larvae on Spat Collectors. 
 
   Treatment      
Replicate 1 2 3 Control Outside 

1 6 1 0 0 0 
2 2 2 0 0 0 
3 3 2 3 0 0 
4 1 3 1 0 0 
5 0 1 (lost) 0 0 

Total 12 9 4 0 0 
 

 

 All booms and spat collectors were removed three days after larvae were released.  By 

this time, larvae had sufficient time to settle and attach byssal threads, thereby preventing their 

chances of drifting out of the area.  The four buoys marking the center point of each boom were 

left in place for the duration of the study. 
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 A juvenile scallop survey was conducted on February 2, 2004, to determine if scallop 

larvae had settled, metamorphosed and grew.  The four buoys marking the center point of each 

boom was relocated and a quarter-meter quadrat was haphazardly placed within five meters of 

this point.  Fifteen replicate quadrats were sampled.  The number of juvenile scallops was 

tabulated and their size measured (Table 3). 

 

    Treatment 
SCALLOPS 1 2 3 Control 
Number 2 2 4 0 
Mean Size (mm) 25.5 20.0 17.5 --- 

 

 The final adult scallop survey was conducted on July 15, 2004.  Results of this survey 

were analyzed to determine the success of the restoration project.  The project would be 

considered successful if scallop densities at the restoration site were ten times greater than 

scallop densities in the areas surrounding the restoration site that were determined during the 

June survey conducted by FWRI.  A randomized sampling strategy was developed for the final 

scallop survey (Fig 6).  Using the starting points and compass headings generated for this survey, 

a 100 meter transect line was laid out.  Two divers then swam along the transect and counted 

scallops within one meter from the line.  The total area covered was 200 square meters.  Surveys 

were initiated at the three transects which fe ll within the 200 meter radius from the larval release 

point.  A single scallop was found at each transect.  Since these surveys resulted in so few 

scallops, attempts to conduct surveys further away from the restoration site were abandoned, and 

search efforts switched to the actual larval release site.  The center point of all four containment 

booms were relocated and a circular area with a radius of five meters from that point was 

searched.  The total area searched around each site equaled seventy-five square meters.  The 

adult scallop survey and a comparison of restoration scallop density with background density 

from Pine Island Sound are summarized in Table 4. 

 



Mote Marine Laboratory 
September 1, 2004 

RESTORATION OF BAY SCALLOP POPULATIONS IN PINE ISLAND SOUND 
COMPETENT LARVAL RELEASE S TRATEGY                  Page 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. The principal investigator releasing larvae into one of the treatment booms 
  on October 28, 2003. 
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Figure 6. Map of survey area displaying the three sampling zones and randomized 
  starting points for the final bay scallop survey.  The numbers associated 
  with individual points indicate the compass heading for each 100 meter 
  transect line. 
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Table 4.     Results from Adult Bay Scallop Survey at Restoration Site. (July 15, 2004).  Scallop 
                   Densities Compared to Average Density from Pine Island Sound (June, 2004). 
 
        

     Treatment     

   1 2 3 Control Background  

 Total Number 24 19 17 3 ---  

 Mean Size (mm) 57.0 58.7 61.0 60.7 ---  

 S.D. 7.83 8.79 3.16 3.06 ---  

 Scallops / 600 m2 192 152 136 24 1.05  
 

 Scallop density at the restoration site ranged from 136 to 192 per 600 square meters, 

which equals two orders of magnitude higher density than the scallop population within the rest 

of Pine Island Sound.  Mean scallop size (shell height) of restoration scallops ranged from 57.0 

to 61.0 mm, indicating that the scallops have approached their maximum size.  Reproductive 

condition of captured scallops was not determined. 
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SUMMARY 

 
 Approximately 1.5 million competent larvae were successfully released into containment 

booms in Pine Island Sound in the fall of 2003.  Larvae settled and attached to spat collectors 

placed within the booms.  Juvenile scallops were found at the restoration site during the winter 

survey (February).  Finally, numerous adult scallops were present at the restoration site during 

the final survey in July.  At each critical project milestone, positive results were obtained, 

indicating no bottlenecks or disruptions in the life cycle of the introduced larvae. 

 

Scallop density at the restoration site was two orders of magnitude greater than the 

resident scallop population within Pine Island Sound.  A follow-up survey on August 26 (after 

the passage of Hurricane Charley) showed that scallops survived and were not dispersed because 

of the storm. 

 

These results demonstrate that controlled release of competent larvae is a viable method 

of ultimately restoring bay scallop populations in Pine Island Sound.  Compared to previous 

scallop projects along the west coast of Florida which employed different restoration methods, 

releasing competent larvae is a less labor intense and more cost-effective restoration alternative. 

 

The achievements realized in this restoration were due to several crucial elements which 

must be duplicated in future efforts to realize similar successes.  The production of healthy, fully 

developed hatchery larvae and the timely release of those larvae are probably the most critical 

factors.  Proper acclimation of larvae to the receiving waters will help reduce mortality at this 

critical stage.   Adequate monitoring throughout the project is necessary to follow the 

development of introduced scallops.  Finally, continued assessment of resident populations is 

required to compare restoration results with fluctuations in natural population dynamics. 

 

Several modifications to the current protocols could be employed in future restoration 

projects.  Multiple larval releases should be considered.  To allow for greater dispersal and 

ultimately impacting a larger area, containment booms may not be required, as long as larvae are 

released at the proper time and monitoring is adjusted to account for greater larval dispersal. 


