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Overview of Program

This report summarizes bay scallop (Argopecten irradians) research conducted by the Molluscan Fisheries program at the Florida Fish and Wildlife Conservation Commission’s Fish and Wildlife Research Institute during calendar year 2009.  First, we report the results of adult population surveys conducted at sites along the west coast of Florida between Pine Island Sound in the south and St. Andrew Bay in the northwest (Figure 1).  The intent of those surveys is to monitor the status of representative scallop populations in Florida and to assess changes in population abundance that may occur in response to management and restoration efforts instituted by the State of Florida since 1994.  Second, we present the results of recruitment monitoring studies that are ongoing in Pine Island Sound, Charlotte County waters Sarasota County waters, Sarasota Bay, Tampa Bay, the near shore zone between Anclote and Crystal River, the near shore zone near Steinhatchee and Keaton Beach, Alligator Harbor, St. Joseph Bay, and St. Andrew Bay (Figure 1).  Finally, we provide a summary of scallop restoration efforts that are underway in state waters.

1. Site Selection

Florida bay scallops consist of several small, discreet populations along the Gulf Coast and generally inhabit the near-shore, shallow-water seagrass beds. 
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Figure 1. Bay scallop sites studied in 2009.
1.1 Adult Abundance Surveys
Consistent with each of the previous surveys (e.g., Arnold et al., 2009) our 2009 adult scallop sampling protocol consisted of diver transect surveys at replicate stations, initially randomly chosen within local seagrass beds, located at each of 10 study sites (see below) during the spring.  At each station, we deployed one diver on each side of a 300-m transect line who searched within one meter of the line along its length.  All scallops within that two by 300 meter area were counted, and the shell height (distance from the hinge to the leading ventral margin) of the first 30 scallops encountered were measured.  Surveys were conducted at study sites located in northern and southern Pine Island Sound, Sarasota Bay, Tampa Bay, Anclote, Hernando, Homosassa, Steinhatchee, St. Marks, St. Joseph Bay, and St. Andrew Bay (Figure 1) during May through August.  Twenty stations were sampled at each site with the exception of southern Pine Island Sound (N = four), and Sarasota Bay (N = ten).  Each station comprised a 600 m2 survey area, so we sampled 12,000 m2 of potential bay scallop habitat at most sites. 
We classify health of the local populations surveyed using the average number of scallops per 600m2 area.  Populations whose average falls below five scallops per 600m2 area are classified as “collapsed”; populations with averages that range between 5 - 25 scallops per transect are classified as “transitional”; and populations with averages greater than 25 scallops per 600m2 area are classified as “healthy.”   We use these classifications as well as the resiliency of a population to determine which local areas may need assistance, most often in the form of restoration efforts, but occasionally in recommendations for management changes.  For locations with long term data sets (St. Andrew Bay, St. Jospeh Bay, Steinhatchee, Crystal Bay/Homosassa Bay, Hernando area, Anclote area, and Pine Island Sound) the least-squared means were calculated using a SAS Glimmix procedure (SAS reference).  Letter designations of the LS means are plotted in the respective graphs.  Years with the same letters are not significantly different from each other.  
We also assisted as necessary in the local community scallop searches hosted by Tampa Bay Watch, Sarasota Bay Watch, and Charlotte Harbor.  These surveys followed a similar procedure as FWRI adult abundance surveys with the exception of transect length and survey method.  At each station a 50-m weighted transect line was deployed in shallow-water grassy habitats, and volunteers snorkeled the length, counting all scallops within a one meter path on each side of the transect. No shell heights were recorded.
1.2 Recruitment Monitoring
After adult scallops spawn, the larvae undergo a 2-week planktonic process before settling out of the water column onto seagrass blades.  These newly settled juvenile scallops, called spat, will grow and become next year class.  We estimate the recruitment of these spat using collector designed to mimic seagrass blades.  The collectors consist of a vexar mesh panel encased within a citrus bag that is tied to a polypropylene rope. The rope is anchored to a cement block and is supported with a round surface float (Arnold et al., 1998).  Generally a single collector is deployed at each station and allowed to soak for eight weeks prior to retrieval.  An additional collector is deployed at the same station, four weeks later, and similarly allowed to soak for eight weeks.  This overlapping deployment/recovery schedule ensures that any recruitment event that occurs just prior to recovery of one series of collectors can be detected on the overlapping collector.  Upon recovery, collectors are returned to the laboratory for visual examination and enumeration of all recruits.  
Collectors are deployed at 13 sites statewide: St. Andrew Bay, St. Joseph Bay, Alligator Harbor, Keaton Beach area, Steinhatchee area, the Crystal Bay/Homosassa Bay area, the nearshore waters off Hernando County (Bayport), the Anclote Anchorage area, Tampa Bay, Sarasota Bay, the intracoastal waters throughout Sarasota County, the Charlotte Harbor area, and Pine Island Sound (Figure 1).  Collectors in deployed in Tampa Bay and Sarasota Bay are processed immediately upon retrieval and all live recruits collected are returned to the FWRI facility for growout in Bayboro Harbor.  These scallops will be used at a later date during our ongoing restoration efforts.  At the St. Andrew Bay, St. Joseph Bay, Alligator Harbor, Steinhatchee and Keaton Beach, Sarasota County, Charlotte Harbor, and Pine Island Sound sites, collectors are retrieved and deployed by various volunteer scientific agencies and shipped or transported to FWRI for processing.  All generated data is standardized by dividing the number scallops on a collector by the number of days that the collector was deployed.  For reporting purposes these numbers of scallops per collector per day are averaged for each deployment period and graphically reported by retrieval date.  Also note that the y-axis scale of the recruitment plots changes from site to site associated with changes in the magnitude of recruitment at each site.

1.3 Restoration Activities 

In 2009, we continued restoration efforts in Pine Island Sound, St. Andrew Bay, Sarasota County waters, and Tampa Bay.  We utilized several sources/techniques for restoration, chief among these being the retention and culture of scallop spat (i.e., new recruits) collected during recruitment monitoring efforts in Tampa Bay, Sarasota Bay, and St. Andrew Bay.  Recruits collected in Tampa Bay and Sarasota Bay and cultured in Bayboro harbor waters were used in restoration efforts in Tampa Bay, in Sarasota County community restoration efforts, and in Pine Island Sound community restoration efforts.  In September and December 2008, we deployed additional collectors in St. Andrew Bay to soak over the winter months in order to amplify the number of recruits collected.  These collectors consisted of a two meter length of black netting that was bunched up and stuffed into a citrus bag, adding both surface area and volume to the collector.  Once the collectors were retrieved they were immediately processed.  Large scallops were given to NOAA and GCCC staff to hang in cages off local docks, and small scallops (<10 mm) were transferred to mesh bags and transported back to the FWRI where they were placed in cages and deployed off the FWRI dock into Bayboro Harbor until they reached a size capable of avoiding predation pressure (>20 mm shell height).  Once these scallops were of suitable planting size they were transported back to the target estuary and released into seagrass beds.

We also partnered with Tampa Bay Watch staff to collect adult scallops from Tampa Bay waters near Tarpon Key that were placed in cages and hung off of local volunteer docks.  The scallops remained in the cages throughout their short life cycle with the assumption that they spawned before their death.  

2.0 St. Andrew Bay
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Figure 2. St. Andrew Bay restoration (dot), survey (triangle), and recruitment monitoring (square) stations sampled in 2009.
2.1 St. Andrew Bay Adult Abundance Surveys
We surveyed 20 stations in St. Andrew Bay in 2009 (Figure 2).  St. Andrew Bay scallop abundance increased in 2009, reaching a healthy status (>25 scallops / 600m2) for the first time in 13 years.  We recorded scallops at 13 of our 20 survey stations, with no scallops found in the north end of the bay (Figure 3).  Of the 261 scallops measured in 2009, shell heights (mm) during the June sampling effort ranged from 14 to 69, the average was 45.5, and the most frequent shell heights recorded were 45 and 48.  Even though the population status reached a healthy level, it is not a resilient population, and so we will continue restoration efforts in this estuary.  
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Figure 3. Annual St. Andrew Bay survey abundances. Triangles indicate the scallop density at a given station (per 600m2). The solid line connects the yearly means, and the dotted line the yearly medians. The letters above the graph are the results of the comparison of means where similar letters denote averages that were not different at a significance level of 0.05.
2.2 St. Andrew Bay Recruitment Monitoring
Recruitment monitoring occurred at 10 stations in the St. Andrew Bay area in 2009 (Figure 2).  Of the 110 collectors deployed in 2009, 102 were recovered and processed.  Of those 102 collectors, spat were present on 79 (77.5% - the highest rate of monitored sites statewide in 2009) and no scallops were observed on the remaining 23 collectors.  The total spat observed at this site in 2009 was 2,639, the average was 25.9 per collector, and the maximum number found on a single collector was 235.  The strongest recruitment peak occurred in collectors retrieved in December, and recruitment was observed in 10 of the 11 retrieval dates (Figure 4).  No spat were found in collectors retrieved in April. 
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Figure 4. St. Andrew Bay scallop recruitment during 2009. The number of scallops per collector was standardized by dividing the count by the number of days deployed, then averaged by deployment period and plotted by retrieval date.

2.3 St. Andrew Bay Restoration Activities
On December 15 and 16, 2008, FWRI staff collected a total of 2,841 scallops off the ten Vexar collectors regularly deployed and off the 40 set of supplemental collectors.  Scallops that were above 15 mm in shell height were divided into groups of 25 individuals and placed in mesh bags within plastic cages and hung from docks at the NOAA facility.  The remaining scallops were transported back to FWRI for growout.  We delivered approximately 500 bay scallop spat to staff of NOAA and Gulf Coast Community College which were then distributed to volunteers and Gulf Coast Community College students and monitored monthly for growth and mortality rates (Figure 5).  The caged scallops were monitored through May 2009 and were then released into seagrass beds in the north end of the bay (Figure 2).  On February 23 and 24, 2009, FWRI released 1,910 scallops that were originally from collectors retrieved in December 2008 and cultured in Bayboro Harbor at four sites around St. Andrew Bay.  During the same two days FWRI staff collected a total 777 scallops off the ten Vexar collectors regularly deployed and off the supplemental set of 40 collectors deployed in St. Andrew Bay and transported them back to FWRI for grow-out.  On June 15, 2009, FWRI staff transported 400 scallops from Bayboro Harbor to St. Andrew Bay and released them at two locations in East Bay.  
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Figure 5. Actual (circle) and average (line) shell heights of caged scallops in St. Andrew Bay.  

3.0 St. Joseph Bay
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Figure 6. St. Joseph Bay survey (triangle) and recruitment monitoring (square) stations.
3.1 St. Joseph Bay Adult Abundance Surveys
We surveyed 20 stations in St. Joseph Bay in 2009 (Figure 6).  The scallop population in St. Joseph Bay increased from a transitional population (5 - 25 scallops / 600m2) in 2008, to a healthy one (> 25 scallops / 600m2) in 2009.  Scallops were found at all 20 stations, with almost half of the total number found observed at one station located in slightly deeper water and thinner grass (Figure 7).  Of the 369 scallops measured in 2009, shell heights (mm) during the June sampling effort ranged from 24 to 75, the average was 48.0, and the most frequent shell height recorded was 45.  
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Figure 7. Annual St. Joseph Bay survey abundances. Triangles indicate the scallop density at a given station (per 600m2). The solid line connects the yearly means, and the dotted line the yearly medians. The letters above the graph are the results of the comparison of means where similar letters denote averages that were not different at a significance level of 0.05.
3.2 St. Joseph Bay Recruitment Monitoring
Recruitment monitoring in St. Joseph Bay occurred at four stations, each with three replicates, during January - April 2009.  Beginning in March a new configuration of 12 stations (including the original four), each with a single replicate, was deployed, positioning the collectors around the bay (Figure 6).  All collectors retrieved in May through December were of the new design.  Of the 120 collectors deployed in 2009, 102 were recovered, and 12 were lost during shipment to the Fish and Wildlife Research Institute.  Of those 90 collectors processed, spat were present on 64 (71.1%) and no scallops were observed on the remaining 26 collectors.  The total spat observed at this site in 2009 was 1,855, the average was 20.6 per collector, and the maximum number found on a single collector was 494.  The strongest recruitment peak occurred in collectors retrieved in January, and recruitment was observed in all of the ten retrieval dates, with the exception of the lost collectors that were retrieved in late July (Figure 8).
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Figure 8. St. Joseph Bay scallop recruitment during 2009. The number of scallops per collector was standardized by dividing the count by the number of days deployed, then averaged by deployment period and plotted by retrieval date. The gap indicates the time period for which the collectors were lost during shipment. 
4.0 Apalachee Bay Area
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Figure 9. Apalachee Bay area survey (triangle) and recruitment monitoring (square) stations sampled in 2009. 

4.1 Apalachee Bay Area Adult Abundance Surveys
We surveyed 20 stations in the Apalachee Bay area including five near Lanark and Alligator Harbor, and 15 in the St. Marks area, eight of which were sampled the previous year (Figure 9).  In 2008 the local population was a healthy one (>25 scallops / 600m2), but in 2009 the total number found decreased, even though more stations were sampled, dropping this local population to a transitional one (5 - 25 scallops / 600m2).  We found scallops at 15 stations, but in smaller quantities than the year before (Figure 10).  Of the 159 scallops measured in 2009, shell heights (mm) during the June sampling effort ranged from 10 to 68, the average was 51.8, and the most frequent shell height recorded was 53.  
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Figure 10. Annual St. Marks survey abundances. Triangles indicate the scallop density at a given station (per 600m2). The solid line connects the yearly means, and the dotted line the yearly medians. Mean-comparison groupings were not performed for this site.  
4.2 Apalachee Bay Area Recruitment Monitoring 

Recruitment monitoring occurred at four stations in Alligator Harbor in 2009 (Figure 9).  Of the 40 collectors deployed in 2009, 38 were recovered.  Of those 38 collectors recovered, spat were present on 12 (31.6%) and no scallops were observed on the remaining 26 collectors.  The total spat observed at this site in 2009 was 48, the average was 1.3 per collector, and the maximum number found on a single collector was 14.  The strongest recruitment peak occurred in collectors retrieved in January, and recruitment was observed in eight of the ten retrieval dates (Figure 11).  No spat were found in collectors retrieved in May or August. 
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Figure 11. Alligator Harbor scallop recruitment during 2009. The number of scallops per collector was standardized by dividing the count by the number of days deployed, then averaged by deployment period and plotted by retrieval date.
5.0 Steinhatchee
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Figure 12. Steinhatchee area survey (triangle) and recruitment monitoring (square) stations sampled in 2009.
5.1 Steinhatchee Adult Abundance Surveys
We surveyed 20 stations in the Steinhatchee area in 2009 (Figure 12).  The Steinhatchee scallop population remained a healthy one (>25 scallops / 600m2) in 2009, although the total number of scallops found was less than the number observed in 2008.  Scallops were observed at 19 of the stations, with 10 of these supporting 25 or more scallops per transect (Figure 13).  Due to the vast seagrass beds at this site, we plan to increase the area surveyed in 2010, adding 10 stations and expanding our Steinhatchee coverage to include areas north and south of our current range.  Steinhatchee consistently remains the healthiest and most resilient scallop population we monitor in Florida, with healthy (>25 scallops / 600m2) means in 13 out of the 16 years surveyed, and with transitional means (5 -25 scallops / 600m2) in the remaining three years.  Of the 368 scallops measured in 2009, shell heights (mm) during the June sampling effort ranged from 23 to 67, the average was 50.4, and the most frequent shell height recorded was 50.  
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Figure 13. Annual Steinhatchee survey abundances. Triangles indicate the scallop density at a given station (per 600m2). The solid line connects the yearly means, and the dotted line the yearly medians. The letters above the graph are the results of the comparison of means where similar letters denote averages that were not different at a significance level of 0.05.
5.2 Steinhatchee Recruitment Monitoring
Recruitment monitoring occurred on four replicate collectors at each of one station in the Keaton Beach area, and one station in the Steinhatchee area in 2009 (Figure 12).  Of the 44 collectors deployed in 2009 at the Keaton Beach site, all were recovered.  Spat were present on 16 (36.4%) and no scallops were observed on the remaining 28 collectors. The total spat observed at this site in 2009 was 48, the average was 1.1 per collector, and the maximum number found on a single collector was 14.  Of the 48 collectors deployed in 2009 at the Steinhatchee site, 44 were recovered.  Of those 44 collectors recovered, spat were present on nine (20.5%) and no scallops were observed on the remaining 35 collectors. The total spat observed at the Steinhatchee site in 2009 was 12, the average was 0.3 per collector (the lowest in the state), and the maximum number found on a single collector was three.
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Figure 14. Keaton Bach (A) and Steinhatchee (B) scallop recruitment during 2009. The number of scallops per collector was standardized by dividing the count by the number of days deployed, then averaged by deployment period and plotted by retrieval date.
6.0 Crystal Bay Area
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Figure 15. Crystal Bay area survey (triangle) and recruitment monitoring (square) stations sampled in 2009.
6.1 Crystal Bay Adult Abundance Surveys
We surveyed 20 stations in the Crystal Bay area in 2009 (Figure 15).  The scallop population in the Crystal Bay / Homosassa Bay area decreased from a healthy population (>25 scallops / 600m2) to a transitional one (5 - 25 scallops / 600m2) in 2009.  We recorded scallops at 19 of the survey stations (Figure 16), and the number of stations supporting more than 25 scallops per transect (our criteria for a healthy population) decreased from 16 in 2008 to four in 2009.  This is another site where we plan to add stations in 2010 (N=10) to encompass more of the vast submerged vegetations.  Of the 331 scallops measured in 2009, shell heights (mm) during the June sampling effort ranged from 25 to 65, the average was 50.2, and the most frequent shell height recorded was 50.  
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Figure 16. Annual Crystal Bay area survey abundances. Triangles indicate the scallop density at a given station (per 600m2). The solid line connects the yearly means, and the dotted line the yearly medians. The letters above the graph are the results of the comparison of means where similar letters denote averages that were not different at a significance level of 0.05.
6.2 Crystal Bay Recruitment Monitoring
Recruitment monitoring occurred at 12 stations in the Crystal Bay area in 2009 (Figure 15).  Of the 144 collectors deployed in 2009, 125 were recovered.  Of those 125 collectors recovered, spat were present on 13 (10.4% - lowest statewide) and no scallops were observed on the remaining 112 collectors.  The total spat observed at this site in 2009 was 46, the average was 0.4 per collector (the 2nd lowest in the state), and the maximum number found on a single collector was nine.  The strongest recruitment peak occurred in collectors retrieved in November, and recruitment was observed in five of the 12 retrieval dates (Figure 17).  No spat were found in collectors pulled in January – March, or May - August.  We continue to observe poor recruitment at this site compared to the number of adults observed during summer surveys, as well as the quantity and quality of available habitat.    
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Figure 17. Crystal Bay area scallop recruitment during 2009. The number of scallops per collector was standardized by dividing the count by the number of days deployed, then averaged by deployment period and plotted by retrieval date.
7.0 Hernando
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Figure 18. Hernando area survey (triangle) and recruitment monitoring (square) stations sampled in 2009.
7.1 Hernando Adult Abundance Surveys
We surveyed 20 stations in the nearshore waters of Hernando county in 2009 (Figure 18).  The scallop population in the Hernando area decreased from a healthy population (>25 scallops / 600m2) to a transitional one (5 - 25 scallops / 600m2) in 2009.  We recorded scallops at all 20 of the survey stations again in 2009, but at lower numbers from 2008 (Figure 19).  Of the 262 scallops measured in 2009, shell heights (mm) during the June sampling effort ranged from 6 to 70, the average was 50.6, and the most frequent shell height recorded was 55.    
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Figure 19. Annual Hernando area survey abundances. Triangles indicate the scallop density at a given station (per 600m2). The solid line connects the yearly means, and the dotted line the yearly medians. The letters above the graph are the results of the comparison of means where similar letters denote averages that were not different at a significance level of 0.05. Hernando survey was initiated in 1997.

7.2 Hernando Recruitment Monitoring
Recruitment monitoring occurred at 12 stations in the Hernando area in 2009 (Figure 18).  Of the 144 collectors deployed in 2009, 136 were recovered.  Of those 136 collectors recovered, spat were present on 47 (34.6%) and no scallops were observed on the remaining 89 collectors.  The total spat observed at this site in 2009 was 280, the average was 2.1 per collector, and the maximum number found on a single collector was 46.  The strongest recruitment peak occurred in collectors retrieved in December, and recruitment was observed in 10 of the 12 retrieval dates (Figure 20).  No spat were found in collectors retrieved in late August or September.
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Figure 20. Hernando area scallop recruitment during 2009. The number of scallops per collector was standardized by dividing the count by the number of days deployed, then averaged by deployment period and plotted by retrieval date.

8.0 Anclote
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Figure 21. Anclote area survey (triangle), and recruitment monitoring (square) stations sampled in 2009.
8.1 Anclote Adult Abundance Surveys
We surveyed 20 stations in the Anclote area in 2009 (Figure 21).  The scallop population in the Anclote anchorage area remained healthy (>25 scallops / 600m2) in 2009, with a higher total number found that in 2008, and with the highest number of scallops found statewide.  We recorded scallops at 18 of the 20 survey stations (Figure 22).  Of the 498 scallops measured in 2009, shell heights (mm) during the June to July sampling effort ranged from 29 to 69, the average was 51.9, and the most frequent shell height recorded was 50.  
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Figure 22. Annual Anclote area survey abundances. Triangles indicate the scallop density at a given station (per 600m2). The solid line connects the yearly means, and the dotted line the yearly medians. The letters above the graph are the results of the comparison of means where similar letters denote averages that were not different at a significance level of 0.05.
8.2 Anclote Recruitment Monitoring
Recruitment monitoring occurred at 12 stations in the Anclote area in 2009 (Figure 21).  Of the 144 collectors deployed in 2009, 105 (72.9%) were recovered, remaining the site with the greatest number of collector loss.  Of those 105 collectors recovered, spat were present on 75 (71.4%) and no scallops were observed on the remaining 30 collectors.  The total spat observed at this site in 2009 was 3821, the average was 36.4 per collector, and the maximum number found on a single collector was 1095.  The strongest recruitment peak occurred in collectors retrieved in February, and recruitment was observed in all 12 of the retrieval dates (Figure 23).  This year elevates the number of months of continuous recruitment to collectors in the Anclote area to 49 (54 deployment periods).  This site remains a strong area for scallop recruitment.  
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Figure 23. Anclote scallop recruitment during 2009. The number of scallops per collector was standardized by dividing the count by the number of days deployed, then averaged by deployment period and plotted by retrieval date.
9.0 Tampa Bay
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Figure 24. Tampa Bay restoration (dot), survey (triangle), and recruitment monitoring (square) stations sampled in 2009.
9.1 Tampa Bay Adult Abundance Surveys
We surveyed 20 stations in Tampa bay in 2009 (Figure 24).  The scallop population in the Tampa Bay area remained a healthy (>25 scallops / 600m2) population in 2009, with the total number observed increasing slightly from 2008.  We recorded scallops at 14 of the 20 survey stations (Figure 25).  Of the 215 scallops measured in 2009, shell heights (mm) during the July sampling effort ranged from 30 to 66, the average was 52.5, and the most frequent shell height recorded was 50.  Tampa Bay Watch’s Great Bay Scallop Search also recorded a higher number of scallops in the Boca Ciega Bay area than any year previous.  The yearly number of scallops counted by volunteers can be viewed on Tampa Bay Watch’s website: http://tampabaywatch.org/.    
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Figure 25. Annual Tampa Bay survey abundances. Triangles indicate the scallop density at a given station (per 600m2). The solid line connects the yearly means, and the dotted line the yearly medians. Mean-comparison groupings were not performed for this site.  
9.2 Tampa Bay Recruitment Monitoring
Recruitment monitoring occurred year-round at six stations in the Boca Ciega Bay area of Tampa Bay in 2009 (Figure 24).  In October we added an additional 12 stations around Tampa Bay as part of a grant funded project.  Of the 72 collectors deployed in Boca Ciega Bay in 2009, 59 were recovered.  Of those 59 collectors recovered, bay scallop spat were present on 37 (62.7%), and no scallops were observed on the remaining 22 collectors.  Of those 59 collectors recovered, calico scallop spat were present on 11 (18.6%) of the collectors.  The total bay scallop spat observed at this site in 2009 was 3,496, the average was 59.2 per collector (the highest in the state), and the maximum number found on a single collector was 726.  The total calico scallop spat observed at this site in 2009 was 53, the average was 0.9 per collector, and the maximum number found on a single collector was 17.  The strongest recruitment peak occurred in collectors retrieved in January, and recruitment was observed in 10 of the 12 retrieval dates (Figure 26).  No bay scallop spat were found in collectors retrieved in September or October.  To date four bay scallops have been found on the 12 bay-wide collectors.   
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Figure 26. Tampa Bay bay scallop recruitment during 2009. The number of scallops per collector was standardized by dividing the count by the number of days deployed, then averaged by deployment period and plotted by retrieval date. 

9.3 Tampa Bay Restoration Activities
We were able to cultivate approximately 5,500 juvenile scallops for restoration activities in Tampa Bay from spat harvested off Tampa Bay and Sarasota Bay recruitment collectors.  On March 3, 2009, FWRI staff free-planted 1,000 of those scallops in grass beds near Wheedon Island (Figure 24).  The remaining scallops were released freely into seagrass beds on March 17, 2009 near Vinoy Park (N = 500 and 532), Coquina Key (N = 1,500), Boca Ciega Bay (N = 500), and Gulfport (N = 1500).  The planted scallops ranged from approximately 10 to 30 mm, with the majority on the small size.  Although we originally collected over 9,700 scallops from Tampa Bay and Sarasota Bay collectors, high water temperatures and heavy rainfall in May and June led to high mortality of the scallops remaining in cages deployed in Bayboro Harbor, so that a second set of free-releases was not an option for further Tampa Bay scallop restoration.
On October 5, 2009, FWRI and Tampa Bay Watch staff and volunteers collected 500 adult scallops from seagrass beds in Boca Ciega Bay.  These scallops were transported to four sites around lower Tampa Bay and hung in cages off Tampa Bay Watch headquarters and other volunteer docks.  This marks the 5th year that this type of volunteer restoration has been in place in Tampa Bay.   

10.0 Sarasota Bay Area
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Figure 27. Sarasota Bay area restoration (dot), survey (triangle), and recruitment monitoring (square) stations sampled in 2009.

10.1 Sarasota Bay Adult Abundance Surveys
FWRI staff surveyed 10 stations in northern Sarasota Bay in 2009 (Figure 27).  The scallop population in the Sarasota Bay area remained a healthy population (>25 scallops / 600m2), though numbers were down from last year.  We recorded scallops at five of the 10 survey stations, which was half of the distribution of 2008 surveys (Figure 28).  Of the 133 scallops measured in 2009, shell heights (mm) during the July sampling effort ranged from 25 to 69, the average was 54.0, and the most frequent shell height recorded was 60.
The 2nd annual Sarasota Bay Watch scallop search on August 8, 2009 had a good turnout, with volunteers counting 136 scallops.  Sarasota Bay Watch information can be found at www.sarasotabaywatch.org.  Scallop surveys performed countywide by Sarasota County staff in September 2009 yielded a total count of 123 scallops.  Staff scientists performed 27 100-m visual surveys in seagrass beds throughout the entire Sarasota County waterway system, for an average of 4.6 scallops per 200m2.  Figure 29 illustrates the total number of scallops observed by both volunteers and Sarasota County staff scientists in 2009.    
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Figure 28. Annual Sarasota Bay area survey abundances. Triangles indicate the scallop density at a given station (per 600m2). The solid line connects the yearly means, and the dotted line the yearly medians. Mean-comparison groupings were not performed for this site.   
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Figure 29.  Bay scallop counts observed in Sarasota Bay and county waters during Sarasota Bay Watch’s volunteer event and during transect surveys performed by county scientists in 2009.
10.2 Recruitment Monitoring
Recruitment monitoring occurred at 8 stations in the Manatee County area of Sarasota Bay, and at 15 stations in the Sarasota County area in 2009 (Figure 27).  Of the 96 collectors deployed in 2009 in Manatee County, 87 were recovered.  Of those 87 collectors recovered, bay scallop spat were present on 53 (60.9%), and no scallops were observed on the remaining 34 collectors.  Of those 87 collectors recovered, calico scallop spat were present on 33 (37.9%) of the collectors.  The total bay scallop spat observed at this site in 2009 was 2823, the average was 32.5 per collector, and the maximum number found on a single collector was 705.  The total calico scallop spat observed at this site in 2009 was 317, the average was 3.6 per collector, and the maximum number found on a single collector was 84.  The strongest recruitment peak occurred in collectors retrieved in January, and recruitment was observed in 10 of the 12 retrieval dates (Figure 30).  No bay scallop spat were found in collectors retrieved in August or November.
Of the 165 collectors deployed in 2009 in Sarasota County, 161 were recovered.  Of those 161 collectors recovered, bay scallop spat were present on 79 (49.1%), and no scallops were observed on the remaining 82 collectors.  Of those 161 collectors recovered, calico scallop spat were present on 33 (20.5%) of the collectors.  The total bay scallop spat observed at this site in 2009 was 2144, the average was 13.3 per collector, and the maximum number found on a single collector was 384.  The total calico scallop spat observed at this site in 2009 was 360, the average was 2.2 per collector, and the maximum number found on a single collector was 76.  The strongest recruitment peak occurred in collectors retrieved in January, and recruitment was observed in 10 of the 11 retrieval dates (Figure 30).  No bay scallop spat were found in collectors retrieved in November.
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Figure 30. Sarasota Bay system bay scallop recruitment during 2009. Graph (A) depicts recruitment for collectors deployed in Manatee County and maintained by FWRI staff, and graph (B) depicts recruitment for collectors deployed in Sarasota County and maintained by County staff. The number of scallops per collector was standardized by dividing the count by the number of days deployed, then averaged by deployment period and plotted by retrieval date.

10.3 Sarasota Bay Restoration Activities
On July 30 and 31, 2009, FWRI and Sarasota County staff transported approximately 900 bay scallops from Bayboro Harbor and deployed them in 18 cages off volunteer homeowner docks along  Sarasota County (Figure 27).  These volunteers monitored the caged scallops at least once a month, measuring the ten largest scallops out of the original 50, and counting the number of live animals remaining (Figure 31).  The fluctuation within the graph is due to the mortality of the larger individual measured over time.  For future efforts all scallops within the cage will be measured to get a more accurate snapshot of local wild scallop population growth rates.  This second year of community based restoration also had a high degree of early mortality within the cages.  This may be attributed to high water temperatures, especially when transporting scallops from Bayboro to the respective homeowner’s dock, as well as heavy rainfall throughout the summer months.  Increased rainfall and runoff causes a drop in the salinity which the scallops are extremely sensitive to.  The hope for 2010 efforts is to plant earlier in the summer to avoid mortalities before the scallops have acclimated to the local areas.  
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Figure 31.  Actual (circle) and average (line) shell heights of caged scallops throughout Sarasota County.  
11.0 Charlotte Harbor and Pine Island Sound
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Figure 32. Charlotte Harbor and Pine Island Sound restoration (dot), survey (triangle), and recruitment monitoring (square) stations sampled in 2009.

11.1 Charlotte Harbor and Pine Island Sound Adult Abundance Surveys
We surveyed 20 stations in the northern end of Pine Island Sound in May 2009, and four stations in the southern end (Figure 32) in August 2009.  The scallop population in the north end of Pine Island Sound area increased from a collapsed population (<5 scallops / 600m2) to a transitional one (5 - 25 scallops / 600m2) in 2009.  We recorded scallops at 19 of the 20 survey stations (Figure 33), which is a much broader distribution than what was observed in 2008 (two out of 20).  This increase in abundance may be a positive sign of our restoration efforts, which are heavy in this area, but in no way indicate a stable population.  For this reason we will continue restoration efforts in Pine Island Sound.  Of the 270 scallops measured in 2009, shell heights (mm) during the May sampling effort ranged from 17 to 64, the average was 45.7, and the most frequent shell height recorded was 42.  Only four scallops were observed in the southern end of Pine Island Sound in August, and their shell heights were 42, 43, 55, and 62 mm.
On September 12, 2009, the first annual Great Bay & Sound Scallop Search in the Charlotte Harbor vicinity hosted by the University of Florida Sea Grant program was a success despite the unfavorable weather conditions.  Volunteers came out to snorkel local seagrass beds and counted 94 bay scallops. This was a higher number than anticipated and hopefully shows signs of improving habitat and water quality and other contributing factors crucial for bay scallop populations.
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Figure 33. Annual northern Pine Island Sound area survey abundances. Triangles indicate the scallop density at a given station (per 600m2). The solid line connects the yearly means, and the dotted line the yearly medians.  The letters listed above are the mean-comparison letters generate using a mixed model in SAS, and show between-year similarity groupings.

.      
11.2 Charlotte Harbor and Pine Island Sound Recruitment Monitoring
Recruitment monitoring occurred at 12 stations in the Lemon Bay to Charlotte Harbor area of Charlotte County in 2009 (Figure 32).  Of the 156 collectors deployed in 2009, 130 were recovered.  Of those 130 collectors recovered, bay scallop spat were present on 51 (39.2%), and no scallops were observed on the remaining 79 collectors.  Of those 130 collectors recovered, calico scallop spat were present on 37 (28.5%) of the collectors.  The total bay scallop spat observed at this site in 2009 was 1,292, the average was 9.9 per collector, and the maximum number found on a single collector was 151.  The total calico scallop spat observed at this site in 2009 was 466, the average was 3.6 per collector, and the maximum number found on a single collector was 98.  The strongest recruitment peak occurred in collectors retrieved in May, and recruitment was observed in 8 of the 13 retrieval dates (Figure 34).  No bay scallop spat were found in collectors retrieved in May or September through December.

Recruitment monitoring occurred at 18 stations in Pine Island Sound area in 2009 (Figure 32).  Of the 216 collectors deployed in 2009, 194 were recovered.  Of those 194 collectors recovered, bay scallop spat were present on 49 (25.3%), and no scallops were observed on the remaining 145 collectors.  Of those 194 collectors recovered, calico scallop spat were present on 36 (18.6%) of the collectors.  The total bay scallop spat observed at this site in 2009 was 145, the average was 0.8 per collector, and the maximum number found on a single collector was 16.  The total calico scallop spat observed at this site in 2009 was 351, the average was 1.8 per collector, and the maximum number found on a single collector was 89.  The strongest recruitment peak occurred in collectors retrieved in December, and recruitment was observed in 11 of the 12 retrieval dates (Figure 34).  No bay scallop spat were found in collectors retrieved in October.
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Figure 34. Charlotte Harbor area (A) and Pine Island Sound (B) bay scallop recruitment during 2009 as plotted by retrieval date. The number of scallops per collector was standardized by dividing the count by the number of days deployed, then averaged by date and plotted.
11.3 Charlotte Harbor and Pine Island Sound Restoration Activities
On the heels of successful community based restoration efforts FWRI scientists teamed up with scientists from the Sanibel-Captiva Conservation Foundation (http://www.sccf.org/) to try a similar approach for restoring bay scallops to Pine Island Sound.  Previous attempts focused on releasing larval and juvenile scallops into the bay, but this method offered no way to assess the survival of the scallops after deployment.  On February 26, 2009 FWRI staff transported 1,000 bay scallops from Bayboro Harbor to Sanibel.  Scientists Loren Cohen and Mark Thompson of were on hand to distribute the scallops to waiting volunteers, who would in turn place them in cages and hang off their personal docks.  Half of the scallop cages were hung in canals and others in the open Sound area.  The canal sites were in more developed areas and the salinity values more variable than that of the non-canal sites.  Figures 35 and 36 illustrate the growth measurements recorded by volunteers and Figure 37 depicts the survival rates for the two deployment areas over the course of the study.  
On March 3, 2009 Jim Culter of Mote Marine Lab planted 60 scallops at each of two spots in Pine Island Sound. On August 29, 2009, FWRI staff planted the remaining 500 scallops that were grown in Bayboro Harbor in the southern end of Pine Island Sound (Figure 32). 
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Figure 35.  Shell heights of caged bay scallops deployed in open water areas in Pine Island Sound in 2009. 
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Figure 36.  Shell heights of caged bay scallops deployed in canal areas in Pine Island Sound in 2009. 
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Figure 37. Percent survival of caged bay scallops deployed in open water and canal areas in Pine Island Sound in 2009. 
12.0 Summary 
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