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Introduction 
 

Historic oyster populations have declined dramatically in the Great Bay Estuary, due 

to disease, pollution, and over-harvest.  In the early 1990s biologists estimated that the 

largest beds held about 50 harvestable oysters per m2; in 2006, those same beds had only 

about 7 per m2 even though a successful juvenile set was achieved that year and again in 

2007 (NH Fish and Game Survey).  These resilient and ecologically valuable bivalves serve 

as the estuary's water purification system by filtering out nutrients and suspended solids.  

Oysters aggregate into reefs, providing habitat and feeding grounds for estuarine fish and 

invertebrates.  Viable oyster populations are a critical element of Great Bay Estuary health. 

To assist population recovery, a community-based NH Oyster Conservationist (OC) 

program was begun in 2006 by The University of New Hampshire (UNH).   Today, the OC 

program continues as a collaborative led by The Nature Conservancy (TNC), UNH, NH Sea 

Grant and the National Oceanic and Atmospheric Administration (NOAA) Restoration 

Center.  The program works with community-based volunteers to restore oyster populations 

to the Great Bay and its tributaries.  This report describes results from the third year of 

program activities. 

 

Methods 
 

In spring 2008, we contacted our previous volunteer pool via phone and email to 

secure permission for program use of private docks around the Great Bay Estuary.  New 

volunteers in 2008 were recruited through an announcement posted on the Town of 

Durham website, and by an email notice to members of the Great Bay Stewards, a local 

non-profit stewardship and conservation group.  We recruited four new sites in 2008, but 

lost five from 2007 due to various non-program related factors (e.g., relocation, illness, 
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extended vacations, etc.)  We launched the program with a total of 21 volunteers at 15 

sites, included locations in Durham, Dover, Stratham, Newmarket and Newington. 

For each site, specially modified lobster traps (from B&B Trap and Little Bay Lobster 

Co.) were loaded with 50 clean recycled oyster shells, each with 10 attached oyster spat 

(500 per cage). We obtained the spat as single oysters from Muscongus Bay Aquaculture in 

Bremen, Maine as part of a batch delivered to a local oyster farmer.  The single oyster spat 

were stored in mesh aquaculture sleeves and hung off a dock at Jackson Estuarine Lab 

(JEL) in Durham, NH during cage set-up activities. 

In previous years, “remote setting” techniques were used for cage shell preparation 

by acquiring larvae and allowing natural settlement in large tanks located at JEL.  Since this 

technique had variable success in previous years, we investigated a new preparation 

method in 2008.  Rather than natural settlement, we used a marine epoxy to attach the 

larger single oyster spat (averaging 9mm in length) to the washed shells (Figure 1).  We 

hoped that the new technique with larger oyster spat would reduce mortality and help 

volunteers achieve easier identification and monitoring measurements (Figure 2). 

 

         

 

 

 

Several different types of marine epoxy were tested by trial and error.  We found that 

“Marine Goop” by Eclectic Products, Inc. was the best adhesive, and spat which were glued 

entirely inside the shell seemed to hold better than ones with outside exposure.  A curing 

time of 45 min was best before re-submerging the attached oysters in the cages (Figure 3).  

Figure 1: 9mm oyster spat glued to an oyster shell 
using marine epoxy 

Figure 2: Oyster spat from the Lamprey River 
site six weeks into the OC program. 8 out of 10 
spat are seen here including a dead “gaper”. 
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The epoxy method was labor intensive, so we needed to enlist help from 10 volunteers who 

worked a total of 44 hours over 4 days to attach oyster spat to individual shells (Figure 4). 
 

 

 

 

Due to these preparation efforts, oyster cages were delivered to the conservationists in 

two separate cohort groups.  The first group received their cages during the week of July 15th, 

2008, and the second group during the week of July 29th, 2008.  At delivery, cages were 

attached to floats and secured to docks. New recruits were provided with one-on-one training 

that included an overview of oysters and their importance in Great Bay, information on how 

shellfish are regulated by NH Fish and Game, and training for the care and monitoring of their 

oyster spat.  A program packet was provided to each site with information that volunteers 

needed to properly collect data and identify predators and fouling organisms. Calipers and 

brushes were included for measurements to reduce fouling on oyster cages.  Volunteers 

cared for their oysters for 10 wks and each contributed an estimated 20 hrs of labor (Figure 5). 
 

                                        

  

Figure 3: Oyster Conservationist cage containing 
50 oyster shells with 500 total oyster spat. 

�

Figure 4:  Volunteers attach oyster spat with 
marine epoxy as the “Glue Oyster Cult” 

Figure 5: Oyster Conservationist counting and 
measuring oyster spat at a Lamprey River site. 
Photo: courtesy of Lynn Badger 
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Volunteers inspected their cages each week and collected data every other week for 

counts of live, dead or “gapers”, and missing oysters, in addition to shell measurements and 

identification of predators and fouling agents.  Datasheets were collected in person by the 

program coordinator or emailed.  Cages from the first cohort were collected during the week 

of September 29th and from group two on October 13th, 2008.  A final count of surviving 

oysters and measures were verified by the coordinator at the conclusion of the program, 

and all data were entered into an Excel spreadsheet. 

 

Planting Site Selection 
 

On September 4th, 2008, Ray Konisky (TNC), Ray Grizzle (UNH), and Krystin Ward 

(TNC) traveled to the Oyster River to video map an historic oyster ground and identify future 

restoration sites.  An area with an existing oyster reef was mapped with undersea camera 

equipment attached to a towline (Figure 6).  The program planting area was selected near 

Peter and Marjorie Smith’s dock (3rd year OC volunteers) on the Oyster River near Bunker 

Creek as an excellent site adjacent to a viable area of natural reef. 

 

   

 

 

Planting Day 
 

On October 28th, 2008, 5 volunteers contributed 11 total hours to the planting of the 

OC oysters (Figures 7 and 8). At low tide, volunteers met at Peter and Marjorie Smith’s float 

Figure 6: Ray Grizzle (UNH) mapping an oyster reef in the 
Oyster River using an underwater Seaview camera. 
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to transfer young oysters to the Oyster River restoration site. Ray Konisky and Krystin Ward 

used the Smith’s rowboat and to plant oysters at the site near the base of the Smith’s dock.  
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

Results and Discussion 
 

At program conclusion, an average of 51% of oysters had survived, although site 

rates varied widely from 74% to 12% (Figure 9).  Of mortality, 15% were “gapers” (i.e., 

oysters attached to shell but with open valves) and 85% were missing due to epoxy failure 

or predation.  Green crabs were the most abundant predator and present at every site.  
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LB = Little Bay
GB = Great Bay
OR =Oyster River
PR + Piscataqua 
River
LR = Lamprey 
River
SR = Squamscott 
River
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Figure 7: Peter Smith, Ray Konisky and Krystin Ward 
transferring OC oysters to the new Oyster River 
restoration site. Photo: courtesy of Becky Zeiber 

Figure 8: Bruce Smith, Marjorie Smith, Jere Ludholm 
and Ray Grizzle on oyster planting day. Photo: 
courtesy of Becky Zeiber 

Figure 9: Oyster survival for each OC site by estuary location 
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 Site survival followed similarly variable patterns as reported in previous program 

years.  In particular, the Squamscott River location had the lowest survival in 2006 (8%) and 

again in 2008.  This site is our most upper-estuarine location, suggesting that less food 

and/or lower salinity may weaken oysters and possibly allow for better predation success.  

Overall, our 2008 survival rate of 51% was much higher than previous years (38% in 2006 

and 10% in 2007, Table 1) presumably due to our use of larger spat this year.  We ended 

the program with an estimated total of 3825 healthy oysters for planting.  

 We also tracked the timing of missing oysters to see if epoxy loss or predation was 

more prevalent.  41% of missing oysters occurred by the time of the 1st measurement (at 2 

wks), suggesting that marine epoxy loss was substantial.  Placement of oyster spat within 

the inside curvature of the shell seemed to help the young oyster’s ability to secure with 

natural byssus attachment.  Oyster spat with exposure to the outside of the shell had a 

greater tendency to fall off and we had somewhat better success with larger recycled shells. 

For growth, results also varied widely among the sites (Figure 10). The best 

performing sites were in the Oyster River and at the mouth of the Lamprey River, with 

lowest growth at the Squamscott River and at one site in Little Bay.  
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Figure 10: Oyster growth for OC sites by estuary location 
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The average ending oyster size was 23.6 mm, but some individuals were as large as 

48 mm.  Since sexual maturity is generally achieved for oysters around 80 mm, our results 

suggest that some areas of the Great Bay Estuary may be capable of producing mature 

oyster populations in three or perhaps even two growing seasons.  

 Several sites showed very little or no growth over the ten week program.  Since 

these low-growth sites were all in our second cohort group, we believe this anomaly is due 

to rapid growth in late July during cage preparation.  In fact, the average starting size for the 

first cohort was 13.8 mm, but two weeks later, the second cohort average starting size was 

already a surprising 21.8 mm.  Peak growth appeared to occur over this narrow interval 

and, for many in the second group, nearly all annual growth had been achieved by the time 

the cages were distributed.  Observations of “negative” growth at three sites may be 

attributed to selective predation of somewhat larger individuals by green crabs. 

What We Have Learned 

With our third program year now complete, we have learned a great deal about 

oyster survival and growth in Great Bay Estuary.  It is obvious that certain areas of the 

estuary are outstanding for oyster population viability, especially the Oyster River, Lamprey 

River, and some areas of Little Bay.  We will build on these findings as we work to develop 

restoration plans in the coming years; the placement of this year’s reef at the Oyster River 

was in part influenced by OC results. 

We have also learned a bit about aquaculture techniques and developmental oyster 

ecology.  Our experiment in 2008 with single oysters and marine epoxy showed that we 

could increase survival and growth substantially, but these labor-intensive methods 

produced smaller populations for restoration.  Annual result comparisons show that we 

achieved the largest average size of 23.6 mm in 2008 (vs. 16.7 mm and 8. 7 mm in 2006 

and 2007, respectively) yet we delivered substantially fewer live oysters for the planting reef 

(Table 1).  Still, there are likely ecological trade-offs between numbers of spat on shell, size, 

and survival, considering access to food and biomass-related resistance to mortality factors 

like disease and predation. It is possible that the 2008 class will fare best in natural settings. 

Even though costs were comparable to previous years, our epoxy method was 

clearly labor-intensive and impractical for scaling-up.  With remote setting, natural spat 
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attachment ensures fewer “missing” individuals, and smaller spat may be less susceptible to 

predation (at least initially). However, our conservationists reported higher satisfaction with 

the larger oysters and felt much more confident in their ability to track and measure 

individuals.  Going forward, we will likely use a combination of techniques, and may also 

consider placing shells in crab-proof mesh bags within the cages.  
 

Table 1.  Comparative results from three years of the NH Oyster Conservationist Program 

Year Number 

of Site 

Cages 

Cage 

Setup 

Method 

Initial # 

Oysters 
(Mean/Shell)  

Final # 

Oysters  
(Mean/Shell)  

Survival 

(%) 

Average 

Ending Size  
(mm + SE) 

2006 14 ��+�
��
	�

��)�

24,517 

(35/shell) 

9362 

(13.4/shell) 

38% 16.7 + 1.3 

2007 16 ��+�
��
	�

��)�

52,505 

(218/shell) 

5343 

(6.7/shell) 

10% 8.7 + 1.5 

2008 15 %��
�
�

�,-+��
�
.�
-����/��

7500 

(10/shell) 

3825 

(5.1/shell) 

51% 23.6 + 1.1 

 

Lastly, the OC program continues to be extremely successful in connecting the 

oyster resource to the local community.  Our program participants genuinely enjoy the 

project and frequently tell us about involving other family members and neighbors.  Besides 

collecting interesting and useful information, the program also creates a great forum for 

engaging citizens and educating the public about the ecological importance of oysters.  We 

saw this in December 2008, when NH’s Gundalow Company, as part of a fall lecture series, 

sponsored a talk about Great Bay oysters featuring Ray Grizzle from UNH.  This lecture 

turned out their best audience, with more than 60 attendees, including several OC 

volunteers.  We will continue to build on our experiences and this local enthusiasm in 2009. 
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