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PROJECT OBJECTIVES:

1) Conduct pathogen assays in wild and hatchery produced hard clams and oysters in Rehoboth Bay, Indian River Bay and Little Assawoman Bay

2) Monitor growth and survival of hatchery produced oyster seed

ANTICIPATED BENEFITS:

Bivalve protozoan pathogens and the disease outbreaks (epizootics) they produce have significantly impacted shellfish populations in Mid‑Atlantic region and other estuaries along the eastern seaboard. Current information on the occurrence and distribution of MSX, Dermo and QPX pathogens will assist state fisheries managers to monitor populations of bivalve shellfish valued for their commercial, recreational and ecological importance to Delaware’s coastal bays.
PROGRESS OF THE WORK AND PRINCIPAL ACCOMPLISHMENTS:

Objective 1) Conduct pathogen assays in wild and hatchery produced hard clams, and oysters in Rehoboth Bay, Indian River Bay and Little Assawoman Bay

Natural abundance and distribution of the eastern oyster (Crassostrea virginica) in Delaware’s Inland Bays varies from low and intermittent (Rehoboth and Indian River) to absent (Little Assawoman). By contrast hard clam (Mercenaria mercenaria) populations are much more plentiful and widely distributed in Rehoboth and Indian River Bays but are not found in the Little Assawoman Bay  (see Center for the Inland Bays report “Evaluation of the Natural Occurrence and Stock Enhancement Potential of Hard Clams (Mercenaria mercenaria) and Oysters (Crassostrea virginica) in Little Assawoman Bay, Delaware). To serve as sentinels for MSX and Dermo pathogen monitoring, hatchery produced oyster spat set on shell (10 millimeters initial average shell height) were deployed at three locations in each of the Inland Bays (Figure 1). Wild (natural set) hard clams served as sentinels in Rehoboth and Indian River Bays for QPX pathogen monitoring. In Little Assawoman Bay hatchery produced hard clams were deployed (along with oysters) as sentinels at three stations (11, 12 and 17) (Figures 1 and 2). 

Initial deployment of hatchery produced shellfish sentinel populations, substantially delayed due to prolonged unseasonable spring weather conditions, and was completed during July 2003.  During October 2003 samples of oysters and hard clams were collected for laboratory pathogen assays from all sentinel locations. Mantle tissues and hemolymph samples have been archived from these individuals. We are currently optimizing a new and very sensitive quantitative PCR assay for P. marinus genes using a TaqMan probe assay. At present, we just need to complete the final verification that the target this assay detects is an authentic rDNA gene of P. marinus. This assay can be run on 100 samples at a time and so we expect to complete the pathogen screen in spring 2004. Both the MSX and QPX assays have been optimized for standard PCR detection.  Once the DNA from each sample has been extracted and the Perkinsus assays are finished, then the MSX and QPX assays will follow. The final project report will be amended to include the results of the pathogen assays from all hard clams and oysters collected from the three Inland Bays.   
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Figure 1.  Inland Bay oyster and hard clam pathogen monitoring sites

Objective 2) Monitor growth and survival of hatchery produced oyster seed

The coincidental occurrence of a citizens volunteer Inland Bays oyster gardening program, organized and managed during summer/fall 2003 by the Center for the Inland Bays and Delaware Sea Grant Marine Advisory Service, provided an opportunity to deploy seed oysters at ten additional sites around the bays to assess growth and survival. The goal of the oyster gardening program is to use volunteers for nursery culture of oysters to a larger size prior to planting on the James Farm oyster reef thus reducing mortality from benthic predators. In several instances, oysters deployed as part of the oyster gardening program also served as pathogen sentinels. Figure 2 illustrates nineteen sites around Rehoboth, Indian River and Little Assawoman Bays where oyster growth was monitored. All oysters, produced at the University of Maryland Horn Point hatchery in Cambridge, Maryland, were set on cultch (old oyster shell) with an average shell height of 10 millimeters at deployment (Figure 3a). Table 1. gives a summary of oyster growth observed at all locations. Growth in all three Inland Bays was compared with the performance of oyster spat planted directly on the James Farm reef. Oysters at all other locations were maintained in Taylor Floats (Figure 3b), off-bottom racks or hanging baskets.  Oyster growth equaled or exceeded that observed at the James Farm reef at all locations in all three bay systems (Figure 3c-f). Survival at off-bottom locations in all three bays was excellent with negligible mortality observed in comparison to the James Farm (34%) where oyster spat planted on the reef were subject to significant predation by crabs and other benthic predators. 
PUBLICATIONS AND OTHER OUTREACH ACTIVITIES:

Outreach activities include presentation of results on the Delaware Aquaculture Resource Center Web site <http://darc.cms.udel.edu/IBpathogen4quarterrpt.doc>; and dissemination of project information via a CIB display exhibited during public meetings and at two annual public education events: the James Farm Ecological Preserve open house and Coast Day at the University of Delaware College of Marine Studies Hugh R. Sharp campus in Lewes, Delaware. A research publication entitled Low incidence of the pathogen Perkinsus marinus in bivalves from Delaware’s Inland Bays and the limits of PCR detection methodologies, based on earlier (2001) fieldwork, was submitted for publication to the Journal of Shellfish Research.

	Rehoboth Bay
	
	1
	2
	3
	4
	5
	

	
	
	
	Cristea *
	Kenjorski *  
	Kaufman
	RB Marina *
	Oggennfuss

	N
	
	
	46
	42
	45
	26
	47
	

	Avg. Shell Height (mm)
	39.6
	39.3
	38.7
	40.3
	39.9
	

	Standard deviation
	
	6.0
	4.7
	5.4
	8.0
	5.2
	

	
	
	
	
	
	
	
	
	

	N Shells
	
	
	6
	6
	6
	6
	6
	

	Avg. # spat/shell
	
	16
	20
	19
	9
	17
	

	Standard deviation
	
	7
	8
	6
	4
	10
	

	
	
	
	
	
	
	
	
	

	Indian River Bay
	6
	7
	8
	9
	10
	

	
	
	
	Hull *
	DeMarie
	IR Marina *
	Purchase
	James Farm * 
	

	N
	
	
	45
	51
	42
	28
	37
	

	Avg. Shell Height (mm)
	45.2
	36.6
	40.2
	38.6
	30.8
	

	Standard deviation
	
	6.3
	5.7
	6.2
	6.3
	5.8
	

	
	
	
	
	
	
	
	
	

	N Shells
	
	
	6
	6
	6
	6
	15
	

	Avg. # spat/shell
	
	11
	21
	19
	13
	8
	

	Standard deviation
	
	3
	3
	6
	5
	
	

	
	
	
	
	
	
	
	
	

	Little Assawoman Bay


	11
	12
	13
	14
	15
	

	
	
	
	Keefe *
	C. Kayak *
	Tucker
	Carmean
	Fenton
	

	N
	
	
	39
	40
	33
	36
	46
	

	Avg. Shell Height (mm)
	32.8
	36.6
	37.6
	40.7
	40.8
	

	Standard deviation
	
	6.3
	5.4
	6.0
	5.3
	7.3
	

	
	
	
	
	
	
	
	
	

	N Shells
	
	
	6
	6
	6
	6
	6
	

	Avg. # spat/shell
	
	20
	14
	13
	17
	17
	

	Standard deviation
	
	5
	2
	4
	5
	7
	

	
	
	
	16
	17
	18
	19
	
	

	
	
	
	Henifin
	S Cove *
	Alesi
	Brandenburg
	

	N
	
	
	44
	35
	38
	35
	
	

	Avg. Shell Height (mm)
	43.7
	41.0
	36.8
	35.2
	
	

	Standard deviation
	
	4.6
	7.3
	6.0
	6.4
	
	

	
	
	
	
	
	
	
	
	

	N Shells
	
	
	6
	6
	6
	6
	
	

	Avg. # spat/shell
	
	15
	10
	18
	15
	
	

	Standard deviation
	
	4
	5
	7
	5
	
	


Table 1. Summary of oyster growth at nineteen Inland Bay locations. (* Denotes sentinel site for pathogen assay) 
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Figure 2. Oyster growth field monitoring sites

[image: image3.jpg]3¢) James Farm (10)  Indian River Bay

-

%) Station 16 L. AwawomanBay 3 Station 1 Rehoboth Bay

Figite:3 Bianites e Tilnd Bay soser sromih.





































