Quarterly Progress Report for the NOAA Marine Debris Program

DATE: December 15, 2006

P.I.:  Steve Giordano,




NOAA Chesapeake Bay Office

Phone: (410) 267-5647, 


410 Severn Ave., 

FAX: (410) 267-5666,



Suite 107A 

Steve.Giordano@noaa.gov


Annapolis, MD 21403
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(3) PROGRESS TO DATE:

Overall Program Progress:

Progress of the Chesapeake Bay Derelict Fishing Gear Program (DFGP) has been steady and productive.  Since acquiring initial funds in 2005 from the Marine Debris Program several partnerships were formed with the states of Maryland and Virginia, and several NGO’s and user groups interested in the health of the Chesapeake Bay.  Most notable is the partnership formed with the Center for Coastal Resource Management (CCRM) from VIMS, whose efforts in the Virginia portion of the Bay are complimentary to those of NCBO and other collaborating scientists working in Maryland waters. Thus far, the efforts through these partnerships have developed a repeatable and accurate method for identifying derelict crab traps, developed an accurate field experiment to quantify derelict trap effects, and applied these techniques to an overall survey design to assess the effects of derelict traps Chesapeake Bay wide, among other things.  This progress report is the third progress report for this program and briefly highlights all completed work, ongoing tasks, and future goals by NCBO and partners.

PHASE I. Develop Infrastructure and Technical Approach to Assess Derelict Traps

Task 1. Evaluating Methods to Quantify and Assess the Effects of Derelict Crab Traps

(a) Quantifying Derelict Crab Traps in the Chesapeake Bay 

There is no definitive estimate of crab trap losses throughout the Bay, so initial efforts of this program focused on defining a repeatable method that could be used to identify and quantify derelict crab traps throughout the Bay.  A pilot study was initiated in two distinct habitats located in the Southern (Virginia) and Northern (Maryland) part of the Bay.  Derelict Fishing Gear Program partner, the Center for Coastal Resource Management (CCRM) from VIMS, conducted the Virginia pilot study in the mouth of the York River, and the Maryland survey was conducted by NCBO at the confluence of the Rhode, West, and South River’s located just southeast of Annapolis, MD.  Each of these areas differed in habitat characteristics and crab potting intensity.  Once both study sites were mapped with sonar, potential derelict traps were identified and initial counts were made.  Attempts to ground-truth sonar data were made at both study sites with success (see PHASE 1/Task 1/section c below).  Results from both surveys verified that side-scan sonar was an effective method at identifying derelict crab traps on the Chesapeake Bay seafloor.

Status and Outcomes:

· This portion of Task 1 was completed April 2006.

· Information will be used to develop a Bay wide survey design.
· Created maps depicting derelict trap locations for education and outreach.
(b) Identifying Useful Methods and Approaches to Characterize the Effects of Derelict Crab Traps Through Initial Experiments and Data Synthesis 

To determine if derelict crab traps are significantly affecting blue crab and other fisheries resources in the Chesapeake Bay through increased mortality, specific information regarding retention rate by species, and how these rates vary as a function of the “deployment time” of the derelict gear must be known.  Useful information can be derived from traps retrieved from existing trawl surveys provided that the catching efficiency of derelict traps can be estimated, but a more practical method for collecting information on the effects of derelict traps throughout the year is to conduct field experiments that involve the monitoring of “simulated” derelict traps on a seasonal basis.
  Initial efforts to define the best method for evaluating the effects of derelict traps were multifold.  

Program partner CCRM reviewed the existing Chesapeake Bay Fisheries Monitoring (ChesMap) trawl survey data to identify locations and contents of traps captured in that trawl survey as a first look for what to expect in ghost pots.  Since 2002, ChesMMAP has attempted to sample 90 stations in the mainstem Chesapeake Bay ranging from the southern edge of the Susquehanna Flats to the Bay mouth in all depths to a minimum of 10 feet during each cruise. There are approximately 4-5 cruises per year and a large mesh bottom trawl is used to capture adult fish of a variety of species. During this sampling time frame (2002-2005), when derelict traps were inadvertently dredged up with the trawl, observations on fish and shellfish species trapped within were made. 

During ChesMMAP surveys from 2002-2005, 75 derelict traps were obtained at 28 stations. Catches within the traps were predominately blue crabs (Callinectes sapidus) at 32.1% with Atlantic croaker (Micropogonias undulates) 9.3% of the total catch (Table 1). 

	Common Name 
	Latin Name 
	Total Abundance 
	Average Length (cm) 
	Proportion of Catch 

	Oyster toadfish 
	Opsanus tau 
	44 
	26.4 
	27.2 

	Blue crab, male 
	Callinectes sapidus 
	30 
	14.3 
	18.5 

	Blue crab, adult female 
	Callinectes sapidus 
	21 
	14.4 
	13.0 

	Atlantic croaker 
	Micropogonias undulatus 
	15 
	31.6 
	9.3 

	Spot 
	Leiostomus xanthurus 
	15 
	20.9 
	9.3 

	Scup 
	Stenotomus chrysops 
	13 
	16.1 
	8.0 

	White perch 
	Morone americana 
	8 
	21.1 
	4.9 

	Black seabass 
	Centropristis striata 
	4 
	20.2 
	2.5 

	Pigfish 
	Orthopristis chrysoptera 
	3 
	18.1 
	1.9 

	Red hake 
	Urophycis chuss 
	2 
	24.7 
	1.2 

	Striped bass 
	Morone saxatilis 
	2 
	26.4 
	1.2 

	Atlantic spadefish 
	Chaetodipterus faber 
	1 
	10.0 
	0.6 

	Blue crab, juvenile female 
	Callinectes sapidus 
	1 
	5.3 
	0.6 

	Bluefish 
	Pomatomus saltatrix 
	1 
	25.1 
	0.6 

	Feather blenny 
	Hypsoblennius hentzi 
	1 
	6.0 
	0.6 

	Summer flounder 
	Paralichthys dentatus 
	1 
	21.2 
	0.6 

	Summary Numbers 

	Average Length (cm) of fish in pots 
	20.2 

	Average Length (cm) of blue crabs in pots 
	11.3 

	Total number of animals in pots (2002-05) 
	162 

	Proportion of catch = blue crabs 
	32.1 


Table 1. Abandoned derelict blue crab trap catches from ChesMMAP trawl survey data (2002-2005). 

In addition, a field experiment was initiated in the York River to document fishing potential and fouling of derelict crab traps.  To test trap degradation rates and blue crab catch rates, twenty-eight unbaited vinyl coated fully outfitted (cull ring, rebar weight, zinc anode) traps were purchased from a commercial trap company and deployed in November 2005 to four areas of the York River, Virginia across a salinity gradient from 5.9 to 20.0 (Figure 3) and a depth range from constantly submerged to periodic exposure at low tide. Twenty-eight additional traps were deployed to the same sites on April 2006. The November and April deployment dates were selected to mimic conditions should a trap be lost at the end of the crabbing season (November) or at the beginning of the crabbing season (April). Trap entrance funnels were modified to allow the funnels to be closed. The funnel entrances were opened for 7 days of each month (November 2005 – November 2006 for first sample set; April 2006-November 2006 for second sample set). Traps were opened and weighed (wet weight kilograms) and trap condition noted on the first day then checked on the second, fourth and seventh day of fishing. On the seventh day the entrance funnels on all traps were closed and the traps were left undisturbed until the next sampling date. All organisms were identified, measured, and released. A subset of seventeen derelict traps was removed from the lower York River derelict trap population on August 22, 2006 and the catch rate and species composition compared with the experimental traps. In addition, a second subset of 17 traps was removed to assess trapped organisms and trap condition. Both sets of traps had been derelict for at least one year.

Results from these experiments indicated that traps continued to fish up to the end of the study period of one year and one month. Traps followed similar fouling trends of a gradual increase in weight over time. However, traps in the mainstem of the lower York River gained weight rapidly in the spring and then lost weight in the late summer due to the growth and dieback of tunicates (Mogula spp.).  Other trap fouling organisms include barnacles (Balanus spp.), tube weeds (Polysiphonia spp.), red beard sponge (Microciona prolifera) and hydroids (Bougainvillia carolinensis). The lower salinity site in Guthrie Creek was predominantly fouled with hydroids.

The overall blue crab catch rate for the experimental traps over the biologically active period (April – October) was 0.24 crabs/trap/day for an average of 50.6 crabs per trap over the 7-month period. The single day catch rate for the York River derelict traps removed in August was 0.65. A review of the ChesMap derelict trap data shows a catch rate averaged over 2002, 2003, and 2005 of 0.42. There were no significant differences in overall catch rates between experimental sites (Table 2) or between 8-month and 2- month traps or 10-month and 4-month traps (p = 0.878, 0.429; respectively).

	Site 
	Salinity (Average) 
	Trap days (April – October) 
	Catch rate (crabs/trap/day) 

	G 
	5.9 
	673 
	0.26 (SE = 0.08) 

	C 
	16.2 
	686 
	0.27 (SE = 0.08) 

	S 
	19.8 
	684 
	0.20 (SE = 0.06) 

	Y 
	20.0 
	625 
	0.21 (SE = 0.09) 


Table 2. Trap catch rates per site. 

There was a significant difference (p = 0.016) between baited and unbaited traps with the traps simulating ‘self-baiting’ capturing slightly more than double the unbaited traps (mean catch rate 0.785 and 0.385 crabs/trap/day, respectively). 

A total of 624 blue crabs were trapped from November 2005 to October 2006. Fourteen other species were also trapped (Table 3). In the York River, 12% of the female crabs trapped were egg-bearing females. A total of 172 fish were trapped with croaker consisting of 29.7 % of the catch. The average catch rate for croaker in the lower York River during May to August was 0.11 fish per trap per day.  Species trapped in the York River experimental site was similar to species noted from derelict traps recovered from the York River during August 2006 with a total catch of blue crabs of 30% and 37%, respectively.

	Common name 
	Species 
	Number 

	Blue crab 
	Callinectes sapidus 
	624 

	Atlantic croaker 
	Micropogonias undulates 
	51 

	Oyster toadfish 
	Opsanus tau 
	34 

	White perch 
	Morone americana 
	29 

	White catfish 
	Ameiurus catus 
	16 

	Spot 
	Leiostomus xanthurus 
	15 

	Blue catfish 
	Ictalurus furcatus 
	9 

	Red drum 
	Sciaenops ocellatus 
	9 

	Muskrat 
	Ondatra zibethicus 
	6 

	Black seabass 
	Centropristis striata 
	3 

	Sheepshead 
	Archosargus probatocephalus 
	3 

	Flounder 
	Paralichthys dentatus 
	2 

	Pumpkinseed 
	Lepomis gibbosus 
	1 

	Eastern mud turtle 
	Kinosternon subrubrum 
	1 

	Diamondback terrapin 
	Malaclemys terrapin 
	1 


Table 3. Species trapped at experimental sites. 

Based on these data and recommendations from both the Maryland Department of Natural Resources (MDDNR) and the North Carolina Division of Marine Fisheries Biological Program (Sean McKenna (NCDMF), Personal communication), NCBO developed a protocol for conducting a derelict crab trap simulation study designed to document the absolute effects of derelict crab traps in the Chesapeake Bay.  

Status and Outcomes:

· This portion of Task 1 was completed August 2006.

· Information gathered from the data review and initial field experiment was used to enhance a Bay wide derelict crab trap field experiment.
(c) Initial Derelict Crab Trap Retrieval and Acoustic Ground-Truthing Methods
Attempts to retrieve derelict crab traps were performed in the field as part of the ground-truthing of all initial sonar data and as an initial test to identify useful methods for possible future removal endeavors.  In the York River system CCRM used a modified grappling hook array to recover potential derelict traps from the Sarah Creek site.  Eighteen objects, 17 derelict traps and one trashcan were retrieved out of 26 potential targets surveyed in that area.  At the confluence of the West, Rhode, and South River’s (NCBO site) trawling was conducted using a 16-foot otter trawl with cod-end open. A total of 21 active derelict traps were recovered during three hours of trawling conducted in two separate areas.

In addition, the CCRM team investigated trap attrition rates as a component of the derelict trap identification and ground-truthing exercises.  Initially, derelict traps were identified in Sarah Creek, a small tributary of the York River, and in a section of the York River proper. All the traps were removed in the Sarah Creek site during the off-season in 2005. Fishing pressure was then determined by surveying the area for buoyed traps during the crabbing season in 2005 and 2006. Then the area was resurveyed for derelict traps in 2006.

Results from these efforts showed that 16 out of 17 (94%) side-scan targets were correctly identified as blue crab traps.  A census of buoyed traps in Sarah Creek showed 40 in 2005 and 42 in 2006. Sixteen derelict traps were identified and removed from Sarah Creek in December 2005. The same area was resurveyed in July 2006 and 12 derelict traps were identified (75% attrition rate). Sarah Creek trap loss rate is calculated at 40% and 28.6% for 2005 and 2006 respectively. A census of buoyed and derelict traps was conducted in a 9.7 km2 section of the lower York River in October 2005 resulting in 302 buoyed traps and between 271 and 288 derelict traps. A subsequent complete census survey of the entire lower York River (33.5 square kilometers) identified a total of 676 derelict trap targets resulting in a derelict trap estimate of 635 to 676 with 905 buoyed traps (863 in the lower York and 42 in Sarah Creek) (Figure 4). Of the derelict trap estimate, 89 (approximately 14%) were abandoned traps with attached buoys. Twenty-eight of 34 (82%) derelict traps removed from the York River were deemed still functional.     

Status and Outcomes:

· The initial work for this section of Task 1 was completed in April 2006.
Task 2. Capacity Building, Education, and Technical Transfer

Status and Outcomes:

· This portion of Task 1 is ongoing.
· Acoustic Mapping Workshop February 2006 and 2007.
· VIMS Vessel to Increase Survey Capabilities and Upgrade.
· Articles, Press, and Presentations.  Bay Journal Feb. and Oct. 06. VIMS Press Event August 06 and Presentation at AERS Oct. and Ches. Bay Commission Nov. 06.

PHASE II. Implementation and Refinement of Derelict Crab Trap Assessment Methods through Established Infrastructure

Task 1. Bay wide Survey Methods and Implementation

(a) Bay wide Side-Scan Sonar Survey and Methods to Quantify Derelict Crab Traps
Efforts under this task included identifying useful information from the Bay that might enhance a Bay wide derelict crab trap survey, and to develop a robust survey design to identify derelict crab traps and estimate Bay wide trap densities.  Initially, we met with MDDNR personnel to identify useful data that might be used to enhance our Bay wide survey.  In the Maryland portion of the Bay, the MDDNR has conducted a monthly crabbing effort survey designed to quantify densities of buoyed crab traps (Christman et al. 2005).  This survey was conducted over a three year time frame and consists of crab trap buoy counts collected during six-minute transects conducted from small vessels.  We determined that this data would be valuable for enhancing efforts to quantify derelict traps throughout the Bay.  Unfortunately, there is no similar survey data set from the Virginia portion of the Bay.  However, there may be other useful data sets available that could be used in a similar fashion as the MD Crabbing Effort survey and efforts to identify these will begin pending further funding.

We used the data from the Maryland survey to create a map of varying fishing effort throughout the Maryland portion of the Bay.  Using that map as a guide, we plan to follow similar methodology employed in the effort survey to structure the Bay wide side-scan sonar survey.  The effort survey generated random sites in known fishing areas at which six minute transects were conducted and crab trap buoys were counted to determine fishing effort.  Derelict trap surveys will be conducted in much the same way using side-scan sonar.  Sites to be mapped will be randomly selected in areas of high, medium, and low fishing effort based on the fishing effort data.  Because trap losses are likely related to the amount of fishing effort in a particular habitat, conducting the survey throughout a range of fishing effort will assure that derelict trap densities will be quantified along with the associated variability between habitats in the Bay.  This will also be beneficial because if the standard error (SE) from transects conducted during the MDDNR survey are consistent to those of the derelict pot survey, then larger inferences can be made for areas that are not mapped, but from which crabbing effort data is known.  We hope to apply these methods in the Virginia portion of the Bay once funding is available to identify suitable data sets.

Status and Outcomes:

· This section of Task 1 is 75% complete and will be 100% completed once similar data sets are identified for the Virginia portion of the Bay pending further funding.

· The MDDNR data set has been edited and Effort data has been projected in ArcGis 9 to create a map of varying crabbing effort densities throughout the Maryland portion of the Bay.

(b) Development of Bay wide Derelict Trap Effects Field Experiment Methods
Study Site Selection  
Specific sites representing a range in habitat characteristics and blue crab density will be selected in collaboration with Maryland DNR blue crab biologists, and with input from local watermen. We will use fishing effort as reported in Christman et al. (2005) and landings reports from Maryland DNR as a proxy for blue crab abundance when selecting study sites.  Additional factors that might influence site selection are salinity zone, proximity to shore, and proximity to river mouths.
Experimental Trap Methods

The traps in this study are similar to commercial traps being used in the Bay, with two inside diameter escape rings installed in the opposite outside panels of the upper chamber in each of the traps.  An additional modification was made to each crab trap based on the recommendations from Sean McKenna of the North Carolina Division of Marine Fisheries Biological Program who is currently completing a similar study in North Carolina.  Each trap was retrofitted with 0.6-cm wire mesh covering the bottom and 15-cm up the sides of each trap to catch across the back carapace tags which have been found to occasionally fall off tagged crabs.  All traps deployed for the effects study will initially be baited with bait that is typically used by commercial crabbers, such as menhaden, razor clams, or other regionally available bait.  

Several methods will be used to document the contents of the experimental crab traps.  Once a trap is retrieved and on the boat a digital picture of the contents will be taken and labeled or documented on a data sheet.  A qualitative description of the trap’s condition will also be documented (0 = clean; 1 = light fouling (<25%); 2 = medium fouling (25 to 50%); 3 = heavy fouling (51 to 75%); 4 = >75%fouling).  Because reducing handling of animals and gear is a priority, all species other than crabs will remain in the crab traps, unless it is absolutely necessary to remove them.  All species will be identified; the location of the species in the trap documented (top or bottom compartment), and qualitative size estimate will be made.  The condition (dead, alive, or injured) of all species will also be documented.  If there are parts of animals present, than attempts to identify and enumerate parts will be made, but all contents of the trap including animal parts will be left in the trap and the trap will be redeployed.

For crabs, the location of each crab in the trap will be documented before it is removed.  All crabs will be removed from the trap and placed in a tub to be measured from spike to spike (carapace width) to the nearest millimeter and the gender identified.  To determine days to mortality, crab condition over time, and if crabs can move in and out of ghost traps, all crabs will be tagged using across the back carapace tags.  During each bi-weekly visit the total number of crabs not tagged (new recruits), the total number of previously tagged crabs, and the total number of dead crabs with and without tags will be documented.  Once crabs are measured and tagged they will be placed back into the exact compartment they were extracted from.  Once all measurements are completed and crabs are placed back into the crab trap, the traps will then be re-deployed in the same location they were retrieved.

Weather conditions, time of retrieval, immediate fishing activity, and water quality of the whole water column will also be taken at each site during bi-weekly sampling.  
Fouling Progress Methods

There will also be a subset of traps that have the openings closed and do not fish, but are monitored for fouling progression.  Fouling progression of these traps will be documented by weighing each trap to the nearest 0.100 g during each bi-weekly visit.  Before the study commences, each fouling trap will be weighed for an initial weight.  When traps are retrieved in the field each trap will be weighed using a hanging scale attached to a boat davit.  In addition, a digital picture of each trap will be taken and labeled or documented on a data sheet.  Documentation of any macro-fauna will also be noted.  Traps will then be re-deployed in the same area they were retrieved.

Data Documentation and QA/QC

A relational database in Microsoft Access will be created for this project.  That database will include a data entry form that is identical to the data sheets used in the field (Figure 3).  After weekly sampling events the field data sheets will be transferred to the QA/QC officer for review.  Once those sheets have been reviewed, discussed, and accepted the data will then be entered into the relational database.

Status and Outcomes:

· This section of Task 1 is complete.

· To be implemented in Maryland and the Bay wide pending continued funding.

PHASE III. Bay wide Implementation of Derelict Crab Trap Assessment Methods

Task 1. Implementation of Bay wide Side-Scan Sonar Survey to Quantify Derelict Traps
Status and Outcomes:

· Survey will be implemented in Maryland waters beginning in winter 2007 and expand to Virginia pending continued funding.

· Task will be completed after sufficient numbers of areas have been surveyed and robust derelict crab trap density estimates are derived.

Task 2. Ground-Truthing and Derelict Trap Removal Methods
This task is ongoing and will be an integral part of the overall Bay wide side-scan sonar survey scheduled to begin in winter 2007.  Trap retrievals will serve to ground-truth sonar data collected in the Bay for precision estimates and as a means to assess the condition and contents of actual derelict traps in the Bay.  During each trap retrieval survey, the contents of each trap will be documented and the condition each trap will be assigned a qualitative descriptor.  These descriptors will be used in the final analysis of trap catch efficiency and for comparison to traps in the ongoing in-situ trap monitoring study.  Additionally, removal efficiency will be evaluated by conducting controlled collections while in the field.  During trap retrieval surveys both techniques already evaluated (grappling and trawling) along with several other methods and techniques.

Status and Outcomes:

· This task will be initiated in winter 2007.

· Elements of this survey will be implemented in the Maryland portion of the Bay to ground-truth sonar data beginning in winter 2007 and will eventually expand to the Virginia portion of the Bay once side-scan sonar surveys are implemented through further funding.

· Data collected from these surveys will be used to evaluate side-scan sonar imagery.

· Data collected from these surveys will also be used to evaluate the cost and benefits of potentially retrieving derelict traps as a means of mitigation.
Task 3. Implementation and Expansion of Crab Trap Field Experiment Methods

To determine the mortality and injury to blue crabs and other by-catch associated with derelict crab traps, a field experiment was initiated in the fall of 2006.  The study design was based on information gathered from previous studies and through collaborative discussions with state scientists and other regional experts (see PHASE II/Task 1/section b)

General Methods

Initially, only two sites were selected for the field experiment so preliminary data could be gathering to further enhance the survey design (more sites will be added to the experiment starting in April 2007 when commercial crabbing commences).  Both sites are located in the Maryland state waters on the Western side of the Bay.  Site one is located in the proximity of the Rhode, West, and South Rivers (RWS), and the second site is located with Herring Bay, approximately 5 km to the south.  At both sites at total of seven baited experimental traps were deployed in two different depth strata (shallow and deep) to monitor the effects of derelict traps.  In addition, four non-fishing traps were deployed in each stratum to monitor fouling progress.  All traps were deployed at both sites on October 18th (Figure1).
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Figure 1.  Deployment of crab traps on October 18, 2006 at two sites in the Chesapeake Bay for an experimental derelict crab trap study.

Crab trap monitoring consists of retrieving each crab trap within a stratum and measuring and identifying every species in the trap.  Crabs are measured to the nearest mm carapace length (spike to spike), and fish are measured to standard length.  All new crabs entering the traps are also tagged and returned to the trap with across the back tags with a unique number and other details in case tags are recovered outside the traps (Figure 2).  Variables such as species mortality, site-specific variables, water quality, and other details are also documented during routine monitoring.
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Figure 2.  Tagging of blue crabs in the experimental derelict crab trap study conducted at two sites in the Chesapeake Bay.  Caption A is a picture of a male crab being tagged with an across the back tag.  Caption B is a picture of crabs that were tagged and re-deployed at the site.

Preliminary Results


Each site has been monitored four times on a bi-weekly basis since the traps were deployed.  Crab catches in the traps was highest during the first bi-weekly monitoring event after trap deployment.  Initial catches were higher at Herring Bay than at the RWS site in both strata, but new recruits to the traps at both sites were similar during subsequent monitoring events.  Figure 3 presents the total number of crabs caught at both sites within both strata.  The large increase in catch at both sites during trip five is attributed to the addition of several traps that were not monitored until a month into the survey (see PHASE II/Task1/sedction b).  Overall mortality associated with crab traps ranges from 43 to 16% after four monitoring events, which includes a combination of individual crabs that were found in the traps dead before they were tagged and crabs that were tagged and died during monitoring (Figure 4).  Thus far, a total of 115 crabs have been tagged between the sites.  Of those, 20 have died in the traps and three have escaped (Figure 3).  Slightly higher numbers of mature female (53%) crabs were captured at both sites compared to male crabs (47%).
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Figure 3.  Graphs of cumulative number of crabs collected and mortality associated with the experimental derelict crab trap study being conducted at two sites in the Chesapeake Bay.
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Figure 4.  Picture showing two dead crabs that were previously tagged in the experimental derelict crab trap study being conducted at two sites in the Chesapeake Bay.
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Figure 5.  Picture showing other species assotiated with experimental derelict crab trap study being conducted at two sites in the Chesapeake Bay.  Caption A is a picture of a partially devoured white perch  and caption B is a picture of an oyster toadfish.
Three species of fish have been documented in the traps (Figure 5).  A total of four oyster toadfish have been caught between the sites and all have remained alive over multiple monitoring events.  One pumpkinseed sunfish was also caught alive and two white perch were found dead upon initial capture in the shallow RWS strata.  Because no fouling is evident on the traps monitored for effects, none of the traps set to document fouling progress have been monitored at this point.

Status and Outcomes:

· This task was initiated in the fall of 2006.

· This project will be expanded throughout the Bay to evaluate overall derelict crab trap effects.

· This task will be complete in the winter of 2008 when the experimental pot study commences.

· Data collected from these surveys will also be used to evaluate the cost and benefits of potentially retrieving derelict traps as a means of mitigation.

Task 4. Socioeconomic Analyses

This project will develop preliminary estimates of the cost of retrieving and disposing of ghost traps in the Chesapeake Bay and compare them with the expected benefits.  Cost will depend strongly upon method, location, and nature of gear being removed. Benefits will be inferred from the estimated costs (foregone benefits) of leaving the gear in place, which will depend on such factors as the type and number of species impacted, the range of the impacts, effects on recruitment and growth in various fisheries and so on. These factors will ultimately be translated into estimated economic losses in commercial and recreational fish catches and related economic impacts. Once costs and benefits are estimated a comparative analysis will be made to examine the cost-effectiveness of various options.  Additional economic analysis will be aimed at the alternative strategies that might be employed for removing ghost traps.
Status and Outcomes:

· Task is awaiting the outcome of Task 1, 2, and 3 above.
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