DRAFT
SITE AUGMENTATION/REINTRODUCTION PLAN 
for
WINGED MAPLELEAF (Quadrula fragosa) at HUDSON, WI

· Site Coordinator: 
Susan Rogers, U.S. Fish & Wildlife Service, Twin Cities Ecological Services Field Office, 4101 East 80th Street, Bloomington, MN, 55425-1665.  612/725-3548 extension 219, fax 612/725-3609, Susan_Rogers@fws.gov

· Site Plan Implementation Team (SPIT): 
Dennis Anderson, Dan Kelner, U.S. Army Corps of Engineers, St. Paul District, MN (COE)
Teresa Newton, U.S. Geological Survey, Upper Midwest Environmental Sciences Center, La Crosse, Wisconsin (USGS)
Roger Gordon, Tony Brady, U.S. Fish & Wildlife Service, Genoa National Fish Hatchery,

Wisconsin (Genoa NFH)
Mike Davis, Minnesota Department of Natural Resources, Lake City, MN (MNDNR)
Phil Delphey, Nick Rowse, Gary Wege, U.S. Fish & Wildlife Service, Bloomington, MN (TCFO)
Randy Ferrin, Byron Karns, National Park Service, St. Croix National Scenic Riverway, St. Croix Falls, WI (SCNSR)
Dave Heath, Wisconsin Department of Natural Resources, La Crosse, WI (WIDNR)
Dan Hornbach, Macalester College, St. Paul, Minnesota

Mark Hove, University of Minnesota, Minneapolis, Minnesota

Pam Thiel, Mark Steingraeber, U.S. Fish & Wildlife Service, La Crosse Fishery Resource Office, Wisconsin (La Crosse FRO)
The above personnel have extensive experience implementing mussel propagation efforts or otherwise contributing to the conservation of winged mapleleaf on their own or through the Mussel Coordination Team (MCT), an interagency partnership.  The MCT initiated propagation activities for the federally endangered Higgins eye pearlymussel (Lampsilis higginsii) in 2000.  Activities to date include collection of gravid females, glochidia inoculation of host fish, hatchery propagation of juveniles, propagation of juveniles and sub-adults in cages, release of infested host fish, relocation of adults, reintroduction of propagated juveniles at two sites, genetics work, and monitoring.  See Appendix I for a summary of individual experience.
· Facilities: 
Genoa National Fish Hatchery, Genoa, WI

LaCrosse Fishery Resource Office, Onalaska, WI

Upper Midwest Environmental Sciences Center, LaCrosse, WI

University of Minnesota, Minneapolis, MN

· Justification:  Only one reproducing population of winged mapleleaf (Quadrula fragosa) is known.  To meet Recovery Plan delisting criteria of five viable populations, the species must be reintroduced to sites within its former range.  Augmentation of existing populations may also contribute to recovery, but some reintroduction to areas where they have been extirpated will be necessary.  Fish hosts are known (blue catfish, Ictalurus furcatus; and channel catfish, Ictalurus punctatus), but survival of juveniles in controlled laboratory settings has been low.  Because the winged mapleleaf is tachytictic (summer brooder: females become gravid in spring or summer and release glochidia in late summer/fall), typical procedures of releasing newly transformed juveniles from the laboratory into reintroduction sites (free-ranging or in cages) are not likely to be effective, as transformation in the St. Croix River requires a lengthy encystement period (e.g., > 8 months) that is much longer than that of a typcial bradytictic species.  Instead, glochidia presumably overwinter on host fish and drop off the following spring when temperatures rise.  Although we can now infest fish hosts in the laboratory, the timing of juvenile drop off complicates propagation efforts.  At typical laboratory water temperatures (~19(C), juveniles excyst from the fish while river temperatures are low, and reintroduction success likely would be very low.  Thus, for winged mapleleaf, techniques must be developed to mimic natural river conditions so the juveniles may transform and grow in the river the following spring.  This Site Plan will guide the development of these techniques while propagating juvenile winged mapleleaf.  The ultimate disposition of these juveniles (introduced to an alternate site or used to augment the St. Croix River population) has not yet been determined and will be governed by a future Site Plan.
· Proposed Methodology:  Adult winged mapleleaf will be placed in four aggregations of approximately 10 mussels each in the St. Croix River in summer 2004.  This number of adults is likely necessary as approximately half of the adults are female and only 10 to 20 percent of those may be gravid in a given year.  Gravid females will be collected in September 2004 and held with Mark Hove while glochidia mature.  Mature glochidia will be transferred to Genoa National Fish Hatchery (NFH) and will be used to infest two hundred eight-inch channel catfish currently at Genoa NFH.  Infestation will occur by holding the fish in a bucket with two liters of water.  The glochidia will be introduced to the water with an aerator to keep the glochidia suspended.  Fish and glochidia will remain in the bucket until optimal infestation has occurred (~20 minutes in previous trials).  Infested fish will remain at Genoa NFH until November, at which point the infested fish will be held either by method 1, below, or, if two or more gravid females are available, by both methods 1 and 2 below.  Fish will be assigned to either method randomly.
· Method 1 – Hold fish in captivity: Fish infested with glochidia will be held in two raceways at Genoa NFH until spring.  Water temperatures will mimic the fall temperature drop and spring warm up of the St. Croix River and will be manipulated by combination water chiller/heater units.  An electronic thermographic will be deployed in the raceway to record water temperatures.  In the spring, when the length of time glochidia have been on the fish approaches the number of degree-days of growth (mean daily water temperature >9.25C)  necessary for transformation, the infested fish will be placed in multiple closed-bottom propagation cages identical to those used for Higgins eye propagation in the St. Croix River near Hudson, WI.  We assume that glochidia will complete transformation in the river, drop from the fish, and burrow in the sediment at the bottom of the cage.  Four cages will be heavily baffled for catfish protection; two will be placed at each of two sites.  The remaining six cages will not be baffled, and three will be placed at each of the same two sites.
· Method 2 – Hold fish in the river: Channel catfish infested with glochidia will be held in closed-bottom propagation cages identical to those used for Higgins eye propagation at the bottom of the St. Croix River near Hudson, WI.  We assume that glochidia will overwinter on the catfish in the cages and will drop from the fish and burrow into the sediment at the bottom of the cage once transformation is complete.  Cages will be placed in sites that are protected from the current, and all 10 cages will be heavily baffled for protection of catfish from the current.
Any juveniles that result from either propagation method will be allowed to grow within the cages for several years as sub-adults prior to reintroduction.  Catfish will be removed from the cages after transformation is complete.  No catfish will be released into the St. Croix River.  Aggregations of adults will be dispersed after gravid female collection and before winter to avoid stochastic catastrophic events.  Winged mapleleaf will not be aggregated longer than several months (~July through October 2004).
Any females used in the propagation effort will be individually measured, double marked with a bee tag and shell etching, tissue samples will be taken for future genetic analysis [~5 mm tissue snips (~10 mg wet weight) will be taken from the outer edge of the mantle, placed directly in absolute ethanol (ETOH), and kept in storage at UMESC], and the females will be returned to the site of capture.  Once transformation is complete, juveniles will be allowed to grow within the cages for several years as sub-adults prior to reintroduction.  

· Mussel Stock Source: St. Croix River, Interstate State Park, RM 50.0
· Fish Stock Source: Fish will be obtained from Genoa National Fish Hatchery
· Disposition of Progeny: To be held in cages at the Hudson site until release as sub-adults at an as-yet-unidentified site (the release site will be described in detail in another Site Plan)
· Quantitative Objective:  1 female collected: 100 fish infested: fish held overwinter at hatchery, transferred to 10 cages in river the following spring at two sites
2 or more females collected: 200 fish infested: 100 fish held overwinter at hatchery, transferred to 10 cages in river at two sites the following spring; 100 fish held in river in 10 cages at two sites
· Site Selection:  Because winged mapleleaf will not be reintroduced at this time, the Site Plan Implementation Team selected the Hudson site for juvenile rearing based on the flow conditions necessary to protect the propagation cages from filling with sediment or washing away during floods, to prevent juveniles from washing out of the cages, and based on the previous success of rearing juvenile Higgins eye in cages at this site.  In addition, the Hudson site was chosen because it is approximately 34 river miles downstream of the current winged mapleleaf population in the St. Croix River: it is close enough to facilitate work between the two sites but will prevent potential disease transmission and/or genetic swamping should escape occur.  Further, another endangered mussel (L. higginsii) is currently present, thereby avoiding a reintroduction that would introduce significant new environmental review and restrictions [e.g., under section 7(a)(2) of the Endangered Species Act].  The presence of another endangered species also suggests water quality is suitable for sensitive species and would not add an administrative burden if the winged mapleleaf were to escape and thrive, an unlikely but possible prospect.

· Location: Two sites in St. Croix River at Hudson, WI, between River Miles 16.8 and 17.3 (upstream and downstream of railroad bridge) (RM 16.8 – UTM 15 0518170E, 4979574N; RM 17.3 – UTM 15 0518057E, 4980374N).  Two sites at this location will be used to place cages to ensure stochastic events do not eliminate all cages.
· Current status at site:  No known winged mapleleaf currently exist at this site.

· Habitat conditions at site: sand bottom, mussel density approximately 10/m2.  This site is an established mussel bed within the Essential Habitat Area for Higgins eye and the historical range of the winged mapleleaf.  The mussel community has been routinely monitored, most recently by Hornbach (2004) and Heath (2001).  The site has been used for collection of female Higgins eye and glochidia, as well as propagation of juvenile and subadult mussels in closed-bottom cages.
· Limiting factors:  Habitat at the Hudson site is not typical of the physical habitat found within the present range of winged mapleleaf in the St Croix River.  Historically this species did occur in the Mississippi and Minnesota rivers where physical habitat conditions did differ from those found within the present range and are similar to those conditions at Hudson.  This site was chosen due to its suitability for cage production; the success of this method with this species will be evaluated as a result of this propagation program, which is experimental at this time.  Additionally, zebra mussels occur at the Hudson site at low densities (<1/m2).  Any future relocation of juveniles to permanent relocation sites must ensure that zebra mussels are not introduced to these sites.
· Benefits/Costs to Winged Mapleleaf: 
· Benefits: The winged mapleleaf must have more than one viable population in order to withstand threats at any one site, and these techniques have the potential to lead to the establishment of additional viable populations.  Propagating juveniles by artificially infesting fish and rearing transformed juveniles in the river increases the number of glochidia that make it to the adult stage by: 

1) increasing the chances of glochidia – host contact; 

2) ensuring transformed juveniles are subsequently located in suitable habitat; and 

3) protecting juveniles from potential predators, such as crayfish, minnows, suckers, and carp.
· Costs: The current population estimate of the St. Croix River is approximately 8,500 individuals (Heath et al. 2001); therefore, if roughly half are female, and roughly one-third of those successfully spawn annually (as estimated by field observations), then approximately 1,400 females are gravid in a given autumn.  The removal of approximately 10 of these for propagation would not significantly impede the successful recruitment of a cohort for that year.  Any females removed for propagation will be returned to the source location; therefore, they may reproduce and contribute to the population in future years.  Impacts to the St. Croix River population of winged mapleleaf are expected to be minimal.
· Potential Impacts to Mussel Community at Reintroduction Site: At this time, the Hudson site is intended to be a staging area for juvenile rearing rather than a site for population establishment, and no impact to the existing mussel community is expected.  Transformed juveniles will remain in closed-bottom cages within the river at sites that have successfully reared juvenile Higgins eye in previous years.  Few Higgins eye juveniles have escaped the cages; the number of winged mapleleaf escapees is expected to be similar.  Any captured escapees will be replaced in the cages.  Any that are not collected may or may not survive to the adult stage, as this site is chosen for its suitability as a staging area for the juveniles rather than its suitability for population establishment.  
Numerous other studies are being conducted at this site by a number of researchers; therefore, coordination will be necessary to ensure cage placement does not interfere with mussel monitoring, previous reintroduction sites for other species, and zebra mussel monitoring.

Cages will be placed in areas with low native mussel density and sit off the bottom several inches.  It is unlikely any native mussels not moved would be smothered by the cages, but any that are found under the placement sites will be relocated to the area surrounding the cage. 
· Precautions to Prevent Spread of Disease:  The control and prevention of the spread of aquatic animal pathogens is a priority of federal fishery managers.  Pathogen vectors include cultured fishes and mollusks and the intra and inter watershed transfer of wild aquatic stocks.  Policies for minimizing the risk or inadvertently introducing disease pathogens have been established for the National Fish Hatchery system, with the most recent updates represented in the U.S. Fish and Wildlife Service Handbook of Aquatic Animal Health Procedures and Protocols and the U.S. Fish and Wildlife Aquatic Health Policy (713 FW 1-5).  Wherever feasible, management plans (including recovery efforts for endangered species) will follow guidelines established in the federal fish health policy.  Wherever practicable, all cultured host fish used for mussel recovery or restoration purposes will have a fish health inspection completed, (FWS-3-226 or equivalents).  Wild fish to be used as host fish will be tested at the population level (those fishes within a contiguous geographical area not separated by natural or manmade distribution or migration barriers).  Inter-watershed transfer of both hatchery and wild stocks of fish will not be carried out without careful risk assessment (evaluation) to reduce the risk of undetected or low incidence pathogens being transferred.
· Precautions to Prevent Accidental Introduction Outside of Historic Range:  The winged mapleleaf historically occurred extensively throughout the Mississippi River drainage.  Although no records have been collected from the St. Croix River at the Hudson site, it is well within the historic range of the species; the current population center is found approximately 34 river miles above this site, and records exist in the Mississippi River near the St. Croix River/Mississippi River confluence (17-18 miles) downstream of this site.  Should the species escape from the cages and become established, which is unlikely due to conditions at the site, the species would still be within its historic range.  
· Alternatives Analysis: Any method to reintroduce a species to portions of its former range is risky.  Following is a comparison of the three primary methods of freshwater mussel reintroduction.
· Controlled propagation: This method involves the collection of glochidia from gravid females and infesting host fish.  The fish may be kept in the lab or released (enclosed in cages or free-swimming) into the reintroduction site.  Collected females are returned to the site of capture.  Risks include potential mortality of adults during field collection and in the hatchery, mortality of larvae and juveniles in the hatchery, mortality of infested fish, mortality of reintroduced juveniles, and uncertainty regarding environmental requirements of the species in the hatchery and at A/R sites.  To date, there have been no recorded mortalities of females used for propagation or host work at Genoa NFH.  Further, an underlying assumption of controlled propagation is that the number of glochidia that attach to host fish, transform, and drop from the fish in suitable habitat in nature is fewer than those that do so in the laboratory or controlled setting.  Therefore, while controlled propagation is guaranteed to encounter mortality of glochidia and juveniles, we assume that the mortality rate will be lower in a controlled setting than in nature.
· Adult translocation:  Collection and translocation of adult mussels into suitable habitat or to augment a declining population is less invasive than controlled propagation.  Risks involve potential mortality during collection and relocation, reduction in size of parental population, and lack of knowledge of environmental requirements of the species.  Careful translocation of adults may result in low mortality.  For example, of the 63 L. higginsii recovered in 2002 at two relocation sites in the Mississippi River (59 females, 4 males), only one had died since they were relocated in 2000 and 2001.  However, adult survival is not necessarily an indicator of population viability.  Species like winged mapleleaf, with only one known reproducing population of relatively limited size, likely cannot withstand direct translocation.

· No action:  The “do nothing” alternative is likely to lead to the extinction of the winged mapleleaf in the foreseeable future due to chronic conditions or stochastic events.  Based on historical evidence, this species was once widespread and is now restricted to only one reproducing population.  Habitat degradation and other threats have been alleviated in some river reaches from which they have been extirpated.  Therefore, doing nothing would likely result in a failure to capitalize on an opportunity to significantly reduce the risk of this species’ extinction.  Further, population viability analysis indicates that an introduction of zebra mussels would cause the population to decrease rapidly towards extinction, demonstrating that doing nothing is not an acceptable alternative.

· Affected Parties:
· Cooperating and Responsible Parties:
State agencies: 
Minnesota Department of Natural Resources

Wisconsin Department of Natural Resources

Minnesota Department of Transportation

Wisconsin Department of Transportation

Others?
Federal agencies:  
Federal Highway Administration

National Park Service: St. Croix National Scenic Riverway

U.S. Army Corps of Engineers: St. Paul District

U.S. Fish and Wildlife Service: Twin Cities Field Office

Green Bay Field Office 

Genoa National Fish Hatchery

LaCrosse Fishery Resource Office


U.S. Geological Survey: Upper Midwest Environmental Science Center



Others?



Other cooperating parties:  



Macalester College



University of Minnesota



Others?
· Potentially interested and affected agencies and members of the public:
The following people will be notified of the intent to rear winged mapleleaf at Hudson.  As an endangered species is already present at this site and no reintroduction/population establishment will is intended at this time, no public meetings are planned currently.

-Some riparian landowners along the shoreline of the St. Croix River may find their fishing activities limited by the presence of caged winged mapleleaf next to their properties.  However, landowners are aware and supportive of the Higgins eye propagation and relocation work conducted adjacent to their property. We need to name these people and contact them



Others?
· Funding:
The Service has dedicated $30,000 for the first year of this project.  This money will be sufficient to fund the project through September 2005, when juveniles will be initially monitored for survival.  Funding for additional years of propagation or monitoring of these juveniles will need to be obtained from various sources, including the Service, Corps, state agencies, or others.  Should this funding become unavailable it is very likely divers still would be able to monitor subadult survival of those juveniles reared at Hudson from current funding.

· Monitoring Plan:
· The survival and growth of juveniles will be assessed each fall, beginning in September 2005.  Individuals will be counted, measured for shell length, and returned to the cage.    The area approximately three meters around and under the cage will be searched for escapees.  A record will be kept of detailed notes of life history observations, survival, mortality, and any other conditions/observations important to successful propagation of the species.

· Fish held in cages in the river will be monitored for survival in January, in March after ice out, and during cage placement of hatchery-held fish in April.

· Success will be determined by the proportion of subadults that survive.  Survival above 30 percent would be considered successful, as far fewer survive past the young juvenile stage in laboratory conditions.
· Monitoring reports will be prepared and distributed to all affected partners and potentially affected parties identified in this Site Plan.

· The St. Croix River Dive Team will be responsible for monitoring the fishes held in the river and the USFWS and the USGS will be responsible for monitoring the fishes held in the hatchery.
· Literature Cited:
Heath, D.J., R. Benjamin, and M. Endris. 2001. Results of monitoring of freshwater mussel communities of the Saint Croix National Scenic Riverway, Minnesota and Wisconsin. Wisconsin Department of Natural Resources, La Crosse, Wisconsin.
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