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Title:
Evaluation of canid scents as a management tool to reduce mammal predation on piping plover nests in coastal barrier parks.

USGS principal contact:  Dr. Allan O’Connell, Research Wildlife Biologist, Patuxent Wildlife Research Center, 11510 American Holly Drive, Laurel, MD 20708, 301-497-5525, fax: 301-497-5744, email: allan_o’connell@usgs.gov

Problem statement/justification:

Need:  The Atlantic coast piping plover (Charadrius melodus), a small Nearctic shorebird, is a federally threatened species that breeds on coastal beaches from Newfoundland to South Carolina (U.S. Fish and Wildlife Service [USFWS] 1996).  Predation on the nests and young of these birds is a major limiting factor of the bird's reproductive success (USFWS 1996).  Several key breeding areas for plovers on the Atlantic coast occur within national park boundaries where predation takes the form of numerous predators, including several mammalian carnivores.  Specifically, the red fox (Vulpes vulpes) has been responsible for periodic significant losses of eggs and juveniles at several parks.  Although direct manipulation  (i.e., removal or lethal reduction) of predator populations is still used to protect plover nests, these techniques are labor-intensive and have become increasingly controversial (Goodrich and Buskirk 1995).  In addition, many federal and state resource agencies have broadened their management perspective to maintain ecosystem integrity (Ratnaswamy and Warren1998) otherwise known as ecosystem management (Morrisey 1996).  Under this scenario, direct control of predators is no longer a preferred management option because manipulation of predator populations can have subtle, yet far-reaching effects on other parts of a system. The NPS adheres to a policy of ecosystem management, and does not usually permit direct population control of native predators unless they are “part of an approved threatened and endangered species recovery program" (NPS 1998).  In an attempt to reduce predation on plovers and gain a better understanding of predator dynamics, National Park Service (NPS) resource managers at

Cape Cod National Seashore (CCNS), Massachusetts, 

Gateway National Recreation Area (GNRA), Sandy Hook, New Jersey, 

Cape Lookout National Seashore (CLNS), North Carolina, and 

Cape Hatteras National Seashore (CHNS), North Carolina 

have requested research and/or technical assistance on these topics from the NPS Science Program and USFWS biologists.  As a result, the NPS needs to evaluate innovative management techniques like the use of natural scents/repellents that can reduce and minimize mammalian predation on plovers, particularly due to red foxes and raccoons, without directly reducing their populations.  Beyond offering a potential solution to a persistent problem, this work also offers administrative benefits to the NPS:  supports ecosystem management and compliance with agency directives and mandates of the Endangered Species Act.              

Background:  Over the past several decades, many populations of vertebrates have increased in size due to human-induced changes to ecosystems (Garrott et al. 1992 as referenced in Goodrich and Buskirk 1995).  The changing landscape, public opposition to predator control (Goodrich and Buskirk 1995), and declines in hunting and trapping have resulted in overabundant wildlife populations, including several predator species.  High densities of predators and the resulting decline in productivity of ground nesting birds has been a difficult issue for wildlife managers because there is no universal remedy (Jimenez and Conover 2001).  This relationship is evident in the Atlantic coastal environment where the red fox is a major predator of piping plover nests and juveniles (USFWS 1996).  Raccoons (Procyon lotor) and feral cats (Felis spp.), depending on local circumstances, also can be siginificant predators.  Over the past decade, red foxes periodically have contributed to significant losses of young plovers and nests on beaches within national park boundaries (CCNS, GNRA, CHNS) (NPS, unpubl. data); raccoons are a predator at CLNS where red foxes are not present.  Despite the widespread use of fencing (i.e., exclosures) to protect plover nests on Atlantic coastal beaches, native predators sometimes learn to circumvent exlcosure structures or continually harass nesting plovers.  In addition, plover chicks are precocial and begin foraging for food soon after hatching, thereby increasing risk of predation.  From a coastal perspective, this issue has broad implications for the NPS because plovers nest on at least six park units (four parks previously listed in addition to Assateague Island National Seashore in Virginia and Maryland and Fire Island National Seashore in New York) within two NPS regions.  In addition, predator communities in the four parks differ: red foxes and coyotes within CCNS, red foxes within GNRA (i.e., coyotes not on nearby mainland), red foxes on CHNS (i.e., coyotes on nearby mainland), and only raccoons within CLNS.  These naturally occurring circumstances offer a variety of scenarios faced by nesting plovers, thereby allowing for a thorough evaluation of the proposed technique.  

Red foxes and coyotes often use the same habitat and food items (Major and Sherburne 1987) but through interference competition, coyotes are dominant over foxes (Litavitis 1992).  Where these two species coexist foxes frequently live along the edge of or in between coyote home ranges (Voigt and Earle 1983, Sargeant et al. 1987, Harrison et al. 1989).  Despite foxes exhibiting avoidance behavior toward coyotes where both species co-exist, the threat of fox predation remains a distinct possibility where shorebirds nest.   There is also evidence that foxes and coyotes avoid wolves (Canis lupus) (Carbyn 1982, Dekker 1989) in much the same manner that foxes avoid coyotes.  Furthermore, although raccoons are not usually considered a common prey item of coyotes, under unique circumstances, coyotes can be an important predator of raccoons (O'Connell et al. 1992).  This relationship may be relevant to avoidance behavior in raccoons with respect to potential predators.  Protection of endangered species coupled with a need to evaluate innovative predator control techniques prompted work in Virginia to examine some of these interactions (Cross 1993a).  Use of natural scents were used to construct artificial coyote ranges on beaches where plovers nested and determine their effect on red fox foraging patterns.  Although foxes appeared to avoid areas treated with coyote scents, climatic factors and an outbreak of mange at the time of the experiments confounded results.  Nevertheless, Cross (1993b) felt that the lack of statistical difference in red fox activity prior to or after placement of coyote scents did not warrant the technique as a means of altering red fox foraging behavior.  He did recommend, however, further testing of scent treatment on a smaller scale, immediately around bird nesting areas.  A recommendation for testing of coyote scents in an area where foxes are a predator on plovers, and where coyotes are not present, continues to have widespread support (USFWS 1996).  

Chemosensory detection may be an important aspect in predator-avoidance behavior for many mammals and several species of predator and prey have well-developed odor recognition (Stoddard 1980, Epple et al. 1993).  Although mammals respond to odors of allopatric predators, chemical odors from sympatric predators are more effective (Swihart 1991) and do not appear to habituate innate responses (Müller-Schwarze 1974).  Chemical cues, particularly those with a biological basis (e.g., urine, glandular scents), are generally longer lasting than non-biological or anthropogenic ones (Sullivan and Crump 1984).  Behavioral responses to predator odors also may have a genetic component as evidenced by the behavior of naive prey in the presence of predator odors (Mueller-Schwarze 1972).  In any case, fear-provoking odors have gained popularity by ecologists and resource managers due to their ability to modify prey behavior (Shumake 1977, Swihart 1991).  Most of the work in this area, however, has been on the interactions between mammalian carnivores and herbivores, the classic predator-prey relationship (Epple et al 1993).  Less well known is the effect of natural scents of predators that interact competitively with another predator (as described above), especially when one species is clearly dominant over another.  Thus, species interactions within the mammalian superfamily Arctoidea (Canidae, Procyonidae) offer potential for managing predators on NPS lands.   

Procedures/methods:
This technique will test the hypothesis that predator odors of medium to large canids will influence scent post visits by potential mammalian predators of piping plovers.  At each of the four NPS sites, three scent posts will constitute a single series and placement of three series (9 posts) will occur throughout the park, each in a major vegetation community.  Individual posts will be separated by > 1 km.  We will treat each scent post with commercial red fox lure (Cronks Wildlife Supply, Wiscasset, ME) and periodically with bait to attract red foxes and raccoons.  Treatment at each post will then consist of the following: pure coyote urine, pure gray wolf (Canis lupus) urine [obtained from the Minnesota Science Center & Dr. David Mech, BRD Scientist, National Ecology Center], and distilled water as a control.  We will examine sites each day following treatment to identify tracks by visiting species.  After each inspection, posts will be re-treated with lure and scent. Trials will run for 4 days and then begin again for the duration of the 6-month study period, July thru December (see italics below).  Park's resource management staff has agreed to provide transportation to field site for conservation associate, otherwise this work will not impact park operations.     

Species identification of animal tracks can vary greatly depending on the observer experience  (Taylor and Raphael 1988, Everett 1983).  We will utilize fore- and hindfoot measurements, along with distinguishing features to confirm species identification (Rezendes 1999, Halfpenny and Biesiot 1986).  Variation in treatment data, defined as presence (visit) or absence of a species, will be due to binomial proportions  (Sokal and Rohlf 1995: 73).  Each species identified is a separate group and we will evaluate both pre-treatment (1 week) and treatment trials (3 weeks) for the duration of the study period.  Data analysis will include a Kruskal-Wallis test with repeated measures (Koch et al. 1977), a non-parametric multiple comparison procedure (Convover 1980: 229, Zar 1999: 225).    

As part of a companion effort to evaluate protocols for monitoring of mammalian carnivores and the dynamics red fox ecology on Cape Cod, work on the efficacy of predator scents is underway within CCNS (identical to that described herein).  Funds in this request will allow this work to continue at Cape Cod insuring that data collection continues at all four parks through plover-nesting season.  Data collected under this proposal will allow for comparative work at all four parks, and insure quality control for data collection using a single individual trained in track identification at each field site. 
Expected results or products: This work will generate information on the potential use of canid scents/odors to modify behavior of other mammalian predators of piping plovers, particularly red foxes, in the barrier island environment.  A technical report and a publication on the efficacy of these scents will be prepared for submission to a refereed scientific journal.  The technical report will include recommendations for management and future work relevant to minimizing mammalian predation on piping plovers.  

Technology/information transfer: This information will benefit the NPS with respect to their responsibility for managing ground nesting birds. The work will describe a novel technique used to manage mammalian predators with respect to endangered species protection.  At the same time, the NPS can engender public support due to their willingness to evaluate non-lethal methods for predator management.  This work will also benefit the USFWS and other land managers in similar fashion because of their legal responsibility to carry out mandates of the Endangered Species Act.  The NPS will receive an oral presentation and copies of all slides and data that can be later used for presentation to the public at each of the four parks.                        

Work Schedule:  Hiring of SCA interns will commence once funding is available to insure a start date of July 2002.  Fieldwork will be initiated in July and continue through the end of December 2002.  Technician at CCNS will have appointment extended through December 2002 to insure identical data collection at all four field sites. A report will be prepared during the winter and spring of 2003. 

Personnel:

-Dr. Allan O'Connell, Patuxent wildlife Research Center, Principal Investigator (CV attached)

-Bruce Lane, NPS Resource Manager, Gateway National Recreation Area (Sandy Hook Unit)

-Robert Cook, NPS Wildlife Biologist, CCNS 

-Michael Rikard, NPS Resource Manager, CLNS

-Stephen Harrison, CHNS

-3 Student Conservation Interns (i.e., Conservation Associate)
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Budget:




Personnel:
Biological Technician (GS-404-5) at CCNS = 8 pay periods @ GS-5:  



$8,000 




3 Student conservation interns (i.e., Conservation Associate) (GNRA, 



CHNS, CLNS) for a 6 month period: $8,700/intern x 3: $26,100 

Equipment:
Cedar Posts (8cm diameter x 1.3 m): $250



Lure, Scents, Attractants: $750



Trowels: 6@ $9.00 = $54



Plastic Buckets:=$24





English/Metric Rulers: $24




Track ID Field References:  $125



Transportation:
 - NPS at CHNS, CLNS, and GNRA will provide vehicle and gas.




 - Patuxent Wildlife Research Center will provide vehicle and gas at 



Cape Cod.


Housing**:
Cape Cod, MA:

N/A, technician incurs housing costs




Sandy Hook, NJ:
NPS housing  - $2,000






Cape Lookout, NC:
NPS housing  - $2,500 



Cape Hatteras, NC:
NPS housing  - $2,500

**Funds for housing support will have to either be paid to the NPS as part of a


 bill/invoice system or transferred via Interagency Agreement. 

Budget Request:

FY02: $





FY03: $

Grand Total:


$42,327

Patuxent Wildlife Research Center

11510 American Holly Drive

Laurel, MD 20708-4017

Phone: (301) 497-5525/Fax: (301) 497-5525

February 11, 2001

To:  

Chief Scientist for Biology, U.S. Geological Survey

From:

Acting Director, Patuxent wildlife Research Center

Subject:
Proposal for Park Oriented Support Funding

Enclosed please find a proposal, submitted by Dr. Allan O'Connell, to be considered for the subject funding source.  The package includes all materials, including NPS letters of support, as required by your memorandum dated December 19, 2001.  We support this submission especially in view of the ongoing work at Cape Cod National Seashore that will now have application to several other parks.    

Dr. O'Connell has worked cooperatively with the NPS since the BRD's inception, and this effort continues to solidify our cooperative relationship.  This work also demonstrates our continued responsiveness to important NPS concerns.

If you have any questions about this proposal, please contact Dr. O'Connell directly at 301-497-5525.   

February 11, 2001

To: 
Chief Scientist for Biology, U.S. Geological Survey 

From:
Superintendent (insert)

Subject:  Park Oriented Biological Support Proposal for Dr. Allan O'Connell

I would like to take this opportunity to offer the Seashore's/ support for the subject proposal.  The work proposed by Dr. O'Connell has important ramifications, not only for the recovery of piping plovers along the Atlantic seaboard, but on a larger scale, for the management of predators throughout on NPS lands.  As you know, the NPS supports the concept of ecosystem management, allowing native animal populations to function naturally, whenever possible.  The Atlantic coastal environment provides a difficult test for this policy given that society has altered many of these systems and in many cases resulted in burgeoning wildlife populations.  To the point, the piping plover faces a myriad of predators that act in unison to reduce the bird's productivity.  It is imperative, then, that as resource stewards we make a concerted effort to explore new and innovative ways to insure the continued viability of this species.  

Recovery of plover populations on the Atlantic coast is an important resource management issue that goes well beyond the local boundaries, extending across regional boundaries with implications for all land managers.  We believe the work described in the attached proposal provides a mechanism for achieving that goal by encouraging solutions that appeal to a variety of agencies and our constituent base.  

We look forward to maintaining a close working with the USGS/BRD throughout the duration of this project.  To insure a truly collaborative effort, the park's resource management division will supply housing, transportation, and office space for the interns/technician.   Local oversight by the resource management staff will insure that local logistics are given adequate attention.  Pending analysis and review of results from these experiments, this technique, if successful, will provide a cost-effective method to reduce predation on plovers by select species of mammals.  If the experiments prove that the technique is no longer warrants merit, we will have gained valuable information with predator dynamics in the coastal environment.         

Piping plover management is an issue on which the NPS devotes considerable time and resources.  We now need to address in detail those factors that adversely impact these birds.      Thus, we urge careful consideration of this project for funding.   If you have any questions, please contact the Park's Chief of Resource Management at: insert area code and #.  

Sincerely, 

