Project ID:
25043

Title:
Northern Leopard Frog Distribution and Habitat Association

Section 9 of 10. Project description

a. Abstract 
The northern leopard frog is an endangered species in Washington, with remaining populations located at two sites near Moses Lake in the BPA Crab Creek Subbasin. Once distributed throughout eastern Washington along the Columbia River and its tributaries, leopard frogs have declined for unknown reasons, but dam construction, introduced fish and bullfrogs, agricultural chemicals, and agricultural development are all possible factors.  We propose determining the distribution of leopard frog breeding ponds at the remaining sites, and assessing the effects of reservoir inundation and introduced fish and bullfrogs on breeding leopard frogs.  The project will be conducted in two phases.  The first year surveys will be conducted to determine occupied and unoccupied ponds by leopard frogs.  The second year, randomly selected ponds will be sampled for introduced fish, leopard frogs, and bullfrogs.   Sampled ponds will include those that are inundated by the Potholes Reservoir, those that do not have leopard frogs, and those that do have leopard frogs.   Results of the project will help us understand potential benefits of pond rehabilitation and damming ponds to prevent inundation.  Results will be used to develop a recovery strategy for the northern leopard frog in Washington as well as management of the Potholes Reservoir.  The project will be conducted by WDFW Wildlife Research Division, and will be headed by a WDFW research scientist.   

b. Technical and/or scientific background
The northern leopard frog is listed as a state endangered species in Washington.   Museum records indicate that the leopard frog inhabited at least 18 general areas in eastern Washington, many of these along the Columbia River and its major tributaries.  Few records occur prior to dam construction on the Columbia River, but leopard frogs were found at Fort Dalles along the Columbia River in 1860 (Cooper and Suckley 1860).     Field surveys  conducted  since 1992 confirmed the species in only two areas in the state, both of which are in the Crab Creek drainage, Grant County (Figure 1). 

Leopard frogs are located on lands managed by the Department of Fish and Wildlife, the Potholes Wildlife Area and the Gloyd Seeps Wildlife Area.  The population of leopard frogs is very small at the Gloyd Seeps Wildlife Area, and with small numbers counted during surveys (10 - 50), it has high potential for extirpation.  The Potholes Wildlife Area population is not known; even as recently as 1999 breeding ponds were not identified and sightings were sporadic during fall months.  In 2000, a graduate student at Central Washington University, Heather Simmons, began studying leopard frogs at the Potholes Wildlife Area, and determined breeding chronology, identified some breeding ponds, mapped distribution in a portion of the wildlife area, and collected limited information on 
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Figure 1.  Location of two remaining populations of leopard frogs in Washington, and the proposed project study areas.  

movements, water quality, survey and trapping techniques, as well as the relationship between breeding chronology and reservoir filling and inundation of breeding ponds.    

Principal benefits of her study include the identification of potential threats to the population.  Her work assessing breeding chronology will also facilitate additional research into key factors affecting frog populations. 

Reasons for the apparent decline of the leopard frog in Washington may have ties to a broader decline of the species throughout its western range.  A review of information from adjacent states and provinces indicates a similar situation.  Though never widespread in Oregon, the species has not been observed in recent years (St. John 1985; Stebbins 1995; C. Corkran, R. M. Storm pers. comm.).  Groves and Peterson (1992) used a mail questionnaire to obtain information on declines of Idaho amphibian populations.  The leopard frog was the species most frequently described as having experienced population losses in Idaho.  Eight of nine respondents (78%) who indicated an observed trend for this species reported a decline.   Koch and Peterson (1995) stated that the leopard frog was gone from their study area, which included Yellowstone and Grand Teton National Parks and the adjacent Targhee National Forest.  In fact, leopard frogs appear to have seriously declined throughout the Rocky Mountains region.  One study reported the species gone from nearly 85% of the sites where it occurred historically in eastern Wyoming and Colorado (Corn et al. 1989).  Similarly, local extinctions were reported as prevalent in the Rocky Mountains of Montana, though populations in the eastern plains region of the state may be healthy (Genter, pers. comm.).  

 In 1979, complete losses of populations in portions of the species' range in Alberta were noted (Roberts 1992, Stebbins and Cohen 1995).  Similar declines are believed to have occurred in British Columbia (Orchard 1992).  Clarkston and Rorabaugh (1989) report steep declines in four species in the leopard frog complex in Arizona and southeastern California.  Populations in Wisconsin had experienced significant declines by the 1970's (Hine et al. 1981).  

Competition with bullfrogs

 The increasing spread of bullfrogs, which are known to prey upon leopard frogs  (McAlpine and Dilworth 1989) and other amphibians, is a major potential threat to Washington’s population.   Leopard frogs and bullfrogs are not known to co-occur in eastern Washington lakes and ponds.  Leopard frogs were extirpated from ponds after  bullfrogs occupied them.  The presence of bullfrogs in many of the areas where leopard frogs have been extirpated, and the apparent absence of bullfrogs where leopard frog populations are extant suggests two not necessarily mutually exclusive possibilities: 1) bullfrogs are responsible for the extirpation of leopard frogs or 2) bullfrogs are not susceptible to whatever factor(s) led to the extirpation of leopard frogs, and may, in fact, benefit from changes that have been harmful to leopard frogs.  The Gloyd Seeps population is virtually surrounded by bullfrogs in ponds as close as 4-5 miles.  Bullfrogs could expand into this population at any time.

There are also behavioral interactions that may bear upon the survival of native ranids sympatric with bullfrog populations.  Bullfrog tadpoles were shown in experiments to displace native red-legged and yellow-legged frog tadpoles from the warmer, shallower waters that provide optimal conditions for growth.  In the presence of bullfrog tadpoles, red-legged and yellow-legged frog tadpoles frequented deeper water, grew more slowly, and metamorphosed at lower body weight (Kiesecker and Blaustein 1997, Kupferberg 1997).  There is also evidence that bullfrogs are more resistant to the effects of toxicants (e.g. pesticides and heavy metals) than some other ranid frogs.  Bullfrog tadpoles are tolerant of numerous pesticides (see review in Hayes and Jennings 1986).  All of the aforementioned factors combine to favor bullfrogs in many environments formerly suitable for other frogs.  

Potential effects of introduced fish

The presence of introduced fish into the Potholes Reservoir and other waterways occupied by leopard frogs is a significant threat to Washington’s population.  There are many introduced predatory fish in areas inhabited and formerly inhabited by leopard frogs:  largemouth bass,  black crappie, yellow perch, and brown bullhead are just a few of the many introduced fish that now thrive in warmwater habitats of eastern Washington.  Most introduced fish are likely predators on the eggs, larvae, and metamorphs of leopard frogs (Hayes and Jennings 1986), and leopard frogs have been found to be negatively affected by the presence of predatory fish in Ontario, Canada (Hecnar and Mc Closkey 1997).  In long-term studies of leopard frogs in Wisconsin, Hine et al. (1981) concluded that “predation by fish can substantially reduce a (leopard) frog population”, and described “ideal” leopard frog breeding ponds as “without fish”.  Monello and Wright (1999) found a variety of amphibians (leopard frogs not included) were excluded from ponds with introduced fish, and only the bullfrog was able to reproduce in ponds with introduced fish.   Introduced fish have been implicated in the extirpation of the mountain yellow-legged frog  (Rana mucosa) from Sequoia and Kings Canyon National Park in California (Bradford et al. 1993).

Although implicated in the declines of leopard frog and other species, it is not known if there are fish that are more likely responsible for predation on leopard frogs than others.  Friesz (pers. comm.) has been unable to locate leopard frog tadpoles in 1999 at ponds known to be occupied in past years.  He speculated that newly introduced mosquitofish (Gambusia affinis) may be responsible.  These fish are often introduced to provide mosquito control. 

Proposed Project

We propose a two year project to test whether three habitat factors adversely impact leopard frogs; inundation of the Potholes Reservoir, introduced fish, and bullfrogs.  In addition, we propose locating and developing a database on leopard frog breeding ponds and general distribution in the potholes region.   

Our limited knowledge of leopard frogs amounts to approximately 10 - 15 breeding ponds and a few overwintering ponds.  Some ponds may be occupied in some years, some every year and some not at all.  It is important to understand, especially at the Potholes area, the distribution, extent of occupancy, and sporadic nature of occupancy to determine the most important areas (i.e. metapopulation centers) for conservation of leopard frogs.  It is extremely important to determine whether inundation by the reservoir and/or the presence of introduced fish adversely affect reproductive success of leopard frogs.  This project, through study of occupancy and  productivity will naturally lead to an expansion of our understanding of distribution and pond type and structure important to leopard frogs.  Development of a database will facilitate direct conservation measures at key sites.   Bullfrog distribution is an important factor to monitor the potential interactions between species, and determine rate of expansion of bullfrog populations.  Characterization of population structure allows us to identify certain patterns that indicate predation as a consequence of interaction with bullfrogs or fish.  For example, certain size or age groups may be either under-represented or entirely absent as a consequence of predation (Kiesecker and Blaustein 1997).

c. Rationale and significance to Regional Programs
The proposed project is consistent with the vision for the fish and wildlife program.  “Wherever feasible, this program will be accomplished by protecting and restoring the natural ecological functions, habitats, and biological diversity of the Columbia River Basin” (Section IIIA).  The endangered leopard frog is threatened by numerous introduced and water system factors.  The proposed project will provide needed information to restore natural habitats of the northern leopard frog.  In context of restoring native ponds for leopard frogs, we anticipate potential benefits to invertebrate diversity in the Columbia Basin as well.  The proposed project is also consistent with the Scientific Principals (Section IIIB).  

The goal for leopard frogs in the Crab Creek Subbasin Plan is simply to recover populations.  The proposed projects provides needed information on the distribution and relative abundance of leopard frogs in a variety of habitats.  Strategy 1 of the Crab Creek Subbasin Plan is to develop needed information on distribution, habitat and relationships with other species, and implement recovery of leopard frogs.  This project addresses, and provides significant development of information for the following tasks;  Task 1 (complete surveys and determine distribution), Task 2 (investigate breeding, migratory, and over-wintering habitat relationships of northern leopard frogs), Task 3 (evaluate range of suitable habitats, juxtaposition of habitats, and appropriate conditions for northern leopard frogs), Task 4 (determine effects of reservoir inundation of habitat for the Potholes Reservoir population of northern leopard frogs, Task 5 (determine effects of non-native fish and introduced bullfrogs on northern leopard frogs).  As discussed above, leopard frogs were likely affected by both development of dams on the Columbia River and development of the Columbia Basin project; therefore, the species is a suitable candidate for BPA funding.

d. Relationships to other projects 

Although there are no BPA-funded projects currently in areas occupied by leopard frogs, the proposed project will provide needed information in the development of a state-wide recovery plan for leopard frog and habitat rehabilitation efforts in the Potholes Wildlife Area.   It will also provide needed information for determination of federal status of leopard frogs. WDFW plans to reintroduce leopard frogs into unoccupied habitat both within the 2 remaining general locations and elsewhere.  The results of the study will indicate the types of breeding habitats  potentially suitable for reintroduction.  The local mosquito control district regularly introduces mosquitofish, Gambusia affinis, into ponds within the Potholes Wildlife Area.  Results of this study should provide information to the mosquito control district about distribution and occupancy of leopard frogs, as well as indicate whether mosquitofish are a degrading factor to leopard frog habitat.

The proposed project will provide essential information to the Potholes Reservoir Resource Management plan (RMP).  The Draft EIS was released in January 2001.  The RMP makes reference to leopard frogs in a number of places; concerning management actions to control carp, effects of rotenone, and the need to include protection of leopard frogs in conjunction with mosquito control efforts.  Most of the proposed management actions in the RMP have no funding source.  BPA support will directly benefit Potholes Reservoir management in general as well as conservation of leopard frog.  

Pond rehabilitation, which includes damming to prevent inundation and removal of  introduced fish as a benefit to waterfowl, has already been initiated at the Potholes Wildlife Area with unknown effects to leopard frogs. The outlined objectives will help clarify effects of pond rehabilitation on leopard frogs, and identify whether translocations are necessary to re-establish leopard frog populations following rehabilitation.  

A graduate student at Central Washington University, Heather Simmons is completing her graduate work entitled:  Habitat use in winter by the northern leopard frog, Rana pipiens, in Washington State.  She will defend her thesis during spring, 2001.  Her project provides enough information to begin the proposed project.   

A graduate student at Oregon State University, Eric Hoffman, is conducting genetic analyses of leopard frogs from the northwest U. S. and British Columbia and comparing them to the rest of the range.  Eric collected leopard frogs from the Washington sites for his work.  His Master’s thesis is scheduled  be completed in 2001.  

Another WDFW BPA proposed project for the Columbia Plateau Province, WDFW-28,

e. Project history (for ongoing projects) 

This is a new project

f. Proposal objectives, tasks and methods

Objective 1:
 Determine the distribution and abundance of  leopard frog breeding ponds at Potholes Wildlife Area and Gloyd Seeps Wildlife Area by winter FY 2003.

 Task a) Locate leopard frog breeding ponds

Methods: The project will be initiated in August and September of FY2002, with surveys at the  Potholes Reservoir and Gloyd Seeps Wildlife Area, the two remaining leopard frog populations.  In the Potholes Wildlife Area, the only area that has been thoroughly surveyed for leopard frogs (and the vast majority of known breeding ponds) is a one mile by two mile area between Interstate 90 and the northern edge of Potholes reservoir west of Moses Lake (See Figure 1).  Surveys will expand from this area to the south, west, and east, from the shore of Potholes Reservoir to approximately 2 miles distant.  Within this area all ponds will be surveyed.  August and September are the best survey months to identify breeding ponds (Simmons, in prep.). 

 Both unoccupied ponds and occupied ponds  will be mapped and a habitat description will be written for each pond, identifying size class, pond depth class, vegetation, cover of emergent vegetation  shrubs, and trees.  The number of young of the year frogs (metamorphs) will be counted around the periphery of each pond during August and September (pre-migration) as verification of reproduction and recruitment.  Technicians will count frogs within 2 meters of the shoreline, providing a general estimator of  frogs/m2 for the shoreline area. Counts will not occur during conditions likely to significantly affect frog abundance, including periods of excessive wind and rain (H. Simmons, pers. comm.)   Data will be recorded on field forms and entered into files on  developed by WDFW Wildlife Resource Data System (WRDS) for the leopard frog project using 2 laptop computers.  Data will be entered during periods of adverse weather.   We anticipate 4 field technicians for this objective, supervised by a research biologists.

Task b) Develop a database of occupied and unoccupied ponds with associated habitat attributes and survey results.

Methods: Data from the August and September surveys will be transferred to WDFW-Olympia during winter of FY2003, and a database will be developed by WDFW’s Wildlife Resources Data System (WRDS).  A GIS product with pond attributes will also be developed.  Information contained in the database will include pond size, depth, presense of leopard frogs, cover class of emergent vegetation, shrubs, and presence of trees.  The GIS product will be available to WDFW and its partner agencies, researchers, and managers.  Long-term storage of data will be with WDFW WRDS.

Objective 2.  Determine the effects of introduced fish, bullfrogs, and reservoir inundation on the productivity of leopard frogs by FY2004

Task a)    Sample ponds in the Gloyd Seeps population for introduced fish and bullfrogs.

Methods: This task will be conducted from May - August, FY 2003.  Ponds surveyed the previous season will be relocated.  Minnow traps will be used for sampling frogs and small fish; larger fish traps will be used for larger introduced fish.  Purse seining, snorkel surveys, and electro-shocking will also be used.  Selection of method will be based upon pond characteristics, but we will typically use more than one method to insure that the entire introduced fauna is sampled.   We anticipate finding leopard frogs at only a few ponds at Gloyd Seeps, we intend to trap an equal number of occupied leopard frog ponds and unoccupied ponds for introduced fish and bullfrogs.   Late season leopard frog census will be conducted by walking and wading within a 2 meter distance of the shoreline, giving a relative estimate similarly to task 1) a (above).

Task b)   Sample ponds at the Potholes Wildlife Area for introduced fish, bullfrogs, and leopard frogs in FY 2003.

During this phase, leopard frogs will develop from tadpoles to young metamorphs.  We will sample each pond twice for leopard frogs, fish and bullfrogs; once during May - June and once during August and September.  

Methods:  One Sample at the Potholes Wildlife Area will be conducted during the peak of reservoir inundation, FY2003.   We will randomly select at least 20 ponds identified from the previous season that contain leopard frogs but are not inundated by rising waters of the Potholes Reservoir; at least 20 ponds that are inundated but do not contain leopard frogs, and, if present, 20 ponds that contain leopard frogs and are inundated.   Ponds will be sampled with fish traps and other methods as described in task a.  Leopard frogs will be captured in minnow traps as well.   Late season leopard frog census will be conducted by walking and wading within a 2 meter distance of the shoreline, giving a relative estimate similarly to task 1) a (above).     

We anticipate a field crew of 4 biologists for this phase of the project; again supervised by a WDFW research biologist.

Task c)  Prepare a report evaluating the effort, summarizing information, and assessing impacts of introduced fish, reservoir inundation, and bullfrogs on northern leopard frogs.  

Methods:  Report preparation by the research scientist will occur during fall and winter FY2003.  Production and recruitment of leopard frogs will be compared to individual and combined introduced fish, including mosquito fish, carp, and bullfrogs (if present).

Objective 3.   Determine leopard frog population structure at 12 structurally similar  ponds that represent three groups of distinctly different ecological conditions (four lacking bullfrogs or fish, four with fish and lacking bullfrogs, and four with bullfrogs and fish).                

Task a) Determine the size- and sex-specific population structure of leopard frogs using the three pond types. 


Methods: Identification of the ponds in which population structure is assessed will arise from data obtained in Objective 1.  Thus, this assessment would take place in year 2 with guidance from year 1 data.  We will select four ponds lacking bullfrogs or fish, and four other ponds with fish but lacking bullfrogs, for sampling.  However, as co-occurrence of bullfrogs and leopard frogs is infrequent and perhaps ephemeral, four ponds with the latter condition will be selected only if available.  If ponds with bullfrogs and leopard frogs are unavailable, we will select eight ponds with fish, and place them into two distinctly different categories based on species composition as an alternative.  We will attempt to base the two category selection on ponds that are carp-dominated versus centrarchid-dominated.  If ponds with these alternatives are unavailable, we will realign select based on the fish species found in year 1 surveys.

Target ponds will be surveyed using a combination floating trap, visual encounter wetsuit surveys, and drift fence/funnel trap for three, intensive 10-day intervals.  One interval will occur immediately pre-breeding, one interval will occur two weeks after breeding has occurred, and one interval will occur at the peak of metamorphosis.  Captured frogs during each survey interval will be measured (snout-urostyle length), weighed, sexed (where possible), and their physical condition and capture location recorded.  We anticipate a crew of four technicians supervised by a WDFW research biologist for this phase of the project.

Task b) Determine the size-specific age structure of leopard frogs at target ponds.

Methods: During surveys of target ponds, surveyors will obtain a single toe clip from each frog for bone growth-ring aging (skeletochronology).  Toe samples will be sent to the laboratory of Dr. Bruce Madsen at the University of Montana for processing.  We anticipate that samples from 100 leopard frogs will provide an adequate sample to gauge the age of the remaining population on which size data are obtained.  We anticipate that 5 individuals from each sample in each year will be needed as controls to identify the 0 age class recent metamorphs.  Remaining individuals assessed in each year will be selected across the full size range of leopard frogs encountered with subequal samples for each sex.  

This task will not require additional time as toes can be obtained during pond surveys under Task a for this objective.  Besides the cost of processing samples in Dr. Madsen’s lab, the only additional time required for this task will be for a WDFW research biologist to conduct the analysis.

Task c) Prepare a report evaluating the effort, summarizing information and assessing impacts of introduced fish, reservoir inundation, and bullfrogs on northern leopard frogs.  

Methods:  The focus of the analysis for this task will be to evaluate the relationship between leopard frog age class, and specie(s) of introduced fauna.  We anticipate that there will be a range in the number of introduced species present in ponds with leopard frog, however likely trends in age classes may indicate selective predation on age classes by one or more species.   This will be accomplished by the research biologist during fall-wnter 2003-2004.

g. Facilities and equipment

The Wildlife Resource Data System (WRDS) unit is located within the Research Division of the Wildlife Program at WDFW.  WRDS has the facilities and staff to support a wide range of wildlife data management activities, GIS mapping, GIS analysis/modeling, vegetation and habitat mapping, image processing, system administration, and statistical design/analysis for the Agency.   WRDS computing resources include a SUN 450 Enterprise UNIX network (multiple CPU) with over 100 GB of disk.  The Programs’ local area networks (LAN) are also linked to the UNIX network.   Staff connect to and use the computing power of the UNIX system through the LAN, using Hummingbird emulation software (Novell) on their PC.  The Agency has over 30 UNIX ARC/INFO (V8.x) licenses, which serve ARC, ARCPLOT, ARCEDIT, GRID, TIN, COGO, SDE, and ARC IMS modules.  WDFW has three ERDAS Imagine (V8.x) image processing licenses and two ERDAS Vector modules running in UNIX.   WRDS has two large-format Calcomp 9100 digitizing stations dedicated to GIS data entry and editing.  SAS (V6.12) statistical software for Solaris is available on the UNIX network.   Field data collection equipment includes four MC-GPS dataloggers with PCGPS (V3.7) software.  Digital transfer capabilities include an anonymous ftp site, 8mm tape, CD-RW, and ZIP  disk.  Hardcopy printing/mapping resources include 3 large-format HP plotters, a small-format HP2000, and B/W laser HP5SI.   GIS data/maps are distributed through the Agency’s Priority Habitats and Species Program www.wa.gov/wdfw/hab/release.htm 

WDFW has over 15 years of history and experience in GIS data management and analyses.   The Agency’s GIS infrastructure is strong and well recognized for its valuable contributions over the years.  WDFW has been an active participant in the Washington State Geographic Information Council (WAGIC – www.wa.gov/gic ) activities and workshops for over 5 years.  WDFW is also a committed partner in current and future Washington Framework Initiatives.  The Agency is also a formal partner in a multi-agency data acquisition initiative underway, called the “Landsat 7 Data Purchasing Consortium”, which is being facilitated through Washington Department of Information Services.
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Section 10 of 10. Key personnel

John Pierce, Wildlife Program Chief Scientist, (13 years with WDFW) (FTE 0.2mo/yr)

John will assign or hire a research biologist to be the principal investigator in the project. 

Marc Hayes, PhD, WDFW Habitat Program Scientist (FTE 0.5mo/yr)

Marc will assist with refining design, methods, and project set-up.  Dr. Hayes is a research herpetologist currently employed as a research scientist with the Washington Department of Fish and Wildlife.  He has over 25 years of field experience with amphibians and reptiles, the last 12 years of that experience in the Northwest.  Dr. Hayes has supervised over 30 diverse projects addressing the ecology and habitat needs of amphibians and reptiles, and is uniquely suited to be involved in the proposed project.  

mhayesrana@aol.com
Education:

1991
University of Miami, Florida
PhD

1975
California State University, Chico
MA

1972
University of California, Santa Barbara
BA

1970
Yuba College
AA

Project Managment Experience
1999-2000 Coordinator and Scientific Lead; Rivergate Project; Port of Portland .

1999-2000
Research Biologist and Lead; Northern red-legged frog overwintering study; w/ Dr. Peter I. Ritson, US Fish and Wildlife Service.

1999-2000 Research Biologist and Lead; Oregon spotted frog/bullfrog habitat partitioning study; US Fish and Wildlife Service.

1998-2000 Research Biologist and Co-operator; Movement and overwintering study of the Columbia spotted frog (Rana luteiventris); w/ Dr. Evelyn Bull, PNW Forest Range and Experiment Station.

1998-2001 Research Biologist and Co-operator; Headwater stream amphibians study; w/ Stillwater Ecosystem, Watershed, and Riverine Sciences; NCASI.

Other experience

1992-present
Adjunct Assistant Professor, Portland State University; taught Vertebrate Zoology        (BI 387), Herpetology (BI 413/513), and Field Herpetology (BI 405/505); project advisor for six Masters-level graduate students.
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