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Abstract

This zoological study will examine multiple factors implicated in the population decline of the Cascades frog (Rana cascadae) in northern California.

II.
Overview

Statement of Issue

A growing number of studies indicate that pesticides may be contributing to amphibian declines.  Davidson et al. (2002) found that upwind agricultural land use was a strong predictor of whether historic Cascades frog sites in northern California still had extant populations, suggesting that wind-borne pesticides may be a factor in the decline.  However, that study did not account for the potential effects of introduced fish and habitat variables, which have also been implicated in amphibian declines.  In this study I plan to determine if there is a significant relationship between wind-borne pesticides and the presence or absence of Cascades frogs, once introduced fish and habitat characteristics are taken into account.  If this research indicates that pesticides are associated with the population decline of Cascades frogs, the analysis will also identify which pesticides are responsible for the association.  
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Scope of Study

Field work will be conducted along high elevation lakes, meadows, and streams in Siskiyou, Trinity, Tehama, Lassen, Shasta, and Plumas counties.  This area encompasses the known historic range of Cascades frog in California.

Intended Use of Results

This research will help lay the foundation for future experimental studies of pesticide effects in amphibians and potentially other organisms.  Traditionally, assessment of pesticide effects on aquatic organisms has focused on direct lethal effects.  However, there is growing evidence that pesticides may harm wildlife and humans at much lower than lethal levels (Colborn and Thayer 2000, Boone and Semlitsch 2001). Therefore, the results of this study could provide important insight into which classes of pesticides or even individual pesticides should be given high priority for testing in future laboratory studies of non-lethal pesticide effects. 

The results of this study will also be a useful as a check on a recent study conducted by Carlos Davidson and Roland Knapp who found a strong relationship between wind-borne pesticides and declines of mountain yellow-legged frogs in the Sierra Nevada.  This study and the Davidson/Knapp study analyze the same variables for different species in different regions of the State.  Therefore, the explanatory power of the Davidson study could be further evaluated based on the findings of this study. 

III.
Objective

In this study I plan to determine if there is a significant relationship between wind-borne pesticides and the presence or absence of Cascades frogs, once introduced fish and habitat characteristics are taken into account.  

IV.
Methods

Description of Study Area

Approximately 60 lakes and meadows, and 35 stream sites will be surveyed.  The location and names of the proposed study sites in Lassen Volcanic National Park are listed in Table 1 and shown on Figure 1 at the end of this application.

	Table 1

Survey Sites in Lassen Volcanic National Park

	County
	Waterbody Name

	Plumas
	Warner Creek and Hot Springs Creek

	Shasta
	Crumbaugh Lake

	Shasta
	Kings Creek Meadow

	Shasta
	Emerald Lake

	Shasta
	Lake Helen

	Shasta
	Dersch Meadow

	Shasta
	Lily Pond

	Shasta
	Snow Pond

	Shasta
	Manzanita Lake

	Shasta
	Manzanita Creek

	Shasta
	Small unnamed lake 3 miles SW of Summit Lake


Procedures

The following fish, habitat, and pesticide variables will be collected for each site.

· Amphibians and Trout - The entire lake or meadow shoreline will be surveyed visually to detect to presence of amphibians and trout.  Inlet and outlet streams will also be surveyed.  

· Habitat - Elevation, perimeter, surface area, maximum depth, littoral zone substrate composition, near-shore terrestrial substrate composition, and inlet and outlet stream characteristics will be collected at the sites.

· Pesticides - Using a geographical information system, the amount of land use in agricultural production within a 22-degree wide, 100-kilometer long triangle facing upwind from each historic site will be determined.  New data on historic (1974-2001) pesticide use upwind from the sites will also be incorporated.  

Collections

At each site, a small number of amphibian larvae and adults (<10) will be captured and released with a dipnet in order to identify a percentage of individuals to species and to look for evidence of chytrid fungus infection of mouthparts.

Analysis

Univariate, non-parametric Mann-Whitney rank tests will be used to evaluate differences in the mean value of each study variable at historic sites with frog populations versus historic sites without frog populations.  Multivariate logistic regression will be used to assess the importance of pesticide use, introduced fish, and site habitat variables in explaining site status (Cascades frogs present or absent).  

Schedule

Field data will be collected late June - early September 2004 and will potentially continue June - September 2005. It is expected that the results of this study will be completed by December 2005. 

Budget

Equipment






Cost
topographic maps, depth recorder, dip nets 


$400 

global positioning system recorder




Student Field Assistant








2004







$3,000

2005







$2,000

Travel and per diem

2004







$2,000

2005







$1,000

Total







$8,400


Funding - Approximately half of the total budget will be covered by grant money from Professor Carlos Davidson.  The remainder will be covered directly by the investigator either through grants or personal funding sources.

V.
Products

Reports

The results of this field work will be used as my Master's thesis.  I intend to write a version of this thesis as a manuscript for submission to ecological journals for publication.

Collections

Not Applicable

Data and other Materials

Not Applicable

VI.
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EDUCATION

M.S. in Conservation Biology, California State University at Sacramento (degree expected in 2005).

B.A. in Environmental Studies, University of California at Santa Cruz (May 1992).

Work and Volunteer experience

Part-time Staff Biologist - EDAW; San Francisco, California
Wrote a biological assessment analyzing potential impacts to California red-legged frog and California tiger salamander for a project in southern Santa Clara County.  Wrote an environmental assessment analyzing impacts to wetlands, vegetation, wildlife, and special status species for the National Park Service's Yosemite Valley Improvement Project  (May 2003-present).

Research Assistant - California Department of Fish and Game; Rancho Cordova, California 

Conducted fisheries sampling and amphibian surveys in backcountry lakes within El Dorado National Forest and Trinity Wilderness.  Identified species of captured trout, conducted visual encounter surveys for amphibians, and provided written characterization of littoral and shoreline habitats along high elevation lakes (July-August 2003). 

Research Assistant - Graduate Student Research; Braulio Carrillo National Park, Costa Rica 

Provided field assistance to one graduate student studying avian migrants along Costa Rica's Atlantic slope.  Mist-netted birds, collected plants, and cared for captive wild-caught birds (May-July 2002).

Project Biologist - URS Corporation; Oakland, California
Managed and conducted biological resource surveys, evaluated impacts to biological resources, and developed mitigation and monitoring plans in support of CEQA, NEPA, and federal Endangered Species Act compliance. Prepared a variety of State, federal, and local permit applications for projects under the jurisdiction of Clean Water Act sections 404 and 401, Fish and Game Code section 1600, and the San Francisco Bay Conservation Development Commission.  Conducted surveys for jurisdictional wetlands and special status wildlife species including fairy shrimp, California red-legged frog, California tiger salamander, blunt-nosed leopard lizard, Swainson's hawk, burrowing owl, San Joaquin Valley kit fox, and giant kangaroo rat (September 1997- May 2002).

Research Assistant - Point Reyes Bird Observatory;  Point Reyes, California
Collected data on adult survivorship and site/mate fidelity of nine seabird species nesting on Southeast Farallon Island.  Banded chicks and adults, monitored nests for timing of egg laying and hatching, and operated mist nests  (April – July 1997).

Program Assistant - Natural Resources Defense Council; San Francisco, California

Assisted attorneys and scientists in the Defense Council's Energy Program.  Coordinated production of legal documents and edited advocacy papers promoting energy efficiency programs throughout the private and public sector  (April 1994 - April 1997).

Bander - Golden Gate Raptor Observatory, Marin California
Trapped and banded raptors as part of a fall migration study in the Marin Headlands.  Aged and sexed trapped raptors, managed site operations, and taught banding techniques to apprentice banders (August 1993- December 1997).
Hack Site Attendant - Santa Cruz Predatory Bird Research Group, California
Monitored the introduction of three fledgling peregrine falcons into a remote area of Lassen National Forest.  Responsibilities included protection of peregrines from avian predators, feeding, behavioral monitoring, and location tracking with radio telemetry (June-August 1992).

Training and Permits

Federal 10[a](1)[A] Take Permit No. TE-810313 – California Inland Invertebrate Working Group Course on Fairy Shrimp Identification

VIII.
Special Concerns

Safety

In 2002 I completed a National Outdoor Leadership School (NOLS) two-day wilderness first aid training class.  It is expected that information and material obtained through the class will enable me to respond to most emergency medical situations that may arise while in the backcountry.

Access to Study Sites

Each site will be accessed by car and/or foot.  An overnight camping stay by two people is expected at most sites expect for those where camping is prohibited within 0.25 mile (e.g. Crumbaugh Lake).

Use of Mechanized Equipment

Not Applicable

Chemical Use

Not Applicable

Ground Disturbance

Not Applicable

Animal Welfare

All amphibians will be captured with a dipnet, kept moist and shaded to prevent desiccation, and then returned to the same region of the waterbody where they were captured.  Due to the short duration of capture, injury and/or death is not expected to occur.  Student assistants will be trained in amphibian identification and handling techniques before being permitted to handle amphibians without direct supervision.

NPS Assistance

Not Applicable

Wilderness "minimum requirement" Protocols

Not Applicable
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