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a. Abstract

The Western Painted Turtles (Chrysemys picta bellii) is one of two native turtle species that are declining in numbers due to habitat loss and introduction of non-native predators. Bonneville Pond is one of several adjacent ponds housing a western painted turtle population in a highly industrialized area of Portland, Oregon.  Bounded by railroad tracks and a major electrical transmission corridor, Bonneville Pond is also within the Smith and Bybee Lakes Wildlife Area.  This site is located within the 100-year floodplain, and the remnant willow and spiraea thickets are being crowded out by non-native Himalayan blackberry (Rubus discolor). Bonneville Pond is a known basking, nesting and overwintering site for western painted turtles (although some nests have been sited in recent times, there is a need to improve nesting opportunities). This project seeks to improve nesting and basking habitat for the Western Painted Turtles.

The Smith and Bybee Lakes Wildlife Area (SBLWA) located in North Portland is an interconnected system of shallow lakes and wetlands located on the floodplain of the Columbia River near its confluence with the Willamette River.  This is a unique natural, urban area of over 2,000 acres providing recreational angling, hiking trails, and habitat for sensitive-critical species including meadowlarks and painted turtles. The Western Painted Turtle Habitat Restoration Project involves just over six acres of land plus Bonneville Pond (project total 8.5 acres).  Bonneville Pond is the largest of the seven ponds in the western portion of the SBLWA encompassing about 40 acres of environmentally zoned properties.  The pond is filled with water from runoff from surrounding impervious surface (e.g.utility substations), groundwater, and precipitation. The consistent and relatively deep water provides overwintering habitat for turtles.  Considerable habitat restoration work is needed in this area to create and improve basking and nesting locations.  The Port of Portland and Bonneville Power Administration are the landowners of the proposed site.

The Western Painted Turtle Habitat Restoration Project shall provide for pre and post project monitoring of turtles to determine short-term impact of the project on turtle activities. Previous work done at the site provides pre-project monitoring information including visual surveys, mark-recapture activities and nest searches.  The project will include removal of solid waste (from illicit dumping), site preparation (removal of non-native vegetation, and re-establishment of appropriate native plants) for painted turtle nesting and basking habitat.  Native plant species maintenance and monitoring for survival will also occur.  The planting and maintaining the native vegetation will support the once thriving turtle populations.  

This area is of great interest to many including the Port of Portland, Columbia Slough Watershed Council, Bonneville Power Administration, Portland General Electric, Union Pacific/Burlington Northern/Southern Pacific Railroad, Metro, Portland Development Commission, Oregon Department of Fish and Wildlife, and the Columbia Corridor Association.  Two studies have been commissioned by Metro and the Port to determine the condition of the turtles and the habitat that is intended to support them.  Many research papers describe the issues that must be addressed to ensure a healthy turtle population today and in the future.  This project will take the research and study work and translate it into actions to protect and preserve the painted turtles.

b. Technical and/or scientific background

Western Painted Pond Turtle populations are declining due to loss of nesting habitat, loss of hatchling habitat, and predation of both nests and hatchlings. In the Bonneville Pond area, much of the upland habitat is dominated by Himalayan blackberry and reed canarygrass, which reduce the habitat value for nesting by shading nests and/or developing thatch that turtles cannot dig through.  Nesting sites are disturbed by human and animal activities (e.g., development; illicit dumping; predators such as raccoons, coyotes, and dogs), and hatchlings are vulnerable to turtle-eating predators such as raccoons and bullfrogs. The open, sunny, upland habitat that turtles require for nesting is diminishing, due to the invasion of non-native species such as blackberry and Scot's broom which reduce areas that turtles can dig in to build nests.  Basking sites are also limited, due to a lack of fallen trees along the pond edges.  As a result, habitat is degraded and turtle populations are threatened.

The Oregon Department of Fish and Wildlife has listed the western painted turtle as “Sensitive-Critical”.  This designation indicates that listing as threatened or endangered may be warranted if current population trends are not reversed.  Likely causes of this decline include loss of habitat and recruitment failure (inability to recruit juveniles into the population due to nesting failure, predation or other factors).  Habitat loss occurs not only from filling of wetland habitat but also development of adjacent uplands that provide nesting habitat for this largely aquatic species.

Western Painted Turtles, once common in this area, are listed as a "sensitive species" by state wildlife regulators.  The State's other native turtle species, the Western Pond Turtle, is experiencing similar declines in population, as documented in a recent Oregon Fish and Wildlife Department (ODFW) report. The ODFW report concluded that more than 99% of its Willamette Valley population has been lost.  It is probable that the same level of disturbance has occurred within western painted turtle populations.  Despite declining numbers, western painted turtles appear to be hanging on in respectable numbers at SBLWA.  Rough estimates indicate about 300 turtles have been observed around Smith and Bybee lakes.  The relative high numbers of turtles at SBLWA may be due to a large enough array of suitable habitats and acreage that can provide all of their life requirements.  Western painted turtles tend to return to where they were hatched in order to lay their eggs.  This raises the importance of historical nesting sites, like those in western SBLWA, as being critical to their survival.

c. Rationale and significance to Regional Programs

The Western Painted Turtle Habitat Restoration Project shall provide for much needed habitat enhancement for western painted turtle nesting and basking at Bonneville Pond. As discussed previously, the western painted turtle is listed Sensitive-Critical by Oregon Department of Fish and Wildlife.  The population at SBLWA is one of the two known significant populations remaining in the state.  Efforts are under way throughout the wildlife area to improve and protect habitat for these animals.  This project will expand the habitat improvement efforts to a new site within SBLWA.

Western Painted Turtle are the largest of the four painted turtle subspecies, ranging in length from 9 to 18 centimeters.  Populations are found in Southwestern Ontario and Missouri to the Pacific Northwest.

Current habitat conditions at Bonneville Pond are not conducive to basking or nesting.  Native plant species supporting nesting behaviors are rare, and there is an invasion of exotic species.  Additionally, the Pond is located near a major road (North Lombard) providing easy access for people to illegally dump solid waste, and there is no natural or human-made barriers to discourage predators.  This project addresses these concerns.  Western painted turtle habitat requirements include soft and muddy bottoms, basking sites and aquatic vegetation (Sexton, 1959).  Western painted turtles prefer slower moving shallow water such as ponds (Connant and Collins, 1991).  They frequent areas with floating surface water vegetation for feeding and for cover (Sexton, 1959).  These areas tend to be warmer than more open water, which is important when early Fall temperatures drop (Sexton, 1959).  Western painted turtles may be found in stagnant or polluted waters (Smith, 1956).

Negligible large woody debris is available for turtle basking places at Bonneville Pond.  Large woody debris is necessary at the Pond to provide basking places and refugia for turtles, and this project shall install appropriate large woody debris in select locations.  

Western painted turtles usually spend their nights sleeping submerged (Ernst, 1971).  During the day they forage in the late morning and late afternoon and bask the rest of the day (Ernst, 1971).  Basking is most frequent in the spring, summer and fall, but occasionally western painted turtles are found basking during warmer times in the winter (Ernst and Barber, 1972).  

Improving nesting habitat will directly address the primary reason suspected in the painted turtles’ decline in Oregon – failure to successfully recruit young turtles into the population.  Historically, nesting sites for painted turtles have been present at Bonneville Pond.  In 2001, less than five nest sites were observed.  The creation of habitat conducive to painted turtle nesting shall be accomplished with this project. The native plants selected and planted at the Pond will not develop thatch that prevents nesting.  Widely scattered shrubs will provide cover for hatchlings as they emerge from the nests; this cover is needed to hide from predators and for thermoregulation.  Mating occurs generally in the spring and summer, but may continue into the fall (Ernst, 1971).  Nesting occurs somewhat later ((Ernst and Barber, 1972), and in the Pacific Northwest, nesting has been documented as occurring in the summer months, typically June and July (pers. comm. Sue Bielki, ODFW). 

d. Relationships to other projects 
New information is emerging from data collected about the painted turtles and their presence in the Smith and Bybee Lakes Wildlife Area (SBLWA).  Two recent studies were commissioned by the Port of Portland and Metro to monitor turtle populations in the seven ponds found at the western portion of SBLWA (cost of both studies estimated at $200,000.00).  One of the studies, in draft summary form referred to as the Hayes et. al. study, recommends opportunities for improvement such as vegetation management around the ponds; reducing the temperature of the ponds; and removal and control of exotic plant species.  The Study recognizes substantial change in landscape at the Bonneville Pond due, in part, to spring freshet controlled by dams; extensive filling of wetlands (for development); native vegetation being displaced by exotic, non-native plant species; and the human-made physical barriers disrupting natural movement of the painted turtles (road and rail ways fragmenting the connectivity of the seven ponds).

Connectivity is key to the health of the ecosystem of SBLWA.  Activities underway in the SBLWA include the Port of Portland restoring a wetlands scrub shrub area just west of the proposed Bonneville Pond location.  The restoration of the wetlands will result in 2.4 acres of restored and enhanced wetland to increase wildlife diversity.  Portland's Environmental Services (BES) is restoring approximately 150 acres to the east of the proposed project, all acreage within the SBLWA.  This revegetation effort shall increase habitat for identified wildlife species, displace non-native species, and enhance one of the largest wetland areas within an urban environment.  BES is also revegetating approximately 10 acres to the north of the proposed project area at locations in Kelley Point Park, a city managed public park.  This project shall provide for enhancement of Columbia River floodplain forest and the native vegetation noted by Lewis and Clark in their journey through this area. 

The Western Painted Turtle Habitat Project compliments and adds value to other habitat restoration projects in the area, and enhances the wildlife habitat corridor between the Willamette River and Smith and Bybee Lakes Wildlife Area. .  This is the only corridor in the Rivergate area where wildlife can cross the Willamette and move into the SBLWA.

e. Proposal objectives, tasks and methods
Objectives 

The Western Painted Turtle Habitat Restoration Project seeks to protect and re-establish turtle nesting, overwintering and basking habitat through solid waste removal and native revegetation at Bonneville Pond in the Smith and Bybee Lake Wildlife Area.  There are five key objectives that lead to achieving this outcome:

· Determine and describe the pre-project condition of the turtles.  To build upon existing research, pre-project turtle monitoring shall be performed to confirm any prior findings, and add any additional pertinent information regarding turtle numbers and current habitat use. The result of this objective will be estimates of numbers of turtles in the pond, by gender and age structure; and use of habitat.  If possible, some surveys for nesting uplands shall be performed.  This will occur in summer 2002. 

· Prepare site and planting plan to maximize benefits for western painted turtle populations.  To ensure the western painted turtles are protected during the project, and work performed at the Pond provides nesting and basking habitat, key stakeholders (e.g. Port of Portland, BPA, Metro, ODFW, City of Portland) shall be convened to prepare a planning document.  The result of this effort will be a well thought-out plan to enhance western painted turtle habitat.  This will occur in summer 2002.

· Prepare the 6.5 acres surrounding Bonneville Pond for native plantings.  The Bonneville Pond site is used as an illicit dumping site for various solid waste items.  The solid waste items will need to be removed before further site preparation work can be performed.  Invasive, non-native plant species are found in great numbers and will need to be removed by manual and, where appropriate and necessary, chemical means.  The result of this objective will be removal of aggressive non-native plant species and potentially toxic materials that may degrade water quality and be toxic to turtles. This will occur summer through fall 2002. 

· Re-establish appropriate native plantings for turtle nesting and basking.  Controlled access to the Pond will be achieved through establishing a densely planted boundary around the perimeter with prickly plants such as hawthorne, swamp rose and Oregon grape.  This will restrict human access and provide for an undisturbed environment for the turtles and their hatchlings.  Because hatchlings stay in the nest for almost one year it is imperative to their survival that the nest remain undisturbed from early summer through the following spring.  Re-creating good basking places for the painted turtle will include installing woody debris and plantings that will regulate water temperature. The result of this objective will be reduced disturbance and increased quality and quantity of basking and nesting habitats. This will occur in spring/summer 2002 (basking structure) and winter 2003 (planting).  

· Determine and describe the post-project short-term condition of the turtles.  During and after project activities, monitoring will determine the immediate changes in turtle habitat use.  Visual surveys will document use of basking structures by painted turtles, as well as disturbance when other humans are present.  Nest searches will document use of the nesting habitat.  The result of this object will be documented use of improved habitat by western painted turtles.  This work will occur in summer 2002 (basking surveys) and from spring through fall in 2003 (basking and nesting surveys).

· Evaluate project and share information with others.  Monitoring data will facilitate project evaluation, and results will be shared with other biologists managing western painted turtles.  In addition, the SBLWA works closely with ODFW’s wildlife diversity biologist and will convey project findings to ODFW.


Tasks and Methods 

OBJECTIVE 1: 

Task a:  Pre-project visual survey of turtle population.
Method:  Considerable monitoring of the population has already occurred.  Protocols for visual survey are:

1) Survey important basking sites by performing visual surveys from May through September annually.

a) Conduct visual surveys using methods developed by Beilke (personal communication) and Northwest Ecological Research Institute (1998) as described below.

2) Characterize turtles using basking sites to the extent possible.  Past experience has demonstrated that it can be difficult to determine sex and maturity from a distance.  Where feasible, known-size reference objects will be placed at heavily used basking sites to facilitate turtle size estimates.

a) Species present and number of each

b) Sex ratio

c) Maturity (hatchling, juvenile and adult as indicated by size)

3) Describe basking habitat.

a) Characterization of basking sites

i) Substrate used

ii) Distance from water

iii) Weather conditions

Surrounding habitat
Task b:  Pre-project painted turtle nest search.

Method:  Nest searches by the SBLWA manager and experienced volunteers will document nesting in available habitat as much as possible.  This work relies on finding disturbed nests; since researchers believe that up to 90 percent of turtles nests are destroyed by predators, these disturbed nests can be a vital key to identifying nesting sites.  Nest survey protocols are:

1) Observe nesting turtles at known or potential nesting habitat from June through mid-August annually, using methods developed by Beilke (personal communication).

a) Conduct walk-throughs of upland areas/shorelines to locate nesting turtles

b) Conduct visual surveys behind blinds at designated areas to observe/locate nesting turtles

c) Search historically used nesting areas for disturbed nests, etc., June – August each year  

2) Characterize nesting habitat.

a) Describe locations/conditions of nests found, including intact and disturbed nests.

i) Estimate number of eggs, weigh and measure if possible

ii) If hatchlings are found, weigh and measure

iii) Photograph nest and surrounding area

b) Characterize habitat of located nests

i) Substrate

ii) Percent and composition of vegetation

iii) Distance to water

iv) Slope, aspect, elevation

3) Collect information on turtles located on land, when appropriate (e.g., after turtle has completed nest).

a) Identify turtle by shell notch or assign number if none evident

b) Obtain weight and measurements and other information

Take photos if possible
OBJECTIVE 2: 

Task a: Develop a site and planting plan that protects turtles during the project, identifies project criteria, provides clear roles and responsibilities, and evaluation methods.
Method: In developing the site plan key stakeholders will be convened to discuss location, site preparation methods and schedule, planting plan, and turtle protection practices.  Key stakeholders will include BES (restoration expertise), Bonneville Power Administration (landowner), and Port of Portland (landowner).   The site and planting plan will:

· Identify appropriate locations for basking and nesting.  

· Develop, refine a planting plan for western painted turtle habitat restoration.

· Develop, refine a schedule of site tasks and lead personnel including site preparation activities, seeding, planting, and monitoring (plants and turtles).

· Develop a turtle protection plan. 

· Include monitoring schedule and utilize existing data collection methodology.

· Include a map and site acreage.

· Develop criteria to use as a measure of "success" of project efforts. 

· Utilizing the measurement criteria, determine evaluation methods to determine the project impact on western painted turtles. 

Task b: Develop an implementation strategy for the site and planting plan.
Method: The implementation strategy will provide clear, concise information about schedule, responsible parties, contingencies, and practices those working at the site shall exhibit to protect turtles at the Pond.
OBJECTIVE 3: 

Task a: Solid waste removal
Method: Locate and remove solid waste materials that have been illegally dumped.  Care will be exercised to ensure solid waste removal techniques do not disturb turtle populations.

Task b:  Manual cutting of invasive plants
Method: Non-native invasive plants, notably Himalayan blackberry on this site, cut using a combination of chainsaws and hand mowers.  Care will be taken to perform these activities during late summer, when painted turtles typically water-bask and are less susceptible to disturbance.  
Task c:  Herbicide application, where necessary and appropriate.

Method: Spot application of herbicides applied with hand pumped backpack sprayers.  Care will be taken to select only least toxic chemicals for use near the Pond.
OBJECTIVE 4:  
Task a:  Native seed procurement and application
Method:  Selected native seed will be purchased to complement turtle nesting and basking needs.  Seed will be manually applied using belly crank hand seeders.
Task b:  Select native plants that provide turtle protection from predators and provide for shading
Method:  Native plants to provide shade to waterbody and protection from predators.  The planting plan will be designed to facilitate turtle nesting by not shading nesting habitat. 
Task c:  Native plant and plant protection installation.

Method:  Native plants will be installed with hand tools.  Tree protection of photodegradable herbivore protection tubes and bamboo stakes will also be installed by hand.
Task d:  Establish native plants with mulch for soil moisture retention and weed abatement.

Method:  Mulch will be applied by hand around the base of planted trees and shrubs.

Task e:  Maintain native plants through continued manual and, where appropriate and necessary, chemical treatment for invasive plants.

Method:  Non-native invasive plants, notably Himalayan blackberry, will be cut using a combination of chainsaws and hand mowers.  Spot application of herbicides applied with hand pumped backpack sprayers.  Care will be taken to not disturb turtles when performing these activities.
Task f:  Create basking places by installing woody debris
Method:  Large woody debris of >10 logs have been contributed by the Port of Portland.  These will be placed around the pond in predetermined locations to provide basking structures and areas of escape for the turtles.  Care will be taken to perform this activity during months when turtles are active and can get out of the way as logs are placed.

Task g:  Plant dense native plantings to provide a buffer for turtle nesting and deter illicit dumping.

Method:  Select, procure and densely plant around the perimeter native plantings that provide for turtle cover and prevent or discourage human disturbances such as illicit site use.
OBJECTIVE 5: 

Task a:  Post-project visual survey of turtle population.
Method:  Regular visual surveys of painted turtles by SBLWA manager and experienced volunteers.  Surveys will occur throughout months when turtles may be active (spring through fall) and will occur at least twice a month.  Survey protocols are:

1.  Survey important basking sites by performing visual surveys from May through September annually.

a)  Conduct visual surveys using methods developed by Beilke (personal communication) and Northwest Ecological Research Institute (1998) as described below.

2.  Characterize turtles using basking sites to the extent possible.  Past experience has demonstrated that it can be difficult to determine sex and maturity from a distance.  Where feasible, known-size reference objects will be placed at heavily used basking sites to facilitate turtle size estimates.

a)  Species present and number of each

b) Sex ratio

c) Maturity (hatchling, juvenile and adult as indicated by size)

1. Describe basking habitat.

a)  Characterization of basking sites

i) Substrate used

ii) Distance from water

iii) Weather conditions

Surrounding habitat
Task b:  Post-project painted turtle nest search.

Method:  The SBLWA and experienced volunteers will use the existing data collection methods to search for and document turtle nests in existing and improved habitat.  This will occur from early June through August, the typical nesting season at SBLWA.  Protocols for nest surveying are:

1.  Observe nesting turtles at known or potential nesting habitat from June through mid-August annually, using methods developed by Beilke (personal communication).

a)  Conduct walk-throughs of upland areas/shorelines to locate nesting turtles

b)  Conduct visual surveys behind blinds at designated areas to observe/locate nesting turtles

c )  Search historically used nesting areas for disturbed nests, etc., June – August each year  

2. Characterize nesting habitat.

a)  Describe locations/conditions of nests found, including intact and disturbed nests.

i) Estimate number of eggs, weigh and measure if possible

ii) If hatchlings are found, weigh and measure

iii) Photograph nest and surrounding area

b)  Characterize habitat of located nests

i) Substrate

ii) Percent and composition of vegetation

iii) Distance to water

iv) Slope, aspect, elevation

3.  Collect information on turtles located on land, when appropriate (e.g., after turtle has completed nest).

a)  Identify turtle by shell notch or assign number if none evident

b)  Obtain weight and measurements and other information

c)  Take photos if possible

OBJECTIVE 6: 

Task a:  Document activities and findings of the project
Method: Create, retain field notes as work progresses.  All data collections and observations will be summarized on a yearly monitoring report using BES's Watershed Revegetation Program’s standard format.

Task b:  Create and distribute information in writing and electronically about the project.
Method: Printed and electronic publications will be created and maintained throughout the life of the project, and continue as monitoring and maintenance work ensues. Care will be taken not to divulge information that is not appropriate for public dissemination, such as specific locations used by painted turtles.

f. Facilities and equipment
There exists a need for equipment in conjunction with the turtle monitoring work.  The listing of equipment needs follows:

· 6 thermometers ($20 each)


$120

· pencils and paper 




$50

· 4 binoculars ($150 each)



$600

· Cell phone 




$150 
· Cell phone service ($15/mo for 6 months)
$90
TOTAL EQUIPMENT:
$1,010.00
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B. Lynn Barlow

637 SE 17th Avenue   (   Portland, OR  97214   (   (503) 238-2442   (   blynnbarlow@yahoo.com

Education

M.S.
Environmental Horticulture, University of California at Davis

B.A.
Psychology, Rhodes College, Memphis, Tennessee

Professional Experience

Natural Resources Ecologist

Watershed Revegetation Program, BES, City of Portland, Spring 2000 to present

Develop and manage revegetation projects in the Columbia Slough watershed.  Identify sites, contact landowners, assess natural resources on site, develop prescriptions, create cost estimates, design revegetation project, coordinate permitting, manage planting, and maintain vegetation.  Monitor project sites for planting survival, stocking rate, weed management, species trends, and next maintenance treatments.  Supervise work crews in site planting and maintenance treatments. 

Botanical Technical Writer

Limbe Botanic Garden, U.S. Peace Corps, Cameroon, West Africa, Fall 1999

Researched and wrote technical, historical, and descriptive interpretive material for use in the Garden.

Botanical Consultant

Wildlife Conservation Society, U.S. Peace Corps, Cameroon, West Africa, 1998-1999

Researched and designed a rigorous vegetation sampling methodology to inventory wildlife sanctuary.  Implemented this technique and trained botanical team in sampling methodology.  Researched and recommended an appropriate data analysis package.

Agroforestry Extension Agent

U.S. Peace Corps, Cameroon, West Africa, 1996-1998

Established 1.5 hectare model farm exhibiting agroforestry and other agricultural innovations.  Enabled five demonstration farms using agroforestry techniques for soil erosion control, increased soil fertility, and crop protection. 

Natural Resources Technical Writer

UC Hopland Research & Extension Center, California, 1996

Wrote and produced Resources Management Guidelines for the Center.  

Urban Forestry Research Assistant

Environmental Horticulture Dept., UC Davis, California, 1993-1996

Designed, developed, and tested a load-bearing structural soil mix for use in tree planting pits in urban landscapes.  Set up soils lab to determine engineering and horticultural properties of various soils and soil mixes.  

Teaching Assistant

Environmental Horticulture Dept., UC Davis, California, 1996

Developed and led weekly laboratory sessions for upper division course “Woody Plants in the Landscape”.  Taught students proper pruning, plant selection, planting, integrated pest management, soils analysis, and diagnostic techniques for the landscape.

SUSAN G. BEILKE
11755 SW 114th Place, Tigard, OR 97223

(503) 330-0220 / sbeilke@europa.com

PROFESSIONAL EXPERIENCE

I am currently working as an independent wildlife biologist and am involved with several projects including:  
· Oregon Department of Fish and Wildlife, Portland, Oregon

Coordinate, plan and implement habitat analysis of sites under the BPA statewide wildlife mitigation program; author of several management plans; responsible for habitat enhancement projects at several sites; survey and monitor plant, fish and wildlife populations including State and Federal listed species. 

· The Nature Conservancy, Portland, Oregon

Coordinate, plan and implement habitat analysis of Willow Creek wetlands mitigation site in Eugene, Oregon.

· Multnomah County Drainage Dst./Enhancement Project of Columbia Slough

Assist with surveys and monitoring of turtle activity in the slough prior to dredging activities.

· Pacific Northwest Turtle Project, Tigard, Oregon

I began this project in 1996 with the goal of contributing to the understanding of turtle ecology, and the long-term protection and conservation of Oregon’s two native turtle species, the Western painted and Northwestern pond turtles.  My main focus has been research on habitat requirements and reproductive behavior, in particular the various aspects of nesting and hatchling emergence behavior exhibited by western painted turtles.  I conduct educational talks on turtles and habitat needs for schools and organizations each year with the goal of reaching as many people as possible.   

Past turtle projects I have been a consultant on include:

· Smith and Bybee Lakes Wildlife Area Turtle Project, conducted by Northwest Ecological Research Institute; 1997-2001

· Turtle Surveys at Rivergate Ponds, Port of Portland study conducted by Dr. Marc Hayes; 1999-2000.

· Turtle Surveys and Habitat Assessment, ODFW, Sauvie Island; 1998-2001.

· USFWS/Yoncalla Oil Spill and Wildlife (turtles) Recovery, Eugene, Oregon; 1993.

ADDITIONAL WORK HISTORY:

· Mount Hood Nat. Forest, Col. Gorge Ranger District, Corbett, Oregon; 1987-1992  Wildlife Biologist, Spotted Owl Monitoring Program.

· Whale Aid Organization, Lahaina, Maui, Hawaii; 1989.

Researcher/Naturalist, Assisted with data collection on breeding behavior of humpback whales.

VOLUNTEER EXPERIENCE:

· Caribbean Conservation Corporation, Gainsville, Florida; 1996.  

Research Assistant, Conducted research on breeding behavior of leatherback sea turtles in Costa Rica. 

· Hawkwatch International, Salt Lake City, Utah; 1989 & 1992.

Wildlife Biologist, Assisted with surveys and banding of raptors at Goshutes Mts., Nevada.
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