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Executive Summary
The 2007 Turtle Habitat Monitoring project was supervised by graduate student Meghan Murphy and carried out by 10 University of Oregon students participating in the Environmental Leadership Program (ELP). The program, coordinated by Steve Mital, is offered through the Environmental Studies Department and designed to provide hands on training and experience in multiple fields of environmental data collection, research and analysis. This particular projects goal was to provide baseline data on potential turtle habitat for the Eugene District Bureau of Land Management (BLM). The BLM provided the team with the necessary equipment and training to efficiently collect data for both aquatic and terrestrial turtle habitat on BLM land within the Fall Creek, Row River and Mohawk Watershed areas. Potential habitat for data collection was determined by BLM liaison Paula Larson and in turn given to the teams to collect data in the assigned areas. Each of the assigned areas were called “polygons”. Data collection took place every Friday, starting at 8:45 a.m. and was typically completed by mid-afternoon. To collect data the teams hiked alongside streams within the assigned polygons, if potential habitat was identified the data was recorded using Trimble GPS data loggers, hard copy data sheets as well as photo-documentation of each site. In total, the three teams collected data from 17 different polygons, resulting in the identification of 133 aquatic habitat sites and 25 terrestrial habitat areas. In addition to data collection, the turtle team edited the 2006 turtle project website as well as created their own updated website, providing information and photos about the team and the 2007 project in general. During the concluding weeks of the project the team members also gave power point presentations to the BLM, Rachel Carson School and ELP program. These presentations were conducted in order to provide an overview of the progress and work conducted throughout the course of the term. 

Key Findings

· Highly skewed ratio of aquatic to terrestrial habitat 

· Most terrestrial habitat was degraded or inaccessible due to invasive blackberry bushes

· 6 turtles observed in private pond (Township 22S, Range 2W, SE corner section 4)

Recommendations

· Supplemental equipment for GPS location

· Acquisition of more accurate and available satellite data

· More detailed guidelines to reduce variability of human judgment 

· Improved road maps 

· Put existing data to use

· Focus on restoring or creating upland habitat 

· Conduct turtle population studies
Chapter 1: Training, Education, and Recommendations

Training
The Turtle Monitoring Project took us through various components of educational and training processes. We began the course with required readings prior to our initial day of training with the BLM staff. Required readings consisted of a natural history of the species, including: taxonomy, etymology, geographic variation, range, distribution, description, behavior, overland movements, habitat, reproduction, predation and mortality, and conservation status of the western pond turtle.

Training day at the BLM office began with a slide show provided by Paula Larson (wildlife biologist). This slideshow provided information on the western pond turtle, including: species characteristics, aquatic and upland habitat, nesting habits, a brief history, population status, and predators of concern. The following issues were also addressed: impacts of invasive species through bullfrog predation on hatchlings, blackberry invasion on upland habitat, nesting habitat enhancement by removing invasive vegetation, and hatchling habitat creation of backwaters. This slide show presentation was followed by a discussion regarding project expectations.

Radio training was given by Sam Cuevas, who showed us how and when to use the radios if an emergency were to arise while in the field. Instructions and contact numbers were also handed out, followed by a discussion on safety and advice on what types of clothing and protection would be appropriate for field work. We were warned to be cautious of poison oak and ticks.

After taking a short break, Rick McMullen trained us on how to use the Data Recorder and GPS. This was followed by supplemental training on navigational skills using maps, compasses, and aerial photos. We then had a lunch break and drove out to Shotgun Creek to gain hands on experience in the field using the GPS units. While at Shotgun Creek we applied our navigation lessons to finding the stream survey area using maps and aerial photos. Also, we were able to set up and use the data logger and GPS to record one aquatic and upland habitat feature. Lastly, we reviewed our day of training, discussed methods, and practiced with data sheets. We also addressed some trouble shooting scenarios.

The following week we were sent into the field to begin our data collection surveys.

This was an exciting process and the knowledge gained through hands on experience was very rewarding.

Throughout the remainder of the project we continued meeting as a group each week with supplemental reading assignments and quizzes, testing our knowledge gained from these readings. We also discussed our findings and addressed comments and questions we may have had pertaining to field work. The reading assignments included the Endangered Species Act (ESA) and how the listing process works. After our first day of field work, Paula Larson attended our next meeting to answer any lingering questions or clarifications. 

Education

We were educated on the Western Pond Turtle by both the BLM staff and the University’s Turtle Monitoring project instructors, providing us with the necessary knowledge needed to work with this critical species.  The educational aspect of the University’s turtle project included, a field trip to another non-profit WPT project in the Willamette Valley, the creation of a public website, and making a PowerPoint Presentation. 

Recommendations for improvement:
· A follow-up after our training day would be beneficial, similar to Paula Larson's follow up, but also including Rick McMullen for trouble shooting with equipment.

· Making sure there is at least some prior upland habitat identified in high priority sites will create more desired results for data recorders and turtle restoration efforts.

· Providing enough GPS units to be efficient in the field.  One group of four may potentially be able to cover more ground with two GPS units instead of one unit.

Chapter 2: Methods

Introduction

The goal of the WPT habitat monitoring project was to identify and record potential habitat on BLM lands in the Dorena, Marcola and Fall Creek areas. The sites we visited in the Eugene District have not been formally surveyed for the presence of turtles or their habitat; therefore turtle distribution and population numbers are unknown. The team conducted research on a weekly basis from April 13th to June 1st.  Over the past ten weeks the team surveyed 17 polygons, successfully producing important baseline data on the quantity and quality of turtle habitat, which could aid in future restoration efforts by the BLM.
Survey Area

The research areas were located within three Oregon watersheds, the Mohawk River, Fall Creek, and Row River. This year the team collected data primarily in the Mohawk River Watershed. Paula Larson identified research polygons within BLM lands, which were based on creeks, streams, or rivers and a 250 m radius of the surrounding landscape. Each polygon was then prioritized by its expected potential for habitat.  The teams began research with polygons of highest priority and worked down the priority levels.
Tuesday Meetings

Each Tuesday the team met to discuss data collection for the previous week and prepared for the upcoming fieldwork. Meghan, our project leader, assigned each of the three teams a new polygon to assess. We then utilized BLM road maps and aerial photos to plan our route to the assigned site. We first used an aerial map displaying all of the polygons to locate the selected polygon. We noted the township, range, and section, then located the site on the road map to determine our route.
Field Work

Every Friday the team met on campus to pick up equipment, this included: a Trimble GPS unit, road maps, aerial photos, data collection sheets, a digital camera, compass, safety kit, and BLM radio. Each team then traveled to their assigned polygon. Landmarks and road signs are used to identify destinations and where a polygon begins. Once the boundary of the polygon was determined, the team navigated toward the water. More often than not the streams ran parallel to the road and were very easy to follow. Other times we had to hike several hundred meters to reach the stream, often over steep terrain and dense vegetation.
Navigation and Data Collection

The National Imagery and Mapping Agency adopted a special grid for military use throughout the world called the Universal Transverse Mercator (UTM) grid. In this grid, the world is divided into 60 north-south zones, each covering a strip 6° wide in longitude.  Oregon is located in zone 10. The Trimble Global Positioning System (GPS) units, provided by the BLM, used 24 Navstar satellites to send signals to the receiver units and triangulate a UTM coordinate. GPS units were used to navigate around an assigned polygon, but must be receiving data from at least four satellites in order to pinpoint a location. Every second, a UTM data point is recorded, and the GPS units average the total UTM’s recorded for a location.  These UTM coordinates are used to locate and mark a feature on the aerial photo.  In many cases, topography or vegetative cover impaired the signal strength of the unit, resulting in a weak signal. In this case, we manually determined the feature’s location and marked the position on an aerial photo as an estimate. The GPS systems allowed us to create a digital record of each site surveyed and to associate a defined geographic location for that specific data.
Data is also recorded on data sheets as a hard copy back up source of information. We used standard data collection protocols. We relied heavily on human judgment to determine whether or not a feature was viable aquatic or terrestrial habitat deserved. The BLM provided general parameters of both aquatic and terrestrial habitat.  Teams were required to delineate any openings in the forest canopy and out of the floodplain as potential terrestrial habitat. Any slow-moving or standing water at least one foot in depth was considered potential aquatic habitat. The data collected on each aquatic feature included characteristics such as length, width, depth, presence of basking structures, distance from road, and overhead canopy closure. The data collected for each terrestrial feature included length, width, slope aspect, slope gradient, type/percentage of vegetation cover, and distance from the nearest aquatic feature. Many of the potential terrestrial sites are labeled inaccessible due to extreme hill slopes, dense vegetation, or its location on the opposite side of the creek.  

Data Collection Recommendations

· Supplemental equipment for GPS location. The Trimble GPS units were reliable for the most part, but on numerous occasions teams were unable to obtain four satellites or a sufficiently low PDOP to record data. In order to reasonably estimate our location, additional GPS tools or other strategies such as counting off steps from the last feature should be recommended or provided.  
· Acquisition of satellite availability data. There are many tools currently available that perform GPS satellite visibility prediction. The Satellite Availability Program, offered by Leica Geosystems, is available online, free of charge at www.leica-geosystems.com.  These systems would allow future researchers to time field work to coincide with maximum satellite availability.
· Decrease variability due to human judgment by providing more detailed requirements. During the BLM training day we were provided with very broad requirements as to what constituted aquatic or terrestrial habitat. Last year’s team recorded significantly fewer upland and aquatic habitats. This could be attributed to less stringent standards. Clearer guidelines would ensure that researchers do not omit potential habitat, and may also increase efficiency by eliminating wasted time recording inadequate features. 

· Improved road maps. In many cases, the BLM road map was either outdated or inaccurate, making navigation on logging roads difficult because roads shown on the map did not exist.  Supplementation of additional types of maps would aid in navigation.  Each team should be provided with an updated BLM road map and a AAA map of the area to provide street names to and to improve navigation on logging roads.

Chapter 3: Data Analysis and Recommendations

All features were logged in high priority polygons.

GPS Logged Features


Number of pools: 134


Number of Upland: 25

Unmapped Features


Number of Pools: 22


Number of Upland: 1

Number of polygons surveyed: 17

	Polygon
	Team
	Aquatic 

Features
	Upland 

Features
	Recommendations

	MO-03
	2
	7
	1
	While the overall Calapoola area lacked suitable aquatic habitat, Feature 5 was excellent aquatic habitat.  The site would be a good restoration area, as the pools’ immediate areas were filled with Blackberry bushes.  One potential upland site was not surveyed.

	MO-05
	2
	14
	5
	Slow, windy creek with great aquatic and terrestrial habitat.  Apparent turtle predator signs (fox and skunk holes). Introduction of basking structures would create more turtle amenable aquatic habitat.

	MO-06
	2
	?
	2
	Another area of slow and windy waters.  Great aquatic habitat, but the terrestrial habitat was limited to the floodplain.

	MO-07
	3
	10
	2
	Upland habitat was primarily covered in blackberry.  Also, large open areas were located on steep hilltops and inaccessible (most likely too steep for turtles to access).

	MO-08
	3
	13
	0
	Dense vegetation and steep drop-offs prevented a thorough upland habitat search. We recommend exploring the large clearing across the stream that we were unable to access.

	MO-09
	1
	?
	?
	Inaccessible

	MO-10
	1,2,3
	57
	7
	Good upland habitats with some blackberry overgrowth.  Would work well as nesting habitat, especially with blackberry removal.

	MO-11
	1
	1
	0
	Very dense vegetation surrounding the stream with high water flow gradients.  

	MO-12
	2
	10
	2
	Fair aquatic habitat.  The canopy and undergrowth were dense, and steep hillsides prevented a more thorough aquatic and upland survey—this may also limit turtle range.

	MO-15
	3
	7
	0
	Only very small patches of openings in the canopy-- may not be suitable due to lack of sunlight.  Also, these areas were too steep to be surveyed.  Probably not worth further examining.

	MO-16
	3
	13
	1
	A large complex of clearings consisting of ferns and some blackberry.  There were also sporadic trees that had been cut in the clearing, but would still be considered a natural clearing.  Keeping a few trees cut and removing blackberries would provide good habitat.

	CF-07
	3
	12
	0
	Could not find upland clearings.  They were large areas and would be worth surveying in the future. The majority of the stream reach closely parallels a road, which is heavily used by logging trucks (generally only a few feet from stream), but the road does not cut between the stream and upland areas.

	CF-11
	1
	2
	1
	Great upland habitat; although there were many large rocks.  The slope surrounding the stream was very steep, but the stream moved slowly. So we found great aquatic habitat. 

	CF-12
	1
	2
	2
	Large upland habitat, located within close range to a decent pool. The upland consisted of mainly tall and short grasses, providing for shelter for the turtles.

	MK-19
	1
	8
	0
	The stream was wide with somewhat slow moving water. There were no nesting areas because it was an old forest with a high canopy. 

	41
	1
	-
	2
	Nesting site was very open with plenty of sunlight, but was formerly used as an aggregate site. So there is a lot of remaining gravel around the area. This nesting site was surrounded by other upland sites, mainly consisting of short grasses with very little gravel.

	69
	2
	-
	3
	Blackberry and Scotch broom bushes were spread throughout the upland habitats.  This polygon would benefit from the removal of invasive species, providing for a suitable turtle nesting area.


After the completion of our polygon surveys we had collected data for 134 aquatic habitat features and for 25 upland habitat features.  Due to technical difficulties with the Trimble GPS equipment (being unable to get an adequate number of satellite signals or having a PDOP value that was too high), we collected data on some habitat features that did not have any associated location data. These 22 aquatic features and 1 upland feature were documented in addition to the 189 other features.  These features were recorded both in the data logger and on our paper hardcopies, but there are no accurate estimates for their exact locations. Pictures were also taken of these features for reference. We estimated our position along the stream and where these un-plotted habitat features were located and marked them on the aerial photographs.  

Each polygon was unique in its own way.  The most common occurrence was for sites to only have aquatic habitat present with limited or no upland habitat. The sites that only had aquatic were, MO-08, MO-11, MO-15, MK-19, CF-07. MO-08 contained dense vegetation and steep drop-offs which made it difficult to conduct a full upland habitat search. MO-11 also enclosed the aquatic habitat with intense vegetation and steep hills. MO-15 contained very small clearings in the canopy, and therefore may not be suitable for nesting habitat. Also, many of the areas were too steep to be surveyed. MK-19 contained great aquatic habitat, although it was an old growth forest with high canopy and vegetation. Lastly, CF-07 did not contain any upland clearings; although there were potential clearings on the other side of the stream, across the road.

The sites that only consisted of upland habitat were overlaps of last year’s RR-41 and RR-69 polygons. Last year’s team surveyed the stream, but not the surrounding terrestrial habitat.  Polygon 41 and polygon 69 had suitable upland areas, which we returned to and surveyed. In polygon 41 there was an open nesting site with plenty of sunlight, but it was formerly used as aggregate site. So there are large amounts of remaining gravel within the area. This could possibly interfere with turtle nesting; although there were other surrounding sites that mainly consisted of short grasses with very little gravel remnants.  Polygon 69 contained a fairly high percentage of blackberry and scotch broom. This area has high potential for turtle nesting, given the invasive species were removed.  

Inaccessible sites contained steep hillsides, extreme vegetation, and exceedingly dense blackberries bushes. The most severe polygon was MO-09. Team two attempted to access the stream, taking an hour to get through extreme undergrowth and blackberry. After making it down to the water they encountered more of the same unruly vegetation surrounding the stream, realizing that they were immobile.  Other polygons had areas along the stream and within the surrounding terrestrial areas, which were inaccessible due to very thick vegetation and steep drop-offs. These inaccessible areas were marked on the aerial photographs of MO-08 and MO-12.  Other polygons (MO-03, MO-07, MO-10, MO-15, and CF-07) had upland habitats that were difficult to locate or were inaccessible and were not surveyed.  These areas should be surveyed at a later time.

Team two saw about five western pond turtles.  The sighting occurred on a reservoir  on private land, township 22S, range 2W in the southeast portion of section 4.  The turtles were observed basking on logs. 

Restoration Recommendations
Ideal Western Pond Turtle habitat has appropriate and proximate aquatic and terrestrial habitat.  The habitats should have the characteristics listed in Chapter Two's methodology section.  Our survey resulted in high aquatic to upland habitat ratio. Our recommendations primarily focus on upland habitat restoration. Western Pond Turtles use terrestrial habitat for both over wintering and nesting (crucial to juvenile recruitment).

Our polygons held numerous aquatic and upland features.  We found 156 aquatic sites and 23 upland sites in the Marcola and Fall Creek regions. In addition, our upland surveys in the Dorena region yielded 3 additional terrestrial sites.  Invasive plant species (Himalayan Blackberry and Scotch Broom) are the dominating factor in limiting potential terrestrial habitat in each region.  Focusing restoration efforts on invasive species removal would add a substantial amount of WPT usable terrestrial habitat.

Our primary goal was to provide a thorough survey of each polygon. Our method of polygon exploration inhibited WPT observations.  Though we encountered a considerable amount of WPT potential habitat, we did not encounter any Western Pond Turtles on BLM land.  A survey designed primarily for current Western Pond Turtle use areas would further clarify which locations and restoration efforts may benefit indigenous WPT communities.

High potential polygons

· Log Creek MO-05:  This slow and windy portion of Log Creek held numerous aquatic features and nearly 70,000 square feet of viable upland habitat.  The aquatic features lacked numerous basking structures and held signs of local predators. Fox and skunk holes were recognized, and as the polygon interspersed with a residential area, feral dogs may further predate WPTs. The addition of logs within aquatic features would add both basking sites and aquatic coverage for safety from predation.

· Shotgun Creek, Owl Creek, and Crooked Creek MO-10:  This large polygon has a total of 57 aquatic and 7 upland features.  Blackberry removal would provide 23,000 square feet of upland habitat.  An additional survey could provide more information on the inaccessible areas of this area.

· Calapoola River MO-03:  Though the Calapoola held apparently seasonally sensitive aquatic features, feature five was a swampy pond overgrown with blackberries.  As great aquatic habitat, with a surplus of basking features, aquatic vegetation, and still waters, removal of the adjacent blackberry brambles would provide suitable habitat by opening the area to upland use.  A road within 100 meters provides access for restoration efforts.

Potential polygons

· Culp Creek Polygon 69:  This polygon was surveyed for upland habitat only.  Each of the terrestrial habitat sites held blackberries and Scotch Broom.  Removal of these invasive species within the identified features would provide 7500 sq. ft. of upland habitat.

· Log Creek MO-06:  This polygon supports seven aquatic habitats.  However, the upland habitat may lie within the floodplain, limiting nesting potential.  A WPT observation survey may reveal local WPT use.

· Hill Creek CF-11:  The upland habitat is primarily rocky.  Removal of boulders and rocks would facilitate WPT nesting.

Summary

Each 2007 Turtle Monitoring Project team of three or four drove approximatly 450 miles to survey 2,373 acres of potential Western Pond Turtle habitat over the course of the term. The team found an abundance of aquatic habitat, but upland habitat was intermittent and highly polygon specific. Upland habitat was further limited by invasive species, such as Himalayan Blackberry and Scotch Broom. Also, nesting-inhibitory included rocky or gravel soils, which further restrict current terrestrial habitat viability.  The team hopes that this data and these recommendations enhance both Western Pond Turtle habitat information.

