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EXECUTIVE SUMMERY:

Students at the University of Oregon participating in the Environmental Leadership Program (ELP) were trained by the Bureau of Land Management (BLM) staff to identify and record potential Western Pond Turtle habitat.  Base data was collected using Trimble( GPS units on habitat areas for the Western Pond Turtle within BLM-administered properties.  This data was then relayed back to the BLM for uploading and incorporation into their in-house geographical information systems (GIS).  With this data, the BLM can use their GIS to analyze and create maps of areas suitable for potential restoration or increased Western Pond Turtle habitat protections.  Future restoration efforts can then be directed to areas that contain suitable living and breeding habitat. 

The ELP is a program offered by the Environmental Studies Department at the University of Oregon.  The program is designed to provide real world experiences and connections with non-profits and governmental organizations that are doing work in the fields of environmental studies and sciences. The ELP team consisted of nine undergraduate students and a graduate-level project manager.  The Bureau of Land Management liaison was Paula Larson of the Eugene, Oregon BLM office.  Steve Mital of the University of Oregon’s Environmental Studies Department served as the team’s faculty advisor. The BLM assigned the ELP team numbered polygonal areas in the Coast Fork of the Willamette River Watershed that were good potential areas for turtle habitat based on their orthorectified aerial photos.  Three groups of three students conducted field research twice a week in search of suitable turtle habitat on BLM lands. Of the 33 polygons assigned, 25 were completely surveyed over an eight-week period.

A website summarizing the work completed throughout the term was designed and published. The website, located at www.uoregon.edu/~turtle, can be accessed through the ELP website at the University of Oregon’s Environmental Studies Program website and contains all related information for the project. The website includes a basic overview of the project as well as information on Western Pond Turtle biology and habitat.  The website also contains links to the BLM, the history of the Western Pond Turtle, policy decisions relating to the species, as well as information on the Endangered Species Act and the various technologies used for data collection. The site also includes pages on ongoing work and links to related sites.  Along with the website, the students designed a PowerPoint presentation and offered three different public presentations: one to the Coast Fork of the Willamette River Watershed Council on May 27th, one to the BLM June 7th, and one at the University of Oregon on June 14th.

Overall, the survey process went smoothly.  However, the team encountered some challenges both in the field and in the administrative components of the project. In the field, the teams experienced difficulties locating and accessing specific sites due to issues with locked Weyerhaeuser gates, poor GPS reception, and other minor problems including flat tires and damaged equipment.  In spite of these problems, the team succeeded in surveying a majority of the assigned BLM polygons.  This survey provided base data that previously did not exist regarding habitat or potential habitat on certain BLM lands.  A key finding from this data collection was the near-complete lack of suitable upland habitat associated with surveyed aquatic Western Pond Turtle habitats.  Upland habitat that was found was often severely degraded by invasive species such as the Himalayan Blackberry and Scotchbroom.  Furthermore, the team observed that intensive logging practices in areas immediately adjacent to the surveyed BLM properties are causing both aquatic and upland habitat degradation as well as severe habitat fragmentation.  Another finding of note was the fact that steep, forested slopes characterized most of the properties surveyed with fast-moving, small pool-riffle stream channel types.  Habitat in this terrain type was often limited in size and quality. 

The following report is intended to provide a complete overview of the spring 2006 ELP/BLM Western Pond Turtle Survey.  This includes a description of the training the BLM provided prior to the field component of the project, information on the areas surveyed, field methodology, data collected, as well as recommendations for improvement for continued projects in the future.  Data sheets, habitat photos and aerial photos from the survey are also included as appendices.

CHAPTER ONE: TRAINING

The training for the Turtle Monitoring Project was made up of several different components. First, the ELP team spent time learning about the North Western Pond Turtle (NWPT); including behavior, breeding and nesting, range, distribution, biological risk assessment and current management practices. The team also reviewed the Endangered Species Act (ESA) and listing processes. 

Next the team participated in a two-part training session conducted by Paula Larson. The first part consisted of a detailed presentation and discussion of NWPT associated risks and issues, map and navigational training, logistics and objectives and goals for the project. It was at this time that the team received training on the transportation maps, aerial photomaps and individual polygon maps that were an integral part of the project. The second part was field-training, beginning with an introduction to the Trimble GPS units that were used throughout the project. The team then went into the field to learn what constituted stream habitat and upland habitat, how to properly record the features, and good field practices. 

At the University of Oregon, a short training was given on necessary paperwork and coordination of the groups going out into the field. Weekly team meetings functioned to clarify details and report changes or new information. However, once the team members started spending time in the field questions that were not anticipated at the BLM training arose.  In order to take the most away from this training session, and assist in training future habitat survey teams, the ELP team would like to make several recommendations for improvement.  

· Formalization of data entry: In order to prevent inconsistencies in data entry, a field-by-field example data entry sheet, with ranges and parameters for each field, could be made part of every team’s survey box.  It should also be laminated, weatherized format to allow students to always have the precise data entry specifications in front of them for the entire term.  

· Follow Up Training Day: Within or directly after the first week, a follow up training session would allow the BLM to catch any problems the ELP team might have encountered during the initial outings into the field before they become repeated data inconsistency issues.

· Better Example Polygon: Now that some survey work has been done, a new training day example polygon could be chosen that contains actual pool and upland habitat features.  If the in field portion of the training day was organized for the ideal polygon it would allow for an official step by step walkthrough of all the potential questions a group might run into while surveying, with real world examples in front of them. 

Overall the training was successful in supplying the ELP team with the skills needed to get into the field and safely get their feet wet surveying.  Because this was the trail run for the BLM data dictionaries and the students, there were some inconsistencies with early data entry, but overall these were minor problems that could easily be ironed out for future habitat survey teams.  

CHAPTER TWO: METHODOLOGY


The BLM is the caretaker of 264 million acres of public land throughout the United States.  The area of study for this project is contained within the Coast Fork Willamette Watershed.  This watershed consists of many rivers, streams, and two reservoirs.  It is located southeast of the town of Cottage Grove and has roughly 660 square miles of mostly forested land.  The BLM’s property is intermixed with private property in a checkerboard fashion throughout the watershed.  


Employees at the BLM determined, by carefully analyzing data from the watershed, where potential habitat might be located.  Maps were produced, using satellite imagery, of these areas.  These maps, having been georectified, use the Universal Transverse Mercator, UTM Zone 10, coordinate system.  The areas of study were plotted as polygons on the map.  These polygons represent the areas that are in need of further investigation.  


Students from the University of Oregon’s ELP team were put in charge of hiking through the polygons looking for potential turtle habitat.  The teams were equipped with maps, aerial photos, a GPS Trimble unit, data sheets, and a compass. Once the team reached a stream within a polygon, they followed it in the hopes that they would locate habitat.  The criterion for potential habitat includes slow moving, deep waters. It also includes basking structures since turtles are ectotherms and need to thermoregulate. Once a site for potential habitat was located, data was recorded on the GPS unit and on hard copies.  In the GPS unit a menu was brought up and the team had to enter information about the feature.  This information included:  UTM Coordinates, Township, Range, Section, Length, Width, Depth, Bank Slopes, Air Temperature and Cloud cover, Percent Canopy cover, Presence of Basking Structure, Number of Turtles Present, and Distance from the Road.  This information was also recorded on paper copies, and the site was marked on the aerial photo. This created a back up data log for the team since the GPS units were not always reliable.

Upland nesting habitat was also an important feature that the students were trained to look for and document. Upland habitat has potential when vegetation is not too dense, canopies are not completely closed, soil is soft, and there is a south-facing slope. These characteristics allow turtles to dig into the soil to lay their eggs, and the warmth of the sun to reach the eggs and aid in their development. All potential upland habitat information was recorded in the GPS unit, and on hard copies.

While the paper hard copies were critical since they provided a backup copy of all feature information they were also found to be helpful in the field for notes and pictures. Even more invaluable in the field were the aerial photos, which provided a way for the teams to find their location without satellite reception. The photos also served as a backup for marking features when the satellite reception was poor, and they were used quite often. After one or two weeks data loggers were uploaded onto a database for processing and organizing digitally.  Six weeks into the project a team formed to organize and collate digital and paper data and address any discrepancies.  The following are recommendations that the team has for the BLM at this time.

· Fragmentation:  The Checkerboard distribution of BLM lands creates a unique navigational and planning challenge.  To address these:

· Polygons nearby stream conditions must be analyzed.  Polygons adjacent to irresponsible logging or disturbed riparian areas will likely have serious erosion and invasive weed problems making them exponentially more difficult to survey and less likely to offer habitat.

· Locating polygons used a large amount of the crews’ time proving difficult when GPS was unavailable.  It would be prudent to locate multiple polygons by flagging both beginning and end of the boundaries when GPS information is available.  Teams can then survey streams using aerial photos and UTM estimates if Satellite reception is poor. 

· Lack of features:  Polygons without features should have their own type of data sheet.  Currently they are filled out on a habitat sheet with NO FEATURES in the comment section.  A separate data sheet could attain more pertinent information on the streams ability to provide possible habitat after restoration.

· Upland habitat:  Upland Habitat description is in greatest need of protocol.  Many were clearings from human activities requiring large amounts of interpretation to resemble over wintering/nesting habitat.  Empirical measures based in defined potential restoration efforts would let field crews better assess a habitats potential especially where continuous invasive plant control may be necessary.

· Blackberries: Blackberry precautions and affects should be emphasized in the training and protocol.  Protective clothing along with travel guidelines for infested areas should be emphasized.  Also effect of invasive blackberries on habitat potential should be addressed, as they are difficult to control and exclude turtles from areas.  The value of blackberry habitat potential should be weighed against the work/pain involved in surveying it.

· Poison Oak:  More education on how to identify poison oak when the leaves have not yet developed is needed.  The area is riddled with large amounts of this plant and was only identifiable later in the spring.  Protective clothing in the form of long pants and long sleeved shirts is highly recommended as along with washing the clothing immediately following the field expedition.

CHAPTER THREE: DATA ANALYSIS & RECOMMENDATIONS FOR FUTURE PROJECTS

Polygons assigned and completed

The Northwestern Pond Turtle Habitat Monitoring Project covered 33 survey polygons over a 432 square mile area east of Cottage Grove. Over eight weeks of survey work in April through June 2006, nine University of Oregon Environmental Leadership Program students spent over 500 hours surveying 97,476 feet of stream length in search of aquatic and terrestrial NWPT habitat. Within the 25 polygons surveyed, the team located 58 potential pool habitats and 4 potential upland sites.

Each polygon is classified by the BLM according to high, medium and low priority. Of the 33 total polygons, 19 are of high priority, 9 are of medium priority and 5 are of low priority (Figure 1). The use of the terms ‘surveyed’, ‘attempted’ and ‘not surveyed’, describe the extent of survey work completed on each polygon. A polygon classified as ‘surveyed’ denotes that all stream lengths within the polygon were thoroughly evaluated for aquatic potential and potential upland habitat sites were surveyed to determine whether or not they constitute appropriate habitat. In rare circumstances, some stream lengths and upland habitat sites were unable to be surveyed. These polygons are noted within the comments section of Appendix A. Polygons classified as ‘attempted but not surveyed’ are noted as such due to difficulties accessing the polygon; for example not having the correct gate key at the time of survey. Finally, ‘not surveyed’ polygons were not surveyed to any extent due to lack of time, location of polygon requiring access through a known inaccessible polygon or maps indicating the need to cross private land to enter the polygon.

Figure 1: Polygons surveyed by priority

	
	High
	Medium
	Low
	Total

	Total Polygons
	19
	9
	5
	33

	Surveyed
	18
	5
	2
	25

	Attempted
	1
	1
	1
	3

	Not Surveyed 
	0
	3
	2
	5


Of the nineteen high priority polygons, eighteen were surveyed and one polygon (polygon number 59) was attempted but inaccessible due to a locked gate. Upon further consultation, polygon 59 was determined to be unsafe to survey at this time due to its location near active logging operations.  Of the nine medium priority polygons, five were surveyed.  One polygon was attempted but the team encountered a locked gate (polygon number 37) and three polygons (numbers 29, 65 and 91) were not surveyed.  Polygons 29 and 65 were not surveyed due to lack of time and polygon 91 was not surveyed, as access is required through aforementioned polygon 59 located near active logging operations. Of the five low priority polygons, two polygons were surveyed, one was attempted but the team encountered a locked gate (polygon 53) and two polygons (51 and 64) were not surveyed. Polygon 64 was not surveyed, as access is required through the same logging operations near polygon 59.  Polygon 51 was not surveyed as road maps indicated the need to cross private land to enter the polygon. Thus, of the 33 total polygons, 25 polygons were surveyed, 3 were attempted and 5 were not surveyed.

Cataloged habitat features

 Within the 25 surveyed polygons the ELP team identified 58 pool habitat features and 4 potential upland habitat sites. Of the 58 pool features, 52 were located in high priority polygons, 4 were located in medium priority and 2 were located in low priority (Figure 2). Additionally, three surveyed polygons contained no pool or upland habitat features. 

Figure 2: Pool and upland features by priority

	
	High
	Medium
	Low
	Total

	Polygons Surveyed
	18
	5
	2
	25

	Polygons w/o Features
	1
	2
	0
	3

	Polygons w/Features
	17
	3
	2
	24

	Pool Features
	52
	4
	2
	58

	Upland Features
	4
	0
	0
	4


Within the high priority polygons, three polygons contained seven or more features (polygons 23, 24, and 40). Polygon 23, the largest of all polygons, is located at the south-easternmost extent of the survey area. This polygon is rather remote and the streams are located at the base of deeply incised canyons, so GPS reception was limited and some features cataloged were located outside of the polygon boundary. Thus only four pool features are located within the polygon boundaries. Additionally, not all stream lengths could be surveyed due to problems with accessibility.

Access to polygon 24 hindered data collection within the polygon. Of the four roads that provide access to the polygon, one is washed out, a landslide covers one, one no longer exists and one was too muddy at the time of survey to safely travel because of recent rains. Such accessibility concerns prevented surveying of two of the three total stream lengths and the three potential upland habitat areas. The streams are also located at the base of deeply incised valleys, and while this makes access difficult, the topography provides a great setting for pool formation, mostly in the form of large trees falling into the stream channel and damming up the stream. Such circumstances created each of the eight pool features located within polygon 24.

Polygon 40 also contains seven pool habitat features. Two large habitat features (approximately 150x70 and 100x65 feet) are located within slow sections of Mosby Creek. At the time of survey, the creek was in a high flow stage and the center of the channel was too swift to act as good NWPT habitat. However, the sides of the channel were slow and deep enough to provide adequate habitat. Additionally, these two sites lack appropriate basking structures and would require introduction of basking structures for the sites to act as suitable habitat. Along one of the tributaries to Mosby Creek, within polygon 40, are 5 other pool features located on gentler terrain than the creeks of polygon 23 and 24. Also, while polygon 40 does not have any upland habitat features within the polygon boundaries, it is located between polygons 41 and 43 that contain two of the four upland habitat features the ELP students cataloged. 

Recommendations for Possible Restoration

Ideal habitat sites for Northwestern Pond Turtles will have both suitable aquatic habitat and nearby terrestrial habitat (usually within 500 yards of aquatic habitat).  Terrestrial habitat is required for movement between aquatic sites, nesting, aestivation and hibernation and is the most specialized and at risk component of NWPT habitat requirements.  NWPTs often utilize separate terrestrial sites for the above listed activities and thus the restoration of potential terrestrial habitat could provide significant assistance towards building healthy turtle populations.  Of the polygons surveyed six were found to contain appropriate terrestrial habitat that could be possibly restored: 

· Polygon 41: This polygon is located along Mosby Creek and, due to the restricted access and remote location, human interference would be minimal.  The terrestrial habitat is located approximately 300 feet from the aquatic site and measures approximately 40,000 ft2.  The terrestrial site is currently utilized as a truck turn-around and gravel pile and would thus require the removal of the gravel and closure from truck access.  The area connecting the aquatic habitat with the terrestrial also contains a substantial amount of blackberry bushes that would need to be removed.  Additionally, though not located on BLM land or within the polygon extent, of note is a large meadow located immediately south of the polygon on Weyerhaeuser land. Though this feature could not be tallied in the data collection, as it was not located within the polygon, it was worthwhile to note due to proximity of habitat features in polygon 41.

· Polygon 43: This polygon is also located along Mosby Creek and is near polygon 41, thus human interference would also be minimal.  There are two possible aquatic sites situated approximately 150 ft from the 15,000 ft2 terrestrial site.  The site is characterized as a recently harvested forest site that contains 10-20 year old tree growth interspersed with grassy areas.  With minimal restoration work the grassy portions of the site could be enhanced and would thus serve well as potential terrestrial habitat.

· Polygon 46: This polygon represents the best option for habitat restoration as it is located near polygons 47 and 48, which contain a total of four possible aquatic sites that could also utilize the terrestrial habitat.  The site measures approximately 37,500 ft2 and is located 450 ft from the nearest aquatic site.  The site is characterized as a grassy bog with interspersed shallow ponds, which are ideal turtle nursery habitat.  Portions of the site contain heavily compacted soils and soil restoration work would be necessary so as to render the site usable by NWPTs.  This site is also located near the town of Culp Creek and is frequented by residents. For a successful restoration project here, either involving the community in the project or fencing off all, or portions of, the upland site would be important to providing appropriate habitat with minimal human disturbances to the turtle population or vandalism of the site. 

· Polygon 78: This polygon is the closet to the city of Cottage Grove located slightly west of Dorena Reservoir and is near human settlements and recreation sites.  The polygon contains a total of three aquatic sites, of which one is adjacent to upland habitat.  The terrestrial habitat was estimated to be approximately 360,000 ft2 and consists of an open meadow with a substantial amount of short grass.  The site has ample road access, which would allow for a much easier restoration effort.  

· Ponds 1 & 2: These ponds are located far from human settlement and represent some of the best aquatic habitat surveyed.  There are many basking structures and plentiful sun.  Although no suitable terrestrial habitat was found, restoration work could be accomplished with relative ease as the ponds, unlike stream habitat, are not located within a floodplain, thus the terrestrial habitat could be situated close to the pond. Additionally, there is also ample road access, which further facilitates the restoration process.

Summary
The ELP team walked over 18 miles of stream length and drove over a total of 2,517 miles during the eight weeks they spent working on this project.  While the team found ample aquatic pools that might provide suitable habitat for the North Western Pond Turtle, the amount of potential upland habitat found was severely limited.  Land fragmentation, various land use, invasive plants such as Himalayan Blackberries and Scotchbroom, and steep forested slopes all contribute to the lack of potential upland habitat.   However the ELP team is hopeful that the base data they have provided, along with recommendations for future training and field methods, will contribute to continued study of the North Western Pond Turtle and its habitat as well as future restoration projects.

