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Introduction 
The Northwestern pond turtle (Emys marmorata marmorata) was previously common 
throughout western interior valleys of Oregon. In recent years, Northwestern pond turtle 
populations have declined in numbers and distribution and the species has been 
designated a Strategy Species by the Oregon Department of Fish and Wildlife (ODFW 
2006). Contributing to population declines are: habitat loss and degradation, predation of 
eggs and juvenile turtles by native and exotic wildlife species, flood control practices, 
and illegal collection of turtles (ODFW 2006, Holland 1994). 
 
The Oregon Wildlife Institute (OWI) is collaborating with a number of partners that are 
undertaking research and educational activities that we hope will help ensure the long-
term persistence of the Northwestern pond turtle populations in the Willamette Valley of 
Oregon. In 2007, we began a pilot study for a multi-year investigation of pond turtle 
demography and movement patterns. The purpose of this research is to improve the 
understanding of species’ population structure and landscape-level patterns of habitat use 
in the region. Our ultimate goal is to address information needs of conservationists 
working toward the recovery of Northwestern pond turtle populations. We established 
three objectives for the 2007 pilot study.  

• Develop and evaluate capture methods, telemetry systems, and nest search 
procedures. 

• Characterize population structure and movement patterns of females at one or 
two sites. 

• Develop a protocol for efficiently detecting turtle nests at sites that have not been 
previously searched and where it is yet unknown whether the site is used by 
turtles for oviposition.  

 
The primary purpose of the pilot study was to test and refine data collection procedures 
and analytical methods that will be used in our long-term program of research and 
monitoring. An important secondary purpose was to assist the Mary’s River Watershed 
Council (MRWC), the Mary’s Peak Natural Resources Interpretive Center (MPNRIC), 
and Boy Scout Troop 161 in their conservation efforts for Northwestern pond turtles. 
 
Site Description 
We conducted the pilot study in the Newton Creek subwatershed at a 65 ha site locally 
known as the Newton Creek wetlands. A lumber mill was once located on the property, 
but the facility was closed decades ago. Dikes that were constructed to create log-holding 
ponds for the mill still stand largely intact, but were deliberately breached and the ponds 
emptied when mill operations ceased. In recent years, beavers (Castor canadensis) have 
occupied the site and have dammed some of the breaches creating a mosaic of palustrine 
wetlands and three impoundments named Scout, North, and Berm ponds (Figure 1). We 
also tracked turtles to a fourth artificial pond (we named Diamond Pond) located at an 
active lumber mill at the northern end of the study area. 
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Figure 1. Newton Creek wetlands, Benton County, Oregon. 2005 digital orthophoto quad courtesy of Benton County GIS. 
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Scout, Berm and North Ponds have an abundance of emergent logs that are used by 
turtles for basking and we assume that sunken logs remaining in these impoundments 
provide good underwater hiding cover. Scout Pond contains thousands of meters2 of 
black plastic sheeting placed on the pond bottom several years ago to control an invasive 
aquatic weed. The project has apparently been abandoned and the plastic sheeting tends 
to capture gas from decomposing organic matter and aquatic plants, billowing into the 
water column and floating on the water surface.  
 
The landscape surrounding the ponds is dominated by shrubby wetlands, grasslands 
composed of introduced plant and native species, scattered patches of Oregon ash 
(Fraxinus latifolia) and black cottonwood (Populus trichocarpa), extensive areas of non-
native blackberry thickets, gravel roads, and bare ground. Soils across most of the study 
area have been disturbed by excavation, off-site fill, and compaction from heavy 
equipment.  
 
Ecology classes from a local high school have performed informal observation of turtles 
at Newton Creek wetlands for several years prior to our pilot study. The ecology teacher 
informed us that he believed there are at least 50 Northwestern pond turtles inhabiting the 
three main ponds. We had no previous information about turtle nesting activity in the 
study area. There are several open grasslands in the vicinity of the ponds that appeared to 
have some characteristics of Northwestern pond turtle nesting areas (i.e., above annual 
floodplain, unshaded, sparsely-vegetated). However, we were uncertain whether the 
disturbed soils in these areas were suitable for oviposition. 
 
Our original study plan indicated that we would collect turtle population data and 
perform conservation activities at a replicate site near Wren, Oregon. However, we found 
that we did not have sufficient personnel and equipment to perform the necessary work at 
two widely spaced locations. Therefore, we decided to concentrate our efforts at Newton 
Creek wetlands because of its larger population of Northwestern pond turtles.  
 
 
Methods 

Capture and Marking 
We used two types of floating traps for capturing turtles: a rigid, box-type design 
constructed of wire screen, and collapsible Applegarth traps. The tops of traps were 
elevated above water, permitting turtles to surface for breathing. We used a variety of 
canned and frozen fish as bait. Traps were placed near emergent logs, along channels, 
and near flooded patches of willows where we assumed turtles would congregate.  
 
Trapping was conducted from April 26 to May 15, 2007 using 13 traps of the two 
designs. Traps were checked for captured turtles once per day. The positions of traps 
were alternated among 40 different locations in the three major ponds (Figure 2), 
according to turtle activity we observed during the trapping period. 
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Each captured turtle was marked in two ways to facilitate reobservation and 
identification.  Turtles were non-permanently marked by applying five dots of white nail 
polish to the carapace. The purpose of the marks was to allow us to distinguish captured 
from not-captured individuals during surveys of basking turtles and facilitate an 
assessment of trapping success. Each turtle was also given a unique, permanent mark by 
filing a triangular notch into one or more marginal scute. Each scute was assigned a 
specific number (or range of numbers) according to a standardized code developed for 
this specific purpose. 
 

 
Figure 2. Locations of turtle trapping stations at Newton Creek wetlands. 2005 digital orthophoto quad courtesy of Benton 
County GIS. 
 
 
For each individual captured, we recorded the following data: date of capture, trap 
location where captured, the unique identification number, sex, carapace length (mm), 
body mass (g), capture/recapture status, and the transmitter frequency (if applicable). We 
did not palpate females to determine if they were gravid because the capture period was 
too early in the breeding season for eggs to have developed sufficiently to become 
palpable.   
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Monitoring Turtle Movement & Nesting Activity 
An important objective of the pilot study was to examine movement patterns and identify 
areas used for nesting by Northwestern pond turtles. This information would be useful to 
guide future habitat restoration projects and other conservation efforts being undertaken 
by the MPNRIC at Newton Creek wetlands. Oviposition sites we could locate were to be 
protected by wire predator exclosures.  
 
We attempted to determine the location of every radio-tagged female at least once every 
day from May 30 to July 12, 2007 using radio telemetry receivers. We concentrated our 
daily search effort during late afternoons and early evening hours to correspond to the 
time of day when terrestrial movements and nesting activity are most frequent. When the 
direction of a radio signal from a tagged female indicated she was on land, we attempted 
to precisely locate her position without disturbing her activity. We generally approached 
turtles on land no closer than 10 m, unless we remained uncertain about her position after 
two hours. We marked confirmed locations with a plastic flag and recorded their 
geographic positions with a GPS receiver.  
 
When possible, we used a wildlife detector dog to search for turtles on land, nests, and 
tracks left by turtles. This dog has been used to track Northwestern pond turtles and red-
eared sliders to their nests since 2004. During the 2006 nesting season, this detector dog 
found 87% of test targets (i.e., live, captive turtles and simulated nests) placed during 
search missions (Vesely 2006). 
 
 
Results and Discussion 

Population Structure  
We captured a total of 26 turtles, mostly adult males (Figure 3). Recapture rates were also 
higher for males than females, suggesting that males are more likely to be captured than 
females given our methods (Figure 3). It is uncertain whether the population structure 
actually is skewed towards males, or females are less prone to capture because of 
behavioral or physical attributes. Further research is necessary to determine the different 
detection probabilities between sexes and among age classes to allow proper inference on 
population structure. We did observe two very small juveniles (estimated carapace length 
<60mm) basking on logs in Scout Pond, providing evidence of some recruitment of 
young at the site. 
 
The average carapace length of captured females was 172 mm (Figure 4) and their mean 
weight was 853 g (Figure 4). In the Willamette Valley, female Northwestern pond turtles 
probably are not mature enough to reproduce until they attain a length of 120-130 mm 
and are 10-12 years of age (Holland 1994). All of the females we captured were 
sufficiently large to be capable of breeding. 
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Figure 3. Numbers of captured and recaptured Northwestern pond turtles in 2007. Newton Creek wetland, 

 Benton County, Oregon. 

 

 
Figure 4. Mean and variance of Northwestern pond turtle carapace lengths. Newton Creek wetland,  

Benton County, Oregon.  

 

 
Figure 5. Mean and variance of Northwestern pond turtle weights. Newton Creek wetland, Benton County, Oregon. 
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Terrestrial Movement and Nesting Activity 
Of the 26 turtles we captured, we attached a radio transmitter to six females and three 
males.  We will estimate home ranges and describe movement patterns of all radio-tagged 
turtles in a later report.  Here, we report on major movements of three females to 
demonstrate their use of multiple ponds and terrestrial landscape features. 
 
Female 71 was first captured in Berm Pond in late May. During June and early July, she 
moved from the north end of Berm Pond to the southeast end of North Pond, to a channel 
west of North Pond, and then returned to the southeast end of the North Pond (Figure 6). 
We do not know the precise path taken by Female 71 between these positions, but all of 
these aquatic features were interconnected during our monitoring period and it would 
have been possible for her to accomplish these trips without leaving water.  
 

 
Figure 6. Selected movements of three female Northwestern pond turtles and potential nesting areas at Newton Creek 
wetlands. Arrows indicate the shortest distance between observed positions, not necessarily the path taken by the turtle. 
 
  
 
Although our pilot study ended in July 2007, we attempted to relocate the radio-tagged 
turtles on December 4 and December 12, 2007 to identify over-wintering areas. Female 
71 was the only turtle whose transmitter we were able to detect. On December 4, she was 
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in a patch of shrubs approximately 150 m west of Berm Pond. The following week, she 
had moved into a grove of oaks approximately 50 m south from her former position and 
was burrowed underground. These observations are consistent with other reports of 
Northwestern pond turtles over-wintering on land in the Willamette Valley.  
 
Female 14 was originally trapped near the north edge of Scout Pond in May (Figure 6). 
She remained near that area until we relocated her on land on the evening of June 10.  
She was found in dense forbs, approximately 0.5 – 1.0 m tall.  We then relocated her in 
Diamond Pond, where she was regularly relocated for several days.  She eventually 
returned to Scout Pond, where she remained until the end of the study. We are unable to 
determine whether Female 14 migrated between the ponds using a narrow closed-canopy 
wetland extending north from Scout Pond to within 100 m of Diamond Pond, or 
alternatively, crossed the large open field between the two ponds.  
 
Female 33 was originally trapped near the south end of Scout Pond (Figure 6). During 
June, she moved to Diamond Pond, where she was observed once on land in that area. 
She eventually returned to Scout Pond, where she remained until the conclusion of the 
pilot study.  
 
From these three individuals, we identified two areas in which turtles were particularly 
active on land. One of these areas is a grassy opening west of North pond approximately 
1 ha in size (Figure 6). Most of the area appears very suitable as nesting habitat for 
turtles. We discovered two sites in the vicinity of the channel where a turtle had 
excavated a nest chamber, but did not oviposit. On two occasions, the detector dog 
indicated turtle tracks that originated at the edge of the channel and wandered across the 
area. However, we found no further evidence of nesting activity in this opening. 
 
A second area where female turtles made terrestrial movements was a 3 ha field between 
Scout and Diamond Ponds (Figure 6). Soils in this area appear to have been highly 
disturbed by excavation, mixed with off-site fill, and compacted. Tall, dense grass makes 
much of the area unsuitable as nesting habitat, but scattered openings in the vegetation do 
seem to offer some excellent nest sites. Given the timing of movements by Females 14 
and 33, and the proximity of Diamond Pond to potential nesting sites, we believe it likely 
that these females were making staging movements towards nesting sites. However we 
did not find complete nests or uncompleted nest chambers during searches of this area.  
 
 
Research and Management Recommendations 
We initiated this pilot study to evaluate a method for locating nests using radio telemetry 
and detector dogs. We identified two areas in Newton Creek wetlands where there was 
strong evidence of nesting activity, although the lack of our finding nests suggests other 
areas may also provide nest habitat. Further, the lack of finding long-distance movements 
and our regular relocation of most radio-tagged turtles in the ponds, suggests nesting was 
near ponds.  Given the current understanding of western pond turtle biology and our 
findings, these two areas should be considered highly likely nesting areas for Northwest 
pond turtles. Landowners at Newton Creek wetlands could benefit turtles by maintaining 
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suitable nesting habitat (i.e., no trees or shrubs, sparse ground cover vegetation) and 
minimizing human activity in these areas during the nesting season. Other areas in 
Newton Creek wetlands also seem suitable for nesting, such as the open field near the 
Boy Scout camping site and the grasslands south of Berm Pond. However, our pilot study 
does not allow us to determine if turtles currently use these areas. 
 
There are a number of reasons why we may have failed to locate nests using telemetry 
receivers, visual searches, and detector dogs:   

• Nesting may have occurred outside of our May 30-July 12 survey period. 
• Nesting may have occurred during the survey period, but at times of day when the 

study site was not being monitored. 
• Turtles were nesting very near shore and we mistakenly believed the radio signals 

were coming from the pond, so didn’t do follow-up visual searches. 
• The detector dog failed to find nests because of environmental factors or 

inadequate training. 
• The presence of the investigators and detector dog caused female turtles to 

abandon most nesting activities. 
• Most female turtles failed to nest in the area because of unknown causes, 

including a year when nesting may have been limited, as it may have been at other 
Willamette Valley sites (K. Beal, pers. commun.). 

 
We established the timing of the pilot study to coincide with the season of most frequent 
nesting activity in the Willamette Valley reported by other investigators. However, 
nesting has been observed as early as mid-May and as late as August in the region. 
Furthermore, we were only able to monitor turtle activity at the site for approximately six 
hours per day because of the limited personnel provided for this pilot study. We cannot 
rule out the possibility that we failed to detect nesting activity because it was occurring 
outside of our monitoring period. 
 
We were generally satisfied with the performance of the radio transmitters and telemetry 
system. Nevertheless, we experienced some difficulty determining precise locations of 
turtles and nests. Earthen dikes and other topographic features on the landscape 
interrupted radio signals and caused them to bounce. CB radio traffic emanating from the 
nearby gravel mining operation and lumber mill caused severe telemetry interference 
near Scout Pond. We also attempted to maintain a distance of at least 10 m from turtles 
we believed to be on land or near the edge of the pond, thus may have not located the 
turtles with enough precision to find nests during subsequent visual searches.  Similarly, 
if nesting occurred near ponds, it would have been difficult to determine this with 
certainty because of imprecision of radio telemetry and the presumed short duration that 
turtles were on land for short-distance movements.  We will continue to evaluate our 
telemetry methods and address problems that became apparent during the pilot study.  
 
The detector dog did make important contributions in finding one of the turtles on land, a 
nest start, and indicating the path of some turtles during their terrestrial movements. 
However, we cannot determine how many nests the dog may have missed. The detector 
dog used in the pilot study has been trained since 2003 to find Northwestern pond turtles 
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and red-eared sliders. Written records have been kept for every training session and 
search mission performed by the dog. According to these records, the dog has 
successfully detected 72% of targets (i.e., live turtles or artificial nests) during field tests 
conducted during 2005 and 2006. However, the reliability of the dog to find turtle nests 
has not been subjected to rigorous double-blind testing by independent observers. There 
are at least three factors that significantly limited the dog’s capability to detect turtles and 
nests. First, odors used by detector dogs to find their targets dissipate faster on cloudless 
days and as air temperature rises. Records for the dog used in our pilot study indicate she 
can reliably find turtle tracks and artificial nests 12 hours after they were created under 
optimal conditions.  However, her performance drops off significantly when temperatures 
exceed 25 C, which is common in the Willamette Valley during summer. Second, seeds 
from some species of grass and forbs that are common in turtle nesting habitats are a 
significant hazard for detector dogs. Seeds can be inhaled, fall into the dog’s ears, and 
penetrate skin between the toes. By mid-July there were some areas in Newton Creek 
wetlands that were too hazardous for the dog to work because of the abundance of certain 
plants, so were visually searched without her aid. Finally, the detector dog’s handler was 
also responsible for conducting much of the telemetry monitoring during evening hours 
and therefore had a limited amount of time to devote to searches with the dog. She was 
typically only used two or three times a week and she would have been unlikely to detect 
turtle nests created >8 hours before a search. It is possible that daily searches would have 
yielded more evidence of nesting activity. We are currently designing more objective 
tests to measure the reliability of detector dogs to find Northwestern pond turtles and 
other rare species of animals and plants. Such testing is necessary to use detector dogs 
with confidence in the future. 
 
Perhaps the most important finding of our study from a management perspective is that 
we were able to determine that individual turtles at Newton Creek wetlands utilize large 
landscapes composed of different aquatic and terrestrial habitat types. Ponds, grasslands, 
and woodlands, all provide important life requisites for turtles during different seasons of 
the year. Ensuring the persistence of Northwestern turtles at Newton Creek wetlands will 
demand management strategies that encompass not only the ponds where turtles are 
typically observed, but surrounding terrestrial areas where turtles are seldom seen but 
nevertheless contain critical resources essential for their survival in this area.  
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