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Abstract 

 
The Pacific Treefrog (Pseudacris regilla) is commonly encountered throughout the Pacific 

Northwest and can be an indicator for ecosystem health. At each life stage P. regilla           

utilizes a different habitat and therefore it is important to understand habitat use at all life 

stages to properly manage the ecosystem, however, few studies have been conducted on the 

juvenile form. To determine juvenile P. regilla riparian habitat use, and thus create appropriate 

habitat management plans, field work must be conducted. Transect surveys were conducted at 

two highly disturbed ephemeral ponds with a variety of open and dense vegetative riparian 

habitats in the Willamette Valley, Oregon. P. regilla was found in the highest abundance in 

habitat shaded by a thin border of Oregon Ash around the pond perimeter, and was composed 

mainly of Himalayan blackberry (Rubus armeniacus). This habitat provided a moist region where 

P. regilla could avoid desiccation and possibly predation. Rubus armeniacus is non-native and 

often found in highly disturbed ecosystems. Pseudacris regilla’s use of R. armeniacus as habitat 

suggests that P. regilla is a generalist species capable of utilizing invasive plant species to its 

advantage. Future research is needed comparing P. regilla habitat use in invasive-dominated 

verse native-dominated ephemeral ponds. 
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Introduction 
 

The planet is currently in the midst of a sixth mass extinction, largely due to 

anthropogenic effects (Buck et al., 2012). While a wide variety of species are experiencing 

population declines worldwide, some evidence suggests that amphibians are the most sensitive 

to changing ecosystems. Of the 1,856 species of amphibians, 32.5% are currently listed on the 

International Union for the Conservation of Nature’s (IUCN) Red List (Stuart et al., 2004). This 

percentage is compared to only 12% of bird species and 23% of mammal species Stuart et al., 

2004). An amphibian decline in North America was recognized over 100 years ago, however, 

concern has been growing rapidly within the past few decades (Bury, 1999). The causes for 

amphibian declines are varied, complex and content-dependent (Buck et al., 2012). The current 

factors responsible for the majority of amphibian population declines in the United States are 

habitat destruction and alteration, climate change, disease, contaminants and introduced 

species (Stuart et al., 2002). 

Amphibians have been experiencing anthropogenic effects more severely than other 

species for multiple reasons. Amphibians have moist, permeable skin used for cutaneous 

respiration (Blaustein and Kiesecker, 2002). Additionally, amphibian eggs lack shells and thus are 

directly exposed to soil, water and sunlight (Blaustein and Kiesecker, 2002). This sensitivity to 

environmental conditions combined with the fact that amphibians often experience both aquatic 

and terrestrial landscapes throughout their life stages make them valuable environmental 

indicators (Blaustein and Kiesecker, 2002). In addition to being useful indicators                            

of ecosystem health, amphibians also play an important role at multiple trophic levels. Adult 

amphibians can act as both predators and prey, and larval amphibians are necessary herbivores 

which also provide a large food source for predators (Blaustein et al., 1994). The extinction of 
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amphibian species would have detrimental effects on many other species inhabiting the same 

ecosystem. 

The majority of amphibians in North America rely on small, seasonal wetlands at some 

stage in their life cycle (Petranka et al., 2007). Looking at all endangered species that reside in 

the United States, forty-six percent of those species are considered wetland-dependent, making 

wetlands critical ecosystems to protect for the preservation of biodiversity (Boylan and Maclean, 

1997). This is the reason the United States has implemented a no-net loss policy to maintain or 

increase wetland area and to preserve wetland function (Pfeifer-Meister et al., 2012). However, 

wetlands are complex ecosystems and it is not fully understood exactly how they will react to 

different stressors, making restoration attempts difficult. Efforts have been made to restore 

wetlands; however, the restored wetlands often do not provide the same functions and 

ecological processes that natural wetlands do (Whigham, 1999). Pfeifer-Meister et al. conducted 

studies comparing wetlands restored from solarization or topsoil-removal methods, and 

untouched reference wetlands. They found lower species richness and species diversity in the 

restored sites, and even after seven years the restored wetlands never achieved the high quality 

of reference wetlands in terms of plant community composition or ecosystem function. 

Additionally, Pfeifer-Meister et al. observed that while there were high numbers of exotic 

species in reference sites, there was also an abundance of native species co-existing with the 

non-natives. These results suggest that standard wetland restoration methods may not be the 

most effective means of retaining biodiversity and ecosystem functions, and a new method 

should be created that supports a plan for co-existence between native and non-native species. 

Habitat in the Willamette Valley, Oregon, has been altered for hundreds of years, and 

thus it is impossible to return the land to a pre-human state through any restoration efforts. 

Prior to the 19th century the Native Americans heavily burned the Willamette Valley, which 
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resulted in a landscape of mainly prairies with sparse oak forests (Johannesen et al., 1971). 

Before the fire practices began the native vegetation was most likely a conifer other than 

Douglas Fir, such as Western Hemlock, also, grass was most likely not dominant in the valley 

prior to this practice (Johannesen et al., 1971). American settlers from the east coast traveled 

west and stopped the Native American biannual burnings in concern for their property in the 

mid-nineteenth century (Johannesen et al., 1971). A historical report of the vegetation in the 

Willamette Valley (covering 1,353,795 hectares) around 1850 has been created based on reports 

from detailed vegetation surveyors of that time. In 1850, riparian and wetland forests covered 

97,477 hectares, while emergent wetlands covered 3,592 hectares (Christy and Alverson, 2011). 

The riparian forests were composed mostly of fire-intolerant deciduous trees and shrubs 

including Willow, Red Alder, White Alder and Black Cottonwood, with Oregon Ash, BigLeaf  

Maple and White Oak on higher ground (Christy and Alverson, 2011). The lower riparian 

vegetation consisted of rose bushes and briars, which likely refers to the California Blackberry, 

Rubus ursinus (Christy and Alverson, 2011). 

By the 1950s the riparian forests of temporary ponds in the Willamette Valley consisted 

mainly of three deciduous trees: Cottonwood, Oregon Ash and several willow species (Lippert 

and Jameson, 1964). The vegetation growing in the damp riparian ground surrounding the 

wetlands was comprised largely of grasses, rushes and sedges (Lippert and Jameson, 1964). By 

1969 a large amount of land near wetlands had been cleared of most of its forest and used for 

agriculture (Johannesen et al., 1971). The loss of wetlands for human development combined 

with changing species abundance and diversity has resulted in drastic changes in the species 

composition and ecosystem functions of wetlands. Understanding the historical composition of 

the Willamette Valley vegetation and how the land has been drastically impacted by humans for 

centuries is important for creating future restoration plans for amphibians. 
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The Pacific Treefrog (Pseudacris regilla) previously known as Hyla regilla, is found in the 

Willamette Valley and throughout the entire Pacific Northwest. Pseudacris regilla are dependent 

on wetlands throughout their life cycle. As eggs and larvae, P. regilla reside within the pond, 

after metamorphosing they are dependent on riparian areas and upland terrestrial habitat 

(Nussbaum et al., 1983). Once the winter rains begin, P. regilla return to the pond for breeding 

(Nussbaum et al., 1983). Pseudacris regilla is characterized by having a black or dark brown eye 

stripe, and it is the most commonly heard frog on the Pacific Coast (Stebbins, 2003). Another 

distinctive characteristics of P. regilla are their flattened toe pads that allow them to easily climb 

vegetation (Hallock and McAllister, 2005). Despite being named treefrogs, P. regilla utilize 

ground and low-growing vegetation more frequently than trees (Hallock and McAllister, 2005). 

Riparian habitats have changed throughout the centuries due to anthropogenic effects 

such as habitat alteration and introducing non-native species. Species that are common and 

thriving in the Willamette Valley, such as P. regilla, have adapted over the years to the changing 

ecosystems. Understanding the current habitat selection of P. regilla in disrupted riparian 

habitats is important information for creating wetland management plans. Habitat use of 

juvenile P. regilla has not been studied as thoroughly as the adult and larval stages. Our 

objective in this study was to determine the riparian habitats where P. regilla were found in the 

highest abundance. Pseudacris regilla were chosen for this study because they are commonly 

found in relatively high numbers throughout the Willamette Valley. 

Study Sites 

 
Studies were conducted on the Willamette Valley Floor, which is located in Oregon and 

bound by the Coast Range on the west, the Cascade Mountains on the east and the Columbia 

River on the North (Altman et al., 1997). This area is characterized by having cool, wet winters 
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and warm, dry summers (Franklin and Dyrness, 1988). Human use in the Willamette Valley has 

drastically altered the native aquatic and riparian ecosystems (Altman et al., 1997). A reduction 

of at least 57% of all emergent wetlands since 1850 has been observed in the Willamette Valley 

(Hulse et al., 2002). The Willamette Valley is used for diverse purposes including urban life, 

agricultural fields and natural forests, which makes this area a prime location to investigate the 

relationships between amphibian populations and altered landscapes (Pearl et al., 2005). 

Research was conducted at E. E. Wilson Wildlife Area (Wilson) and William L. Finley 

National Wildlife Refuge (Finley). Wilson (44.6993° N, 123.2101° W) covers approximately 1,788 

acres and is located off of Highway 99W approximately ten miles north of Corvallis. Finley 

(44.4090° N, 123.3218° W) is a 5,325 acre refuge that was created in 1964 to provide habitat for 

the Dusky Canada Geese. Finley is located off Highway 99W approximately eleven miles south of 

downtown Corvallis. 

E. E. Wilson Wildlife Area was historically managed by the Kalapuya Native Americans 

who managed the landscapes setting fires that encouraged the growth of Camas, Tarweed and 

White Oak (ODFW, 2014). The town of Wells was located at the center of Wilson from 1830- 

1942, until it was converted to Camp Adair in 1942, a training base for the war (ODFW, 2014). 

The Army built sewers and storm drainage systems, emptied wetlands, and channelized the 

streams to make the environment more suitable for human living (ODFW, 2014). In 1948 the 

Oregon Department of Fish and Wildlife acquired Camp Adair and has been managing the area 

to benefit wildlife, specifically focusing on seasonal wetland restoration within the past few 

years (ODFW, 2014). Wilson has been heavily altered by human impacts for hundreds of years, 

thus resulting in a heavily disturbed habitat currently with large amounts of invasive species 

such as the Himalayan Blackberry and Common Teasel. 
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Figure 1: Study sites Beehive Pond (left) and Cottonwood Pond (right) at E. E. Wilson Wildlife 
Area 

 
 

Materials and Methods 
 

Ponds at Wilson and Finley were visited and evaluated based on whether or not there 

was a good variety of habitats for transect surveys. A variation of open grass, forested and 

dense vegetation habitats were desired to compare frog abundance within. Three ponds at 

Wilson: Cottonwood, Killdeer, and Beehive, and three ponds at Finley: Finger Pond, Upper 

Woodpecker, and Unit 15 were selected. The perimeters of each pond were measured and the 

length and general type of each riparian habitat parallel to the pond was also recorded. 

Tadpole surveys were done in May using dipnet sampling at the three ponds in Wilson. 

Dipnet sampling involved walking in the warm, shallow water, scooping the dipnet through the 

water, putting the contents of the net into a clear container, and identifying amphibians found. 

Dipnet sampling was also done in deep, colder water closer to the center of the ponds; these 

samples generally resulted in very few tadpoles per dip. Tadpole sampling was done only to 

determine if there were P. regilla present in the pond and to acquire an idea of when the 

approximate timing of metamorphosis would be. 
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Frog sampling began in June when the tadpoles were metamorphosing and emerging 

into riparian habitat. Surveys were conducted between 7:30am and 10:30am because this is 

when the highest number of frogs was found due to preliminary surveys. Transect surveys were 

conducted with transects being 10 m in length and extending 1 m on either side of the central 

transect line. A random starting point was chosen within the designated first 10 m on the 

perimeter. From there the first 10 m transect was sampled, followed by alternating 10 m gap 

and 10 m sampled transects until the entire perimeter was sampled. Frog count per transect for 

only juvenile frogs, defined as ≤ 15 mm long, were included in this study. 

After multiple surveys at the three ponds in Finley yielded just three frogs or less per 

pond, those three ponds were removed from the sample due to insufficient data. This was also 

the case at Killdeer pond in Wilson so Killdeer was also removed from the sample. The two 

ponds that were used throughout the study were Cottonwood and Beehive at Wilson. Riparian 

transect surveys were conducted from mid-June through late August. Ten total surveys were 

done at Cottonwood, and eight surveys were completed at Beehive. 

At Cottonwood and Beehive further vegetation evaluations were made to provide 

descriptions of each habitat. In habitats with dense ground cover (A, B, H, I; Table 1) quadrat- 

based cover sampling was done using a 1x1 m quadrat. The quadrat was randomly placed in the 

vegetation on the upland side of the transect and the observer estimated the percent cover for 

each plant type. This was repeated multiple times and averaged to obtain vegetation cover 

values. For Oregon Ash forested habitats (C, G; Table 1) the distance of the forest from the pond 

was measured with a tape measure. The distance between trees was determined by taking 

multiple measurements of random distances between trees and coming up with a range of 

values. To determine the average number of Wild Rose shrubs, Rosa multiflora, in open habitats 

with shrubs (D, E; Table 1) 10x10 m quadrats were laid out with tape measures and the number 
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of shrubs in each quadrat were counted. One side of the quadrat was laid along the transect line 

and extended perpendicularly upland. The diameters of the R. multiflora shrubs in each quadrat 

were measured to determine approximate shrub size. 

Analysis of variance (ANOVA) using Minitab Statistical Software was used for data 

analysis because the data had a quantitative response variable, frog counts, and a categorical 

explanatory variable with more than two groups, transect types. The ANOVA procedure analyzes 

variation to determine if there is evidence to say group means are different. 

Results 

 
Table 1. 
Habitat Descriptions: 

Cottonwood Pond: 

Dense ground cover (shaded) - Habitat A – transects 1, 2 and 4: 

This habitat was on the northwest side of the pond. When the sun rose, this area was shaded by 
the ring of Oregon Ash (Fraxinus latifolia) trees around the pond. This resulted in the habitat 
retaining its morning dew until approximately 10:30-11:30 am, depending on the daily weather 
conditions. Quadrat-based cover sampling with a 1x1 m quadrat was used to determine 
vegetation cover. On the pond side of the transect there were sparse Himalayan blackberries 
(Rubus armeniacus), Everlasting Sweet Pea (Lathyrus latifolius), and wild roses (Rosa multiflora). 
The pond side consisted of approximately 20% R. multiflora, 35% R. armeniacus, 10% L. 
latifolius, and 35% various grasses. The vegetation on the pond side did not exceed 50 cm in 
height, and the vegetation was not tightly entwined with each other. On the upland side of the 
transect there were also R, armeniacus, L. latifolius and R. multiflora. The vegetation  
proportions were approximately 65% R. armeniacus, 25% R. mulitflora and 10% L. latifolius. The 
vegetation on the upland side was extremely dense, and it consistently reached a height of 
approximately 150 cm. 

Open grass (shaded) - Habitat B – transect 3 

This habitat was only 15 m long running along the edge of the pond. On both the pond and 
upland side of the transect there were approximately 90% various grasses and 10% various 
wildflowers. The upland side of the transect extended with open grass 10 m out away from the 
pond before it tapered into a wild animal path. On either side of the wild animal path was 
habitat similar to habitat A. This area was on the northwestern side of the pond and therefore 
retained its morning dew until 10:30-11:30 am. 
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Oregon Ash Forest (shaded) - Habitat C – transect 5 

On the pond side of the transect was a closely packed forest of Oregon Ash, F. latifolia. The trees 
extended on average 7 m from the edge of the pond. There was almost no vegetation on the 
forest floor; it appeared to be an area of flooding in the rainy seasons. The forest floor consisted 
of mud, wet and dry, and fallen leaves from the trees. The tree trunks were spaced 
approximately 75-125 cm apart. On the upland side of the transect were more F. latifolia,  
spaced 200-300 cm apart, extending about 5 m further away from the transect, and ended at a 
fence that signified the edge of the reserve. The two patches of trees were separated by an 
animal path. The forest floor on the upland side of the transect contained various grasses. This 
area was on the northern side of the pond, but was still well shaded from the sunrise, and from 
the sun for most of the day, due to the large amount of surrounding trees. 

Open grass with Wild Rose bushes (exposed) - Habitat D – transects 6, 7, 8, 9, 10 and 11 

The pond side of this transect consisted of various grasses. The upland side of the transect 
consisted of a large, wide-open space of various grasses with R. multiflora scattered throughout. 
10x10 m quadrats were used to determine R. multiflora density, with one side of the transect 
running along the transect used for frog sureys, and the other sides extending perpendicularly 
upland. It was determined that there were approximately 4.8 R. multiflora shrubs per quadrat. 
The average diameter of a shrub was measured at 3.3 m. On the pond side of the transect were 
various grasses. This habitat was mainly on the southeastern portion of the pond, though 
transects 6 and 7 were on the southwestern side of the pond. All of these areas became dry 
shortly after the sun rose in the morning, and temperature in this habitat increased quicker than 
in the shaded habitats. 

 

Beehive Pond: 

Open grass with Wild Rose Bushes (exposed) - Habitat E – transects 1, 2, 3, 13 (Similar 
characteristics to Habitat D in Cottonwood Pond) 

The pond side of the transect consisted of various grasses. The upland side of the transect 
consisted of various grasses with sparse R. multiflora, approximately 1.5 shrubs per 10x10 m 
quadrat. These shrubs were slightly smaller than the shrubs found near Cottonwood pond, with 
an average diameter of 2 m. This habitat was located on the eastern side of the pond and had 
no trees to shade it from the rising sun. This habitat became dry and heated up quickly in the 
morning. 

Common Teasel and Oregon Ash Forest (shaded) - Habitat F – transect 4 

The pond side of the transect consisted of on average 5 m of Oregon Ash, F. latifolia. Beneath 
the trees there were no other plants growing as this area had a thin layer of water covering it 
during the spring. The upland side of the transect consisted mainly of D. fullonum. Beneath the 
D. fullonum were various grasses. This habitat generally remained moist and cooler throughout 
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the morning as it was shaded from the trees on the pond side. This area was located on the 
Northern side of the pond. 

Oregon Ash Forest (shaded) - Habitat G  – transect 5 (Similar characteristics to Habitat C in 
Cottonwood Pond) 

The pond side of the transect consisted of a strand of F. latifolia, that was on average 7 m in 
width from the edge of the pond to the transect. The density of this forest was similar to the 
forest in Habitat C in Cottonwood with spacing between trees ranging from 75 cm to 125 cm. 
This forest had a dry dirt ground covered with dry fallen leaves from the trees. The upland side 
of the transect consisted of various grasses, with the edge of another forest starting 5 m out 
perpindicularly from the transect. This forest was composed of tall, thick trees, with dense 
ground cover on the forest floor. There was a stream running through the forest just 1 m in. This 
area was on the northern side of the pond. 

Dense ground cover (shaded) - Habitat H – transects 6, 7, 8 

The pond side of the transect consisted of various grasses. The upland side of the transect 
consisted of a wall of R. armeniacus that was approximately 1 m high. This wall was thick and 
impenetrable and was almost entirely composed of R. armeniacus (90% plant cover) with few L. 
latifolius (5% plant cover) and R. multiflora (5% plant cover) present entwined in the R. 
armeniacus. This habitat was on the Northwestern side of the pond and therefore remained in a 
shaded area for most of the morning, allowing it to retain its morning dew and stay cool and 
moist. 

Dense ground cover (exposed) - Habitat I – transects 9, 10 (Similar characteristics to Habitat A in 
Cottonwood Pond) 

This habitat was filled with a thicket of R. armeniacus on the upland side of the transect, and 
various grasses on the pond side of the transect. This area was extremely dry and had no trees 
near it for shading. This habitat was located on the southwestern side of the pond. 

Open grass and Common Teasel (exposed) - Habitat J – transects 11, 12 

The pond side of the transect consisted of various grasses. On the upland side of the transect 
was a habitat that was characterized as consisting solely of D. fullonum. This area was extremely 
dry, though pooled water could sometimes be found in the morning at the base of D. fullonum’s 
leaves. This habitat was located on the southeast portion of the pond and was therefore 
exposed to the sun early in the morning, making it a drier and warmer habitat. 

 

Cottonwood pond had much higher overall counts of P. regilla than Beehive pond. In 

both Cottonwood and Beehive, the highest frog counts were in the dense ground cover habitats 

on the northwestern side of the ponds (A, H; Table 1., Fig. 2, Fig. 3). At Cottonwood pond the 

three other riparian habitat types, including open and forested regions, provided comparable, 
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low frog counts for each habitat (B, C, D; Table 1., Fig. 2). At Beehive pond the five other riparian 

habitat types present also had low frog counts (Fig. 2). These habitat types included open and 

forested areas, as well as dense ground cover habitats in the exposed, southwestern side of the 

pond (E, F, G, I, J; Table 1). 

Figure 2. Total frog counts per transect at Cottonwood Pond. (NA means riparian habitat was 
not present at this pond; included for comparison purposes to Beehive pond.) 
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Figure 3. Total frog counts per transect at Beehive Pond. (NA means riparian habitat was not 
present at this pond; included for comparison purposes to Cottonwood pond.) 

 

 
 

 

 
 

 
 

 
 
 
 

Table 2. One-way ANOVA results for mean frog count in different habitats 
Pond F-statistic P-value R² 

Cottonwood 51.27 <0.0001 59.2 
Beehive 89.8 <0.0001 82.08 

 
 

The null hypothesis was that the mean frog counts in each habitat type were the same. 

The alternative hypothesis was that at least one of the mean frog counts in one habitat type had 

a different mean than the frog counts in the other habitat types. For the Cottonwood pond data 

the p-value was less than 0.0001, therefore we reject the null hypothesis (Table 2). There is 

strong evidence to indicate that at least one of the mean frog counts per riparian habitat type 

was different than the other mean counts. Using the Tukey’s Multiple Comparison method with 

a 5% family error rate, habitat characterized as having dense ground cover in a shaded region  

(A; Table 1) was found to be the only mean that was significantly different from the other means 

for frog counts. Similar results were obtained from the Beehive pond data with a p-value less 
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than 0.0001 (Table 2).  There is strong evidence to indicate that at least one of the mean frog 

counts per riparian habitat type was different than the other mean counts. Using the Tukey’s 

Multiple Comparison method with a 5% family error rate, the habitat in a shaded riparian area 

with dense ground cover vegetation (H; Table 1) was found to be the only mean that was 

significantly different from the other means for frog counts. 

Discussion 
 

At both Beehive and Cottonwood pond the majority of frogs were found in habitats 

characterized by having large amounts of the invasive Himalayan blackberry (Rubus armeniacus) 

and that were in a shaded area during the morning. These ponds were in a shaded area 

throughout the morning because they were located on the northwestern side of the pond and 

therefore shaded by the line of Oregon Ash trees growing along the perimeter of the pond. The 

shade allowed these habitats to remain cooler and retain moisture for longer in the morning. 

The thicket of plants present in this habitat, being a mix of R. armeniacus, Oregon Wild Rose 

(Rosa multiflora) among other species, created a tightly woven network of stems and leaves. 

This network created internal shade within the thicket that may have increased the ability of the 

riparian habitat to retain moisture. This habitat presented an ideal moist environment where 

frogs could avoid desiccation. I also hypothesize that the thick tangle of vegetation observed in 

the dense ground cover habitats (A, H; Table 1) allowed P. regilla to hide from potential 

predators that would have a difficult time penetrating the thorny network. Pseudacris regilla 

that were resting in open grass areas may be easier for predators, such as garter snakes or 

bullfrogs, to find. 

Possible bias in counts could result from variation in detection probability among 

habitats. Habitats with thick vegetation, such as those with blackberry brambles, may obscure P. 
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regilla while sparser habitats, such as open grass areas, may make it easier to find P. regilla. This 

possible bias was mitigated by the observer walking slowly and carefully along each transect. As 

the observer took each step forward, about 75% of the frogs would jump that were within that 

stepping range. Each stepping range was approximately 0.5 m. The juvenile P. regilla only 

jumped approximately 10-20 cm, so the observer was able to watch the frog jump and see 

where it landed, and therefore ensure that the frog was not counted twice along the transect  

for that day. I expect that any bias that occurred was opposite of my findings that counts were 

higher in dense ground cover habitats and therefore it is not likely to have caused this result. 

The objective of this study was to determine the habitat use of juvenile P. regilla to aid 

in habitat management planning. It must be noted that species density is not always a direct 

measure of habitat quality, and further intensive multi-annual studies of P. regilla over a range 

of habitats is needed for more accurate results (Van Horne, 1983). The habitat P. regilla was 

found in the highest abundance in consisted largely of the non-native Himalayan blackberry 

(Rubus armeniacus). Rubus armeniacus is listed as a noxious weed in Oregon because it is highly 

difficult to eradicate and can outcompete some native species (Bennett, 2006). As a riparian 

plant, R. armeniacus does not create significant shade for streams, it does not contribute woody 

debris to streams, it has a shallow root system and R. armeniacus presence can decrease 

vegetative diversity (Bennett, 2006). However, there have been some noted benefits of R. 

armeniacus in riparian areas including erosion control and habitat values such as food and cover 

(Bennett, 2006). 

The dense ground cover habitat P. regilla were commonly found in was in an area 

shaded by the Oregon Ash (Fraxinus latifolia) trees growing around the perimeter of the pond as 

mentioned previously. During the Native American fire management period White Oak and 

Oregon Ash were found around smaller bodies of water, such as wetlands and streams, with 
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narrow, wooded riparian corridors surrounded by open prairies (Christy and Alverson, 2011). 

Now that there has been extensive loss of riparian forests throughout the Willamette Valley due 

to agriculture and urban development, this narrow band of trees is commonly found in riparian 

areas that used to have much thicker forests (Christy and Alverson, 2011). Pseudacris regilla  

may be taking advantage of this decreasing riparian forest width by utilizing R. armeniacus 

habitat that is both shaded, and close to the body of water. 

Pseudacris regilla can be considered a generalist species that have been able to adapt to 

changing ecosystems and utilize invasive plant species in disturbed habitats to their advantage. 

Himalayan blackberries are often targeted for removal because they are considered to have 

solely negative effects on native species. However, here a native species, P. regilla, is using the 

dense network of thorny branches and limbs as habitat. This riparian blackberry habitat may 

provide a moist, cooler ecosystem for frogs to avoid desiccation and potentially predation by 

invasive species. Though studies tend to focus on the negative consequences of non-native 

species, there have been many studies yielding evidence of facilitative impacts of non- 

indigenous species on native populations (Rodriguez, 2006). The most frequently reported 

mechanism for this facilitation was habitat modification, as was potentially seen in the habitat 

use of P. regilla in this study (Rodriguez, 2006). 

Wetland management activities generally focus on the vegetation of an ecosystem, 

largely the removal of invasive plants (Rowe and Garcia, 2013). However, more research is 

needed looking at the co-existence of non-native and native species in wetland ecosystems. 

Invasive species removal is costly, time-consuming and often ineffective; management plans 

that allow for native and non-native species to successfully occupy the same habitat based on 

research would be extremely beneficial. Future research comparing P. regilla habitat use in 

invasive-dominated ephemeral ponds to use in native-dominated ephemeral ponds are needed 
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to see how P. regilla habitat use changes with varying vegetation and to determine the extent P. 

regilla can be defined as a generalist species. More broadly, more studies are needed that look 

at the potential benefits of riparian non-native species for native species, and determine how 

the co-existence of the two species can be efficiently and effectively managed. 
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