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Citizen Science volunteer counting egg masses                               
Photo: V. Jackson 
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1.0 Background 
Worldwide, many amphibian species are experiencing dramatic declines due to habitat 

loss and alteration, introduced species, environmental pollution, emerging diseases, and 

probably other factors. Future global climate change is also likely to contribute to the 

plight of amphibians.  Within areas of increasing urbanization, including parts of 

Washington State, amphibians are threatened by habitat loss, degradation, and 

fragmentation of remaining habitats, resulting in declines in amphibian distribution, 

abundance, and diversity in urban areas.  

 

The current distribution of amphibians and status of populations in Whatcom County is 

largely unknown. This project is intended to provide this missing baseline information, 

from which we or others can monitor future trends. 

 

The Whatcom County Amphibian Monitoring Project is based on a “Citizen Science” 

approach. Citizen Science is scientific research conducted, at least in part, by the 

volunteering general public, often under the direction of professional scientists. This 

approach effectively leverages volunteer efforts to allow for projects that would not 

otherwise be feasible, including the collection of large quantities of reliable data, while 

also promoting public engagement and increased stewardship and protection of 

amphibians. All of our Citizen Science volunteers are trained in amphibian 

identification, and safe methods of data collection that keep both volunteers and 

amphibians safe. 

 

Northern Red-legged Frog Egg Mass                     Photo: E. Kilanowski 
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This project is a program under the Wildlife Conservation Trust (a 503(c) organization) 

which assists in funding and supporting wildlife research projects. 

2.0 Study Goals 
The goals of this project are to (1) collect multi-year data on the presence and population 

status of amphibian species in Whatcom County using methodology focused on 

locating, identifying and counting egg masses, and (2) increase public awareness and 

concern for our native amphibians and their habitats. As part of this effort, WCAMP has 

collaborated with Whatcom Land Trust to survey several of their properties for 

amphibian presence (Figure 1).  

 

Resulting data are intended to be used to inform and guide management of WLT lands, 

including important species conservation and management decisions. Further, the 

project seeks to engage the public in wildlife stewardship by utilizing citizen volunteers 

to survey and monitor these sites for amphibians. This report presents the methods and 

results of the project to-date.  

3.0  Methods 

3.1 General Egg Mass Surveys 
Citizen Science volunteers were recruited, trained, and supervised by WCAMP 

scientists. Recruitment efforts included displaying posters, announcements on 

WCAMP’s website, and email notification to previous participants. Each year from 2013 

to 2015, WCAMP led five-hour training sessions in late February and March to provide 

volunteers with information about the survey methods and identification of amphibian 

egg masses and other life stages. The first half of each training day was conducted in the 

classroom with Power Point slides and the second half of the day took place in the field 

to allow volunteers a hands-on experience with identification of egg masses and adult 

amphibians and use of the survey protocols. Volunteers were also provided with field 

identification sheets to assist them in identification of adults and egg masses. 

Experienced volunteers and professional scientists that have participated in previous 

WCAMP efforts volunteered their time each year to mentor the new trainees.  

 

This project is primarily focused on lentic (pond) breeding amphibians, species that are 

most closely associated with various types of wetlands with seasonal to permanent 

standing water.  Lentic breeding frogs and salamanders typically deposit gelatinous egg 

masses (these are groups of eggs) that are relatively conspicuous and detectable for a 

period of time (usually more than 2 weeks and sometimes much longer) during each 

species’ breeding season.  Egg species of amphibian lays a distinctive type of egg mass 

making egg mass surveys excellent ways to collect data on species presence and tracking 

populations.  The egg mass numbers are, to varying degrees, a reflection of the size of a 
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population (see Results). Egg mass counts are often more informative of population size 

and more readily obtained than counts of adults or larvae, because egg masses are 

usually more easily detected, are stationary, and volunteers can be trained to identify 

them with relative ease. In contrast, adults of some species may only be present at 

breeding sites for short periods and larval numbers are not easily related to size of 

breeding populations. Adults and larvae also often require specialized methods such as 

trapping or night surveys to enumerate. Nevertheless, observations of adult and larval 

amphibians during egg mass surveys provide a useful supplement to egg mass 

information and may document species not detected at sites by egg mass surveys.  

 

The survey protocols were adapted from those already in use by several programs in the 

region, including the Southwest Washington Amphibian Monitoring Project and the 

Woodlyn Park Zoo Amphibian Monitoring Program. Using similar protocols allows the 

data to be compared regionally). At some sites WCAMP volunteers also performed 

opportunistic searches by looking under surface cover objects (logs or rocks) for 

terrestrial life stages of lentic breeding species, as well as species of salamanders that are 

completely terrestrial and that would otherwise not be detected  by lentic egg mass 

surveys. 

 

The protocol is an area-constrained method in which an entire wetland or that portion 

that is safely accessible and suitable for lentic breeding amphibians is surveyed for egg 

masses during the spring breeding season (March-May). Survey teams slowly wade 

along selected routes visually scanning for egg masses. When an egg mass is located, the 

species is identified and egg mass recorded on standardized field data sheets. The air 

temperature and water temperature are recorded at each wetland. Surveyors document 

the number of egg masses present for each species. At the conclusion of each survey, the 

number of egg masses and other detections of each species are totaled, along with time 

(minutes) spent searching the site, and the data entered into an electronic database 

maintained by WCAMP. 

 

All volunteers were trained in proper decontamination procedures to prevent infecting 

survey populations with amphibian disease.  Use of specialized, supplemental capture 

methods in 2014 and 2015 was authorized by scientific collection permits granted by the 

Washington Department of Fish and Wildlife (WDFW). 

3.2 Oregon Spotted Frog Egg Mass Surveys 

Specialized egg mass surveys used to monitor populations of Oregon Spotted Frog 

(Rana pretiosa) on Whatcom Land Trust lands were performed at a known site (Samish 

River Preserve) and a second site (Catalyst) where a population was discovered in 2015.  

Oregon Spotted Frog was listed as a threatened species under the federal Endangered 

Species Act in August 2014. WCAMP volunteers coordinated these surveys with WDFW 

and adhered to accepted survey methods (Bohannon, J., D. Gay, C. Johnson, M. Widner, 
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and C. Bauman. 2013. Oregon Spotted Frog presence surveys in Skagit and Whatcom 

Counties, Washington; Final report on the 2011 and 2012 surveys submitted to USFWS, 

Region 1, Washington Fish and Wildlife Office).  During these surveys, the number of 

Oregon Spotted Frog egg masses was recorded; however, egg masses of other species 

were not generally enumerated, but were categorized for presence and relative 

abundance.  Results are briefly summarized in this report, but detailed in a separate 

report (WCAMP 2015). 

4.0 Study Area 
Between 2013 and 2105, WCAMP surveyed seven WLT properties (Figure 1 and Table 

1). We have designated two of these sites (Stimpson Reserve and Edfro Reserve) as 

“reference sites” and hope to continue annual surveys of these sites to monitor for 

general amphibian population trends.  

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
Table 1. WLT Properties included in the WCAMP Amphibian Surveys 

Year 
Edfro 

Reserve 
Fenton 
Reserve 

Stimpson 
Reserve 

Bottigers 
Pond 

Maple 
Creek 
Reach 

Catalyst 
Samish 

Preserve 

2013 X X X X   * 

2014 X  X    * 

2015 X  X  X * * 
X = General amphibian egg mass survey 
*= Oregon Spotted Frog egg mass survey 

 

 

 

 

 

Fenton Preserve 
Bottigers Pond 

Maple Creek Reach 

Stimpson Reserve 

Samish Preserve 

Catalyst 

Figure 1. Vicinity Map 

Bottiger’s Pond 
Fenton Reserve 

Edfro Reserve 
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5.0 Results and Discussion 

5.1 General Egg Mass Surveys 

Over 40 volunteers contributed a total of 242 volunteer hours (excluding the trainings) to 

general amphibian surveys on Whatcom Land Trust managed lands during the three 

years of surveys.  Wetlands on the following five WLT managed lands were surveyed: 

Stimpson Reserve, Edfro Reserve, Fenton Reserve, Bottiger’s Pond and Maple Creek 

Reach. Only Stimpson Reserve and Edfro Reserve were surveyed annually. Fenton 

Preserve and Bottiger’s Pond were surveyed in 2013; Maple Creek Reach was surveyed 

in 2015.   

 

The surveys conducted in 2014 and 2015 were slightly off the peak of the breeding 

season due to some scheduling errors (in 2014) and the breeding season starting a month 

early in 2015 due to an unusually mild winter and warm spring.  

 

Egg mass surveys of the five sites detected six lentic breeding amphibian species and 

two totally terrestrial species (Table 2).  One of the lentic breeding species, Rough-

skinned Newt, was documented by observation of adults during surveys, not by the 

presence of egg masses.  This result is not surprising in that Rough-skinned Newt lays 

its eggs singly, usually well hidden in aquatic vegetation, and thus eggs of this species 

are not often detected by standard surveys. All of the observed species are native to our 

region. The apparent absence of any non-native species may need to be confirmed by 

surveys in summer, because the non-native species in Whatcom County (i.e., American 

Bullfrog [Lithobates catesbeianus] and Green Frog [Lithobates clamitans]) are not usually 

active in early spring.   

 
Table 2. Species of amphibians documented on WLT managed properties 

Common Name Scientific Name Egg Masses Adults 

Long-toed Salamander Ambystoma macrodactylum X X 

Northwestern Salamander Ambystoma gracile X X 

Rough-skinned Newt  Taricha granulosa N.A. X 

Ensatina*  Ensatina eschscholtzii N.A. X 

Western Red-backed Salamander* Plethodon vehiculum N.A. X 

Northern Red-legged Frog  Rana aurora X X 

Pacific Chorus Frog Pseudacris regilla X X 

Western Toad Anaxyrus boreas** X X 
*= terrestrial species    
** = special-status species     
N.A. = not applicable, surveys not designed to detect eggs of these species 

 
 

Five of the six documented species are considered common in suitable habitats in 

Western Washington, with Northwestern Salamander and Rough-skinned Newt almost 

always associated with aquatic habitats that do not dry seasonally, whereas Pacific 
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Chorus Frog, Northern Red-legged Frog, and Long-toed Salamander also utilize 

seasonal wetlands. In contrast to the other species, Western Toad is evidently in decline 

in lowlands of Western Washington and is classified by WDFW as a State “Candidate” 

species. Candidates are species under review by WDFW for possible listing as 

Threatened, Endangered, or Sensitive, based on preliminary evidence that listing may be 

warranted.   

 

Egg masses of Northern Red-legged Frog were found at all of the sites, followed by 

Northwestern Salamander at four sites; and egg mass counts for these two species 

exceeded counts of other species (Table 3).  Western Toad egg masses were detected at 

only two sites, Bottiger’s Pond and Maple Creek Reach. Because Western Toad egg 

masses are often laid communally in tangled strings, egg mass counts were not feasible. 

Adult Western Toads were also observed at these two sites. Western toads are a 

declining species in Western Washington. Most populations in the lowland areas of the 

region have disappeared. Documenting and managing for this species where it occurs is 

important to this species.  Although Pacific Chorus Frog was found at only three sites, 

this species may sometimes be overlooked by egg mass surveys, because its masses are 

small, may be hidden in vegetation, and the breeding period is more variable than that 

of other species in our area.  Long-toed salamander also lays small egg masses, but 

breeds early in the season and masses may not be detectable after eggs hatch.   

 
Table 3. Summary of results of egg mass surveys in years 2013-2015 

Year/ 
Survey Site 

 (date sampled) 
Northern Red-

legged Frog 
Pacific Chorus 

Frog 
Western  

Toad 
Long-Toed 

Salamander 
Northwestern 
Salamander 

Rough-skinned 
Newt 

2013  

Edfro (3/10) 148 0 0 0 46  

Stimpson (4/20) 146 404 0 27 1117 Adults 

Fenton (3/23) 13 0 0 0 46  

Bottigers Pond 
(5/11) 3 0 Present 0 0  

2014  

Edfro (4/27) 110 11 0 0 44  

Stimpson (3/15) 195 177 0 0 627 Adults 

2015  

Edfro (3/10) 133 45 0 14 227  

Stimpson (4/20) 298 118 0 5 1557 Adults 

Maple Reach 
(4/25) 4 33 Present 1 35  

 

Northwestern Salamander egg masses were found in much greater numbers than egg 

masses of other species. These egg masses are large, easy to detect, and persist for the 

longest period of time, which may have partially accounted for the frequency in which 

volunteers counted them.  However, annual differences in the number of egg masses of 
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this species at Stimpson and Edfro, sites surveyed each year, and substantial differences 

in the number of Pacific Chorus Frog egg masses each year, suggest that survey timing 

relative to breeding activity was also a factor.  In contrast, annual differences in the 

number of Northern Red-legged Frog egg masses at these sites were less pronounced.  

Long-toed Salamander egg masses were detected in low numbers at all sites and were 

not found in two of the three years at Edfro and one of three years at Stimpson. These 

results may have multiple explanations, including low detectability (i.e., small, and often 

cryptic egg masses) and late survey timing for an early breeding species. In addition, 

Long-Toed Salamander may simply occur in lower numbers and less extensively at the 

study sites, which are mostly forested wetlands with permanent aquatic habitat. 

Generally, these habitats favored by Northwestern Salamander do not also support large 

numbers of Long-Toed Salamander.  The results also indicate that a single site survey in 

one year may not provide a complete inventory of species.  

 

Based on egg mass counts and observations of adult Rough-skinned Newts, Stimpson 

and Edfro each support five lentic breeding species.  Stimpson was also characterized by 

relatively large numbers of egg masses compared to other sites, which may be 

attributable to both the extent and quality of habitats at this site.  Annual variations in 

egg counts at Stimpson and Edfro may reflect differences in the timing of surveys 

relative to when amphibians bred each year, weather conditions during surveys that the 

visibility of submerged egg masses, or actual differences in breeding populations. 

 

We have designated two sites as reference sites that should be surveyed each year: Edfro 

and Stimpson.  Annual surveys of reference sites can be used to determine long term 

trends of amphibian populations at these sites. Egg mass counts of Northern Red-legged 

Frog and Northwestern Salamanders may be particularly informative in that mature 

females of both species are believed to lay a single egg mass per season.  In contrast, 

female Pacific Chorus Frogs and Long-toed Salamanders each lay multiple, small egg 

masses per season and thus the relationship between number of egg masses and 

population size is more difficult to determine.  Because survey results of these species 

are also sensitive to survey timing, long term trends may also be more difficult to 

ascertain.  

 

Edfro Reserve is a reference site that represents a forested wetland system that has 

experienced lower levels of human impact. Although located in an active logging area, 

the survey ponds appear to be minimally affected and terrestrial habitat for the species 

appears intact. This site has been surveyed all three survey years. The most consistent 

species through these survey years has been the Northern Red-legged Frog, with annual 

variation ranging from 20 to 26 percent (Figure 2).  Counts of Northwestern 

Salamanders were similar in 2013 and 2104, but were more 400 percent greater in 2015. 

There is no obvious explanation reason for this result. Pacific Chorus Frog and Long-
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toed Salamander egg mass numbers were low in all years. The Pacific Chorus Frog 

breeding peak may occur slightly later than the surveys at this location.   

 

Figure 2. Numbers of amphibian egg masses recorded at Edfro Reserve. RLF = Northern Red-legged Frog, 
PCF = Pacific Chorus Frog, LTS = Long-toed Salamander, and NWS = Northwestern Salamander. 

The Stimpson Reserve represents a high quality mature forest and wetland system, with 

abundant and well-distributed terrestrial habitats. Figure 3 presents the results of egg 

mass surveys over the past three years. Egg mass counts of Northwestern Salamander 

exceeded other species each year and also exhibited substantial annual variations of 44 to 

148 percent. Much of this difference may be attributed to the smaller area sampled in 

2104, when the fewest egg masses were recorded. Annual variation in egg mass counts 

for Northern Red-legged Frogs and Pacific Chorus Frog counts were surprisingly similar 

to one another (33 to 53 and 33 to 56 percent, respectively). As indicated above, the low 

numbers of Long-toed Salamander egg masses may be attributed to difficulties in 

detection, as well as habitats better suited for Northwestern Salamander. During the 2013 

survey, many Rough-skinned Newts were observed courting in the western arm of the 

beaver pond. This has not been observed since, but that arm was nearly dry during 2015 

and the beaver dams appeared to be damaged by winter storms. Many young Northern 

Red-legged Frogs were observed in that location in 2015. Terrestrial salamanders 

(Ensatina and Western Red-back Salamander) were also located during searched of the 

adjacent uplands during each year.  
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Figure 3. Numbers of amphibian egg masses recorded at Stimpson Reserve. 

5.2 Oregon Spotted Frog Egg Mass Surveys 

Oregon Spotted Frog egg mass surveys were performed in 2013, 2014, and 2015 at the 

Whatcom Land Trust’s Samish River Preserve, where the species was first found in 2011.    

The number of Oregon Spotted Frog egg masses documented by the surveys was 189 in 

2013, 364 in 2014, and 298 in 2015. Detailed results are presented separately (WCAMP 

2015).  Egg masses of other species were not generally enumerated; however, partial 

counts in 2014 included 243 Northern Red-legged Frog and 16 Northwestern 

Salamander egg masses.  These numbers undoubtedly misrepresent the abundance of 

Northwestern Salamander egg masses, which were often located in deep water where 

visibility was limited.  Few Pacific Chorus Frog egg masses were noted during surveys.   

 

On March 10, 2015, two Oregon Spotted Frog egg masses were discovered at the 

Catalyst Preserve on the margins of a constructed stream.  Subsequent egg mass counts 

were performed at the site on March 12, 18, and 20.  Survey results indicated an 

estimated total of 23 egg masses at the site. However, after a high flow event caused by 

heavy rain on March 15, 6 egg masses recorded previously were not detected on March 

18.  Egg masses at two locations along the constructed stream had hatched by April 9.  

Northern Red-legged Frog and Northwestern Salamander egg masses were also found 

at the site. 
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6.0 Summary 
The project has demonstrated effectiveness of Citizen Science volunteer amphibian egg 

mass surveys to collect data. After training, volunteers reliably detected and identified 

egg masses and provided coverage of large survey areas in a limited survey period.  

Survey results for Long-toed Salamander and Pacific Chorus Frog were affected by 

survey timing, which suggest that multiple surveys per season may be required for 

these species, including earlier surveys for Long-toed Salamander.  Repeated annual 

surveys of several sites also indicate that breeding results may vary substantially year to 

year, and that some species may not be detected every year. 

 

Whatcom Land Trust sites provide habitat for at least seven lentic breeding species, 

some of which evidently occur in large populations.  Two of the documented species are 

State listed (Western Toad and Oregon Spotted Frog), and Oregon Spotted Frog is also a 

federal Threatened species, with proposed Critical Habitat.   

Oregon Spotted Frog egg mass location along constructed stream at Catalyst Preserve. 
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7.0 Recommendations 
Continued monitoring is recommended to establish a strong baseline and to detect 

changes over time for common and special-status species populations.  Egg mass counts 

provide a “snap shot” of reproductive effort, but provide no information on annual 

reproductive success (i.e., survival to hatching or survival of larvae to metamorphosis) 

or population trends for these species. Continued monitoring would be required to 

understand this. Multiple surveys per year at some sites may also be warranted to 

obtain more accurate counts of all species and to assess whether the late breeding 

(around June/July), non-native American Bullfrog is present at these sites. In addition, 

surveys for terrestrial and stream-associated amphibians would provide a more 

complete account of species composition.  A Citizen Science approach is likely to be 

equally effective for these surveys.  

 

 

 

Pacific Chorus Frog                            Photo: L. Jackson 


