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1.0 Project Goals 

The goal of this study was to collect annual data on amphibian presence and populations 

residing in the BP mitigation wetlands. The data is used to assist BP in assessing the status of 

amphibian breeding in wetlands and making informed future land management decisions.  BP 

Citizen Science promotes public education and awareness of amphibian populations in 

Whatcom County. Utilizing volunteers also provides resources necessary to complete data 

collection for all of the BP mitigation wetlands. This report provides the methods and results of 

the sixth year of the study.  

2.0 Methods 

Volunteers were locally recruited residents trained to identify the amphibian species and their 

egg masses that inhabit the lowlands of Whatcom County. A three-hour training session in 

March 2018 was led by the program director in preparation for the survey season. Volunteers 

were trained to identify egg masses and adults, breeding calls, and the habitats in which the 

amphibians are found. Typically the training session involves a half-day classroom training 

followed by a field element where volunteers could become familiar with locating and 

identifying egg masses. This year freezing weather resulted in skipping the field training until 

for official field foray days. This did result in reduced field training and less survey time spent 

on the two foray days. Experienced volunteers served as mentors to the new volunteers.   

 

Survey protocols used for this project were based on protocols already established and used by 

programs in the region (Southwest Washington Amphibian Monitoring Project and Woodland 

Park Zoo Amphibian Monitoring Program). Utilizing similar protocols allows data to be 

compared regionally. Although data is collected for adults and juveniles, the protocols focus on 

identification of egg masses, which works well for identifying lentic-breeding species. Due to 

the habitat of the survey area, data on terrestrially breeding amphibians are limited. Data for 

summer breeding species are also limited due to the spring-focused surveys.  

 

Surveys were conducted in March of 2018. BRMSA-5 was surveyed on March 10th. The 

following sites were surveyed on March 17th: CMA 1-1, CMA 1-2, CMA 1-3, CMA 1-6, CMA 1-

7, and CMA 2-1. Each site was surveyed once. For the BRMSA-5 survey, volunteers surveyed in 

transects. BRMSA-5 was surveyed across in a line transect from one end of the wetland to the 

other. The wetlands in the CMA areas were small enough transects were not necessary. 
 

Volunteers were provided waders to gain access to egg masses in deeper water. Each survey 

group was required to fill out their own data sheet, which was to include:  

 

● surveyor names 

● site name 
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● date 

● total survey time = ([start time – end time]*number of surveyors)  

● air and water temperature 

● surveyor’s experience/confidence level 

● quality of the survey  

● species identification 

● number of adults/juveniles observed 

● number of egg masses observed 

 

Species were identified with species codes, shorter versions of the species’ scientific names (for 

example, Pseudacris regilla was identified as PSRE). A list of the species codes can be found in 

the Appendix. Completed data sheets were collected by the survey lead and entered into the 

online data form provided on the WCAMP website. Data was compiled into a spreadsheet and 

managed by the program lead.   

3.0 Study Area 

 

 
Figure 1. Study location.  

 

The study area is owned and managed by BP Cherry Point, Blaine, WA. The survey area 

extends from Jackson Road to the east past Blaine Road, and is bordered on the south by 
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Grandview Road and on the north by Terrell Creek. The study area encompasses three units of 

wetlands: CMA 1, CMA 2, and BRMSA. The units are wetland enhancement or mitigation sites 

that were constructed in different years and with different design criteria. The BRMSA-5 

wetland is influenced by beaver presence.  
  

 
Figure 2. Study area and wetlands surveyed in 2018.  

 4.0 Results and Discussion 

 

Twenty-four volunteers attended a training day on March 3rd, 2018. 7.3 hours were provided 

by volunteers in 2018, excluding training hours. Fewer wetlands were surveyed this season due 

to poor attendance on the second survey day, March 17th. The BRMSA-5 survey on March 10th 

was performed in sunny conditions with clear visibility. The air temperature during this survey 

day ranged from 8 to 9°C. Surveys for the CMA sites on March 17th were under dry conditions 

with clear visibility. The air temperature during this survey day ranged from 7 to 11.5°C.   

 

A total of four amphibian species were identified in the BP wetlands surveyed in 2018. Each 

species observed showed evidence of breeding activity (egg masses). Table 1 shows the total 

egg masses and adults observed for each species during 2018 BP wetland surveys. The Pacific 

chorus frog had the highest quantity of egg masses, making up approximately 94% of the total 

egg masses observed (1,031 total). Northern red-legged frog egg masses were less common than 

the Pacific chorus frog egg masses, with 58 detected. Very few long-toed salamander and 

northwestern Salamander egg masses were counted (1 and 4 respectively). Several adult Pacific 

chorus frogs were observed during the two surveys, but no northern red-legged frogs, 

northwestern salamanders, or long-toed salamander adults were observed. Salamanders spend 

most of their time under cover and are not as easily detected as frogs. It appears that the Pacific 
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chorus frog population is much larger than the northern red-legged frog population, so we were 

more likely to observe adult Pacific chorus frogs than northern red-legged frogs. 

 
Table 1. Total egg masses and adults observed for each species in the surveyed BP wetlands.  

Species Scientific Name # Egg Masses  #Adults  

Northern red-legged frog Rana aurora 58 0 

Pacific Chorus frog Pseudacris regilla 1,031 31 

Northwestern salamander Ambystoma gracile 4  0 

Long-toed salamander Ambystoma macrodactylum 1 0  

Total  1,094 31 

 

Table 2 and Figures 3 and 4 present egg mass data observed for each species at each site. Pacific 

Chorus Frogs were present in five of the seven surveyed wetlands and had the highest counts in 

CMA 1-1 and BRMSA-5, suggesting well-established populations in those wetlands. BRMSA-5 

showed the highest diversity with 3 species observed during the survey. In two sites, CMA 1-2 

and CMA 1-7, no evidence of amphibian presence was observed. 

 

The BP study area includes both permanent and temporary wetlands. BRMSA-5 is a 

permanently ponded wetland. Northwestern salamanders may utilize temporary wetlands, but 

are typically associated with permanent water. Although first year metamorphosis has been 

observed under certain conditions, northwestern salamanders generally undergo 

metamorphosis over a period of twelve to 24 months. Table 2 shows northwestern salamander 

presence in BRMSA-5.  

 

The CMA wetlands are temporary wetlands. Northern red-legged frogs, long-toed salamanders, 

and Pacific chorus frogs are well-adapted to temporary wetlands and may prefer them due to 

the absence of the types of predators typically found in permanent waters. Northern red-legged 

frog tadpoles mature slower than Pacific chorus frogs or long-toed salamanders. They are most 

often associated with wetlands that remain inundated at least until mid-August. That appears 

to be the case in these study areas, as well. Northern red-legged frog egg masses were located in 

only two wetlands (BRMSA-5 and CMA1-1), both of which are ponded late in the season. All 

other wetlands appear to dry closer to June. The past several summers have led to early drying 

of temporary wetlands and may have reduced the success of northern red-legged frogs in other 

wetlands in the survey area. Northwestern salamanders typically require more than a year to 

mature into an adult form. Northwestern salamanders were only found to be breeding in one 

wetland (BRMSA-5).  
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Table 2. Number of egg masses observed per species for each wetland surveyed. 

Site 

Egg Mass Per Species 

Northern red-
legged frog 

Pacific chorus frog Northwestern 
salamander 

Long-toed 
salamander 

BRMSA-5 51 367 4 0 
CMA 1-1 7 575  0 0 

CMA 1-2 0 0 0  0  
CMA 1-3 0  13 0  0  
CMA 1-6 0  18 0  0  
CMA 1-7  0 0 0   0 

CMA 2-1 0 58 0  1 

 

 
Figure 3. Number of egg masses observed per species for each wetland. 
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Figure 4. Number of amphibian species recorded breeding in surveyed wetlands for 2018. 
 

Figure 5 presents a comparison of the total number of egg mass per species observed from 2013 

to 2018 in the following wetlands: CMA1-1, CMA1-2, CMA1-3, CMA1-6, CMA1-7, CMA2-1, and 

BRMSA-5. These were the wetlands that were surveyed in 2018. Results from previous years for 

the remaining site wetlands will not be discussed, as there is no data from 2018 to use for 

comparison. 

 

Pacific chorus frogs have consistently had the highest abundance of egg masses each year, 

though yearly egg mass counts have fluctuated since surveys began in 2013. The Pacific chorus 

frog egg mass count has decreased by approximately 78 percent since peaking in 2016, at 4741 

observed egg masses. Northern red-legged frogs have shown an overall decline since 2013; egg 

mass counts for this species decreased by approximately 78 percent from 2013 to 2018. The 

northwestern salamander and long-toed salamander results show some fluctuation throughout 

the monitoring years ranging from 2-80 egg masses per year and 1-122 egg masses per year, 

respectively. The total egg mass counts for each year for the selected wetlands are:  2,528 in 

2013; 708 in 2014; 1,848 in 2015; 4,835 in 2016; 3,364 in 2017, and 1,094 in 2018. The lower values 

in 2014, 2015, and 2018 were likely the result of survey dates not coinciding well with the peak 

breeding period. Summer droughts may have affected the number of breeding individuals of 

northern red-legged frogs and northwestern salamanders. 

 

The 2018 survey results showed slightly decreased diversity of species breeding in individual 

wetlands in comparison to previous years. From 2013 to 2015, the seven wetlands had an 

average of three species present per wetland. These wetlands had an average of two species per 

wetland in 2016 and 2017.  In 2018, the average was closer to one species per wetland. 
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Figure 5. Comparison of the total number of egg mass per species observed from 2013 to 2018 in the 
following wetlands: CMA1-1, CMA1-2, CMA1-3, CMA1-6, CMA1-7, CMA2-1, and BRMSA-5. 

5.0 Conclusion 

Results from the 2018 egg mass survey show some differences from the results for CMA1-1, 

CMA1-2, CMA1-3, CMA1-6, CMA1-7, CMA2-1, and BRMSA-5 from the 2013-2017 monitoring 

years. Overall, the diversity of species has been maintained, but there appears to be a trend of 

decreasing egg mass counts for northern red-legged frogs, Pacific chorus frogs, northwestern 

salamanders, and long-toed salamanders. This downward trend may be due, in part, to the 

timing of the surveys as related to the breeding season. This years training coincided with 

freezing conditions and affected the quality of the volunteer training. The breeding season the 

past two seasons started earlier than normal. There also had been extreme drought during the 

late spring early summer for the past two years which may have affected species that require 

longer development periods (northern red-legged frog and northwestern salamander). Species 

diversity in the surveyed wetlands appears to This year’s survey found diversity in the 

permanent pool (BRMSA-5) to be higher than in the seasonally inundated pools that were 

surveyed. Native amphibian species were found to use five of the seven surveyed wetlands for 

breeding.  

 

Volunteers provided similar high quality results as seen in the previous surveys. However, 

long-toed salamander egg masses were difficult for volunteers to locate and identify. The 
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second survey, conducted on March 17th, had fewer attendees than the first survey, held on 

March 10th. If more volunteers had participated in the second survey, it is likely more wetlands 

on site would have been surveyed.  

6.0 Summary 

The use of volunteers to collect data remains successful, but scheduling group forays to occur 

during the optimal breeding period remains challenging. Volunteers provided accurate data 

and allowed good coverage of survey areas in a limited survey period, although the counts for 

some species such as the long-toed salamander may have been less accurate than for the other 

species. The results suggest the mitigation areas within the study area are providing suitable 

conditions for native amphibian breeding. Amphibian usage continues to be high within the 

study area, but a possible shift of species may be occurring with an increase in species that 

require shorter duration hydro periods than those that require long duration or permanent 

inundation. The majority of surveyed wetlands (five out of seven) in the study area were used 

by at least one species for breeding. The wetland with the greatest species diversity in 2018 was 

BRMSA-5, a permanent pond. The study area includes wetlands that provide a range of 

hydrologic conditions that provide suitable habitat for species requiring permanent water 

conditions and those able to utilize temporary waters for breeding. The data suggests that 

temporary wetlands are less successful than wetlands with longer hydroperiods during 

drought years. Larger, deeper temporary wetlands had a greater diversity of species occupying 

them than smaller, shallower wetlands.  

7.0 Recommendations 

Continued monitoring is necessary to determine if changes in the relative use of the wetlands 

for amphibian breeding is occurring. The data collected over the past six years has provided 

general baseline conditions. This year’s survey results have added to the data regarding 

amphibian usage of wetlands within the study area and how the different native species 

respond to unfavorable climatic conditions. Future monitoring will aim to establish if and how 

amphibian use of the site wetlands changes as the mitigation area vegetation becomes more 

established and mature. The survey results appear to provide good results for species that breed 

earlier in the season, but surveys should occur earlier when warmer conditions are expected 

during the breeding season. We would also recommend a survey later in the season (around 

June) to determine where bullfrogs may be breeding within the study area. Preliminary data 

indicates that bullfrogs are present on site but determining the extent of their presence and 

effects on native amphibian species requires further investigation. This survey protocol is 

excellent for determining the presence and general population status of lentic breeding 

amphibians but collecting adequate data to describe these trends for terrestrial amphibian 

species would require additional training and survey time and different methods. Volunteers 

would be very useful for gathering this data, as well.  
 


