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Executive Summary 

The Ecological Monitoring Committee for the Lower Athabasca (EMCLA) has identified 

the need to assess whether it is practical to conduct long-term monitoring of yellow rail 

(Coturnicops noveboracensis) distribution and abundance in the Lower Athabasca Planning 

Region (LAPR) of northeast Alberta, Canada. Yellow rail are classified as a species of special 

concern in Canada, yet little is known about population distribution and trends, as they elude 

most types of avian surveys because they are most active at night. The purpose of this report is 

to provide recommendations for developing a yellow rail monitoring pilot study in the LAPR of 

Alberta. The intent is to implement the pilot study in 2012. 

Existing data on yellow rail distribution and abundance throughout Alberta was 

compiled in a database. Data were received from 60 sources: a total of 226 observations of 

yellow rail were recorded in Alberta, with 57 of those observations recorded in the LAPR. Of 

those observations, the majority (47) occurred around the Fort MacKay/McClelland Lake and 

Cold Lake areas. The existing data indicate that yellow rail detection probability was reasonable 

(pMEAN=0.463, pSE=0.105), but probability of occupancy was relatively low (ΨMEAN=0.102, 

ΨSE=0.030). However, there was substantial variance in yellow rail detection probability among 

different areas, indicating large-scale geographic features might influence yellow rail 

distribution and/or detection. A preliminary precision analysis of existing data from all sites in 

the LAPR where broadcast surveys were conducted indicated that it would take 30 years of 

surveys to have enough data to detect a ±3% per year change in yellow rail occupancy with a 

p<0.05 significance level. However, we strongly caution that results of the precision analysis 

may be inaccurate due to limitations of the data, which were not collected to conduct a 
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precision analysis. A maximum entropy (MAXENT) model was produced to illustrate how the 

relative occurrence of yellow rail could be spatially modelled throughout Alberta and the LAPR. 

Again, this model should be considered preliminary due to limitations of both existing yellow 

rail data and available remote-sensing products to measure habitat.  

Based on preliminary analyses of existing data and monitoring design considerations we 

developed the following recommendations for the 2012 yellow rail monitoring pilot study. 

1. Refine existing survey methods to maximize yellow rail detectability and standardize data 

for occupancy and abundance analyses, by: 

a. Evaluating whether it is feasible to use the ABMI’s systematic grid for sampling yellow 

rail. 

b. Using automated bio-acoustic recording devices to measure yellow rail call phenology. 

c. Integrating existing standardized protocols for human broadcast yellow rail surveys 

with automated bio-acoustic recording in data collection. 

d. Collaborating with the amphibian monitoring program in data collection. 

e. Recording other marsh bird species at survey sites if it does not detract from yellow 

rail surveys. 

f. Conducting some yellow rail surveys at previously surveyed locations in the LAPR to 

determine between year repeatability in detectability and/or occurrence. 

2. Develop spatial yellow rail distribution and abundance models, by: 

a. Acquiring spatial habitat data to support model development. 

b. Measuring the influence of habitat and anthropogenic features on yellow rail 

distribution and abundance. 
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Glossary of Terms 

Abundance – Number of individuals of a species observed using either passive or broadcast 

sampling.  Data has a range from 0 to infinity and should be viewed as a count per unit time 

and space.  Points where species were not observed are recorded. 

Closure – Sites are occupied by the species of interest for the duration of the survey period, 

with no new sites becoming occupied after surveying has begun, and no sites abandoned 

before the cessation of surveying. 

Detection probability (p) – The probability of observing a species at a point given the species 

was there to be detected and did not leave and/or occupy the point between observation 

visits.  

Detection rate – The proportion of observations of a species that occur at the same point when 

revisited multiple times within the same year.  For example, if an observer went to the same 

point four times in the same year and found the species at the point twice the detection rate 

would be 0.5.   

Occupancy model – An empirical model to estimate site occupancy (Ψ) rates when detection 

probabilities (p) are <1.  

Passive sampling – Surveys where species were and were not observed based on observers 

listening for acoustic cues.  Typically such projects were recording all bird species heard.   

Broadcast sampling – Surveys where species calls were broadcast alone or with other species 

calls to elicit a response by the species of interest.  

Point – A location where a survey was done.  Incidental observations are NOT described as 

points.  
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Presence – Locations where the species was observed but for which a sampling protocol was 

not documented and/or employed.  This type of data does NOT record the locations where 

observers may have searched and did not find a species, i.e. no zeros exist for such data. 

Whether species were detected using broadcast or passive listening is typically not known. 

Probability of observation at point= (# points where species observed/ # points visited).  A point 

is a single location where a restricted time and space search was conducted by an observer 

that could have detected the species of interest.  Most points have a single survey but some 

have 2 to 12 surveys per point within a year. 

Probability of observation during survey = (# surveys where species observed/ # surveys 

conducted).  A survey is an independent sampling occasion at a point where the species was 

or was not observed; points might be surveyed multiple times. 

Probability of occupancy (point) – Probability the species of interest was present at a point (Ψ) 

after being corrected for observation error caused by having imperfect detection (i.e. p<1).  

Conceptually, sites where species were never detected have a probability of the species being 

there but it was simply missed because detection probability was low.  

Probability of route occupancy – Probability a species was present at a route (Ψ) after being 

corrected for imperfect detection and the number of survey points in the route.  

Conceptually, sites where species were never detected have a probability of the species being 

there but it was simply missed because detection probability was low.  

Route – A spatial cluster of survey locations along a road where more than one point was 

surveyed; typically surveys on a route were done on the same day by the same observer. 
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Survey – A timed period of sampling where observations of a species are recorded over some 

distance using either broadcast or passive sampling. Incidental observations are NOT 

garnered during surveys. 
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1. Introduction 

The Ecological Monitoring Committee for the Lower Athabasca (EMCLA) has identified 

the need for a pilot study to identify feasible methods for conducting long-term monitoring of 

yellow rail (Coturnicops noveboracensis) distribution and abundance in the Lower Athabasca 

Planning Region (LAPR) of northeast Alberta, Canada. The pilot study will identify optimal 

sampling protocols for the LAPR that aim to maximise yellow rail detection probability and 

ensure data are collected as efficiently as possible. Furthermore, the pilot study will provide 

information to calculate the necessary number of sample sites and duration of monitoring to 

detect a precise and significant trend in yellow rail population distribution and abundance in 

the LAPR over time. Finally, the pilot study will test the feasibility of measuring correlative 

relationships between habitat and anthropogenic footprint and yellow rail distribution and 

abundance at the landscape scale.  

Yellow rail are classified as a species of special concern in Canada, primarily because 

little is known about population size and trend for the species, but localized data indicate the 

species may be declining (COSEWIC 2009). Little is known about yellow rail distribution and 

abundance because of two biological characteristics that make them elusive to typical avian 

survey protocols: (1) they nest in areas that are difficult to access, i.e. wetlands with 

predominantly sedges (Carex spp.) that form thick mats of senescent vegetation (Bookhout and 

Stenzel 1987; Robert and Laporte 1999; Robert et al. 2000; Popper and Stern 2000; Prescott et 

al. 2002); and, (2) they vocalize primarily during the night (Stenzel 1982; Bart et al. 1984; 

Bookhout 1995; Robert and Laporte 1997; Prescott et al. 2002; COSEWIC 2009). Thus, there is 

uncertainty with regards to yellow rail population status, trend in distribution and abundance, 



6 

 

and the influence of anthropogenic activity on the species throughout their range, including the 

LAPR.  

The purpose of this report is to provide recommendations for implementing a pilot 

study that will inform whether to conduct long-term monitoring of yellow rail in the LAPR of 

Alberta. Below, we describe the data, statistics and monitoring design elements used to inform 

recommendations for the pilot study program, followed by specific recommendations for how 

to design the pilot study and the information that it will provide. The intent is to implement the 

pilot study in 2012.  

 

2. Data, Statistical and Design Considerations of the Yellow Rail Monitoring Pilot Study 

2.1. Existing Yellow Rail Data and Known Distribution in Alberta 

Existing data on yellow rail distribution and abundance throughout Alberta was 

compiled in a database (Bayne 2011). Data were received from 60 different sources and 

included incidental sightings (e.g., from the Fisheries and Wildlife Management Information 

System [FWMIS] database), research studies (e.g., Prescott et al. 2002), broadcast surveys 

conducted in the LAPR as part of regulatory requirements (e.g., Jalkotzy and MacKenzie 2008) 

and breeding bird surveys (e.g., the Boreal Avian Monitoring project). A total of 226 

observations of yellow rail were recorded in Alberta, with 57 of those observations recorded in 

the LAPR. Of those observations in the LAPR, the majority (47) occurred around the Fort 

MacKay/McClelland Lake and Cold Lake areas (Fig. 1). Previous yellow rail sampling efforts in 

the LAPR were likely biased to areas where yellow rail surveys were required as part of 
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regulatory requirements for oil sands developments (i.e., Fort MacKay/McClelland Lake), and in 

areas   
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Figure 1. Location of yellow rail detections (orange points) and ABMI sampling sites (light-blue 

rectangles) within the Lower Athabasca region of Alberta, Canada. Yellow rail detections across 

Alberta were compiled from approximately sixty data sources.   
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with larger human populations (i.e., Cold Lake).  

2.2. Precision Analysis to Determine Sample Size and Time-Period Needed to Precisely 

Estimate Yellow Rail Population Trend 

Existing data from yellow rail broadcast surveys conducted in Alberta (Bayne 2011) were 

used to estimate the precision of yellow rail population trend estimates over time under 

different sampling scenarios. However, these data were not ideal for such analysis, as no sites 

were sampled using broadcast surveys across multiple years (i.e. annual replication). Therefore, 

site and year were confounded in the analysis and there was no way to estimate variation in 

detection rate between sites or between years. Furthermore, there was large variation in 

probability of observation among the projects. For example, one project had a probability of 

observation of yellow rails at survey points of 44.4%, whereas another had a probability of 

observation of 5.9%. As such, this precision analysis used alternative sets of parameter 

estimates that apportioned three plausible scenarios for allocating of the observed variation to 

year versus location. We caution that this analysis has serious limitations and thus used only for 

broad guidance and to illustrate the need for the pilot study. 

There was substantially more variance in detection rate among project-areas than 

among years. Based on six years and >30 sites sampled, variance in the yearly mean point 

detection rate was 0.001512, on a mean detection rate of 0.04626 (i.e. 4.626% per visit). The 

expected variance from binomial measurement error was 0.0004257 (from simulation using the 

mean and observed sample sizes each year). Thus, the variance due purely to year was 

0.001085, which converts to a variance of 0.5578 on the logit scale using the delta method. 

Based on seven project areas with >30 sites sampled, variance in detection rate among areas 
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was 0.002942, on a mean detection rate of 0.03966. The expected variance from binomial 

measurement error was 0.000386, thus project-area variance was 0.002556, which is a variance 

of 1.7616 on the logit scale.  

Data were simulated using the above parameters with three different scenarios: (1) 

annual variability + measurement error only (i.e., the observed variance beyond measurement 

error was all attributed to annual variability, with no project-area variance), (2) project-area 

variability + measurement error only (i.e., observed variability was all attributed to project area 

differences, with no annual variability), and; (3) annual and project-area variability + 

measurement error. Scenario three simply used half the variance for both the annual and 

project-area components, because the existing data did not allow the relative contributions of 

each component to be separated. 

Data were simulated by first modeling occupancy using a binomial distribution based on 

mean detection rate and the annual and/or project-area variance components (applied on the 

logit scale). Then binomial measurement error based on the mean probability of detection 

given occupancy was applied to the occupied sites with the specified number of visits. We did 

not estimate precision assuming return visits to the same sites in different years (i.e., sites and 

project-areas were randomly chosen each year) because we had no information on the year-to-

year consistency of site variability or project-area variability.  

We estimated precision of monitoring 32, 64 or 256 sites per year with one or four visits 

per site per year and for durations of 10, 20 and 30 years. When project-area variation was 

included, the sites were selected from one, four or eight distinct project-areas per year. The 

true trend of the species was fixed at 0%/year, because true trend typically has a minor effect 
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on trend precision, particularly when there is high variability as is the case with yellow rails. We 

generated the expected standard error (SE) of the trend estimate for each simulated 

monitoring design from 200 iterations of a Monte Carlo procedure. With high variability in the 

data there was high uncertainty in the estimated SE with 200 iterations, so minor differences in 

results should not be given excessive attention. 

Expected SE’s of the trends were relatively large (Fig. 2). Doubling the duration of 

monitoring reduced the SE of the trend estimate by about 65% in each scenario. The often 

accepted monitoring criterion of detecting a ±3% per year change in trend with statistical 

significance (i.e., p<0.05) would not be attained until about 30 years of monitoring. However, 

we once again caution that this result is based on less-than-ideal data for precision analysis.  

Sampling only one area per year greatly increases the SE’s compared to sampling four or 

more areas per year with the same total number of sites. Therefore, a priority of the monitoring 

program should be trying to determine which landscape features, e.g., latitude, drainage, 

habitat, etc., influence probability of detection and occupancy to more effectively sample 

where yellow rail are expected to occur in the future, increasing power to detect a change in 

population numbers. The monitoring program would then sample sites representative of these 

different characteristics each year.  

As the number of sites surveyed per year increased, the expected SE reached its 

asymptote at a value determined by annual variability (Fig. 3). After 10 years of monitoring, this 

happened at about 200 surveys/year. With fewer sites, the additional components from area-

to-area variation and binomial sampling error make a significant contribution. After 30 years,  
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Figure 2. Expected standard error (SE) of trend estimates (%/year) after different durations of 

monitoring, under three assumed allocations of observed variance (all to year [red lines], all to 

areas [blue lines], or half to each [green lines]), and with one or four areas sampled per year. 

Results are based on sampling 64 sites per year with one visit to each (which is 16 sites per area 

per year in the scenario with four areas surveyed per year). Lines are smooth curves fit to the 

estimated values. Dashed line is precision needed to declare a ±3%/yr change “statistically 

significant” at p<0.05. 
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Figure 3. Expected standard error (SE) of trend estimates (%/year) after 10 (red lines) or 30 

(blue lines) years of sampling, with different numbers of sites sampled per year and visits per 

site. The x-axis shows the total number of surveys per year. Dashed line is precision needed to 

declare a ±3%/year change in trend at p<0.05. Results are based on the scenario with variance 

allocated to both year and site, and the sampling allocated across eight areas each year. 

  

0
5

1
0

1
5

2
0

Sites x visits (/yr)

E
x

p
e

c
te

d
 S

E
 o

f 
tr

e
n

d
 (

%
/y

r)

32 64 128 256 1024

1 Visit/yr, 10 yr

4 Visits/yr, 10 yr

1 Visit/yr, 30 yr

1 Visit/yr, 10 yr



14 

 

there is relatively little effect of number of sites. For a given total number of surveys per year, 

there is a slightly higher SE expected if multiple visits are made to a site (versus visiting more 

sites once each). However, this effect is small, and equivalent to less than one additional year of 

monitoring duration.  

In sum, the preliminary precision analysis suggests that a significant number of years of 

monitoring (~30 years) are necessary to detect a change in yellow rail distribution and/or 

abundance in the LAPR. While we caution that these results are likely inaccurate due to 

inadequate data, the results nevertheless suggest a significant investment in monitoring will be 

necessary to determine yellow rail population trends, yet there will remain a high risk of failing 

to detect a change in yellow rail population status in the short-term (<30 years). Yellow rail 

populations could decline substantially over a thirty year period but not be detected with 

statistical significance. Thus, if human activities influence yellow rail populations, such 

influences may go undetected. If measuring the influence of human activity on yellow rail is a 

priority, the EMCLA may wish to consider other measures of yellow rail responses to human 

activity that provide more immediate indications of yellow rail population performance, such as 

those related to reproduction (e.g., nest clutch size) and or survival (e.g., recruitment of young 

to adulthood). 

2.3. Influence of Detection Probability on Yellow Rail Distribution and Abundance Estimates 

A key element in designing monitoring programs for elusive or rare species is 

maximizing detection probability, i.e., the probability that the surveyor detects the target 

species (p) given the species was there to be observed, to minimize the number of false 

absences in the data (Thompson 2004; MacKenzie et al. 2005a). Detection probability can be 
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calculated in an occupancy modelling framework to test what factors might increase or 

decrease detection probability (MacKenzie et al. 2002), which influences site occupancy 

estimates (Ψ). The Bazin and Baldwin (2007) yellow rail survey protocol provides data that can 

be used to estimate species detection probability by following the ‘time of detection’ method 

(Alldredge 2004), where detection is recorded at one minute intervals during the survey. 

However, this approach undoubtedly violates the assumption of occupancy modelling that 

detections are independent (MacKenzie et al. 2002). There are alternative design approaches to 

ensure surveys are independent for occupancy analysis (MacKenzie et al. 2005b), such as 

conducting surveys further apart in time or space. For yellow rails, this might require surveys 

separated by at least 10 days and/or 400 m apart (Bazin and Baldwin 2007) while using a 

wetland as the sampling unit (i.e., sites within it would be identified with random effects). 

However, these surveys must also meet the closure assumption that sites are “closed” to 

species emigration and immigration between visits and in space (MacKenzie et al. 2002; 

MacKenzie et al. 2003), which would not likely be true within a wetland while birds are either 

staging or dispersing. However, it may be supported during the breeding season, when rails 

typically call.  

The existing data from formal surveys indicate that detection probability for yellow rail 

was good (pMEAN=0.463, pSE=0.105) but the probability of site occupancy was relatively low 

(ΨMEAN=0.102, ΨSE=0.030). However, the existing data are not sufficient to test the assumption 

of closure between sampling periods (Bayne 2011), although closure may be likely, as most 

surveys were conducted during the breeding season. Data from a pilot study are needed to test 
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which factors influence detection probability, so that survey protocols can be optimized to 

maximize detectability.  

2.4. Influence of Habitat and Anthropogenic Footprint on Yellow Rail Distribution and 

Abundance 

Identifying habitat and anthropogenic landscape features that influence yellow rail 

distribution and abundance is an objective of the yellow rail monitoring program. Past research 

on yellow rail suggests they prefer specific wetland characteristics (i.e., <0.3 m water depth and 

abundant senescent vegetation; Bookhout and Stenzel 1987; Robert and Laporte 1999; Robert 

et al. 2000; Popper and Stern 2000; Prescott et al. 2002), but yellow rail habitat selection has 

not been investigated in the LAPR. Increasing energy development in the LAPR is likely to 

threaten yellow rail habitat both directly, through habitat removal, and indirectly, via changes 

to hydrological regimes and other habitat features adjacent to industrial sites (COSEWIC 2009). 

However, determining the magnitude of these effects on yellow rail populations will require 

further research. Therefore, in addition to garnering high-quality data on yellow rail distribution 

and abundance, there is a need for high quality data on habitat and anthropogenic features at 

the landscape scale to test which factors influence yellow rail and the strength of those 

influences. 

Spatial landscape-scale habitat and anthropogenic footprint data can be provided by 

remotely-sensed datasets (Kerr and Ostrovsky 2003; Turner et al. 2003). For example, the 

Alberta Biodiversity Monitoring Institute (ABMI) is developing a province-wide land cover 

dataset based on the Alberta Ground Cover Characterization (AGCC; Sánchez-Azofeifa et al. 

2003), which was derived from satellite data (G. Castilla, University of Calgary, pers. comm.). 
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The ABMI land cover data may be useful for measuring vegetation cover and anthropogenic 

footprint at and around locations of yellow rail occurrence. There also exists a wetland 

classification map for Alberta derived from air photo imagery (Alberta Peat Management Task 

Force 1996; Halsey et al. 2004) that categorizes wetlands into one of fifteen wetland types 

across the majority of Alberta (with the exception of the prairie region). Ducks Unlimited (DU) 

Canada has also created a spatial wetland inventory dataset within much of the extent of the 

LAPR. This dataset classifies wetlands into one of nineteen types and includes information on 

soil moisture regimes that might indicate water depth of the wetland, and vegetation 

characteristics that might indicate the presence of dense senescent vegetation in the wetland.  

Spatial landscape-scale habitat and anthropogenic footprint datasets can be used to test 

which factors influence yellow rail distribution and abundance across the landscape and 

ultimately spatially model yellow rail distribution and abundance in the LAPR. Relationships 

between habitat and yellow rail distribution and abundance can be tested using, for example, 

occupancy modeling (MacKenzie et al. 2002), resource selection functions (Boyce and 

McDonald 1999; Manly et al. 2002), or the maximum entropy method (MAXENT; Phillips et al. 

2006). Accurate, high-quality spatial habitat and anthropogenic footprint datasets will 

contribute to better spatial models of yellow rail distribution and abundance.  

We used the existing data to examine what habitat factors were positively correlated 

with yellow rail detections compared to sites where they were not detected in Alberta. The 

presence of water (i.e., lakes and large rivers, as defined by the ABMI land cover dataset) within 

500 m of yellow rail detections did not appear to provide a useful indicator of yellow rail 

occurrence (Bayne 2011). Preliminary analysis of the types of wetland habitats (Peatland 



18 

 

Inventory of Alberta, Alberta Peat Management Task Force 1996) used by yellow rail suggest 

yellow rail occur in fens dominated by non-treed vegetation (e.g., shrubs sedges, graminoids, 

herbs, etc.; Bayne 2011). However, this analysis did not account for survey effort, and many 

surveys in the LAPR targeted fens (Jalkotzy and Collard 2007; Hoffarth and MacKenzie 2007; 

Jalkotzy and MacKenzie 2008), potentially biasing results.  

A preliminary MAXENT model was completed for yellow rail across Alberta (Fig. 4). This 

model provides an estimate of the relative probability of yellow rail occurrence at a location, 

based on habitat characteristics of the point (e.g., terrain ruggedness, elevation, vegetation 

cover, wetland type, area of water). Model fit was excellent (Fig. 5, Area Under the Receiver 

Operating Curve [AUC]=0.956; equal training sensitivity and specificity: logistic threshold=0.284, 

omission rate=0.113, fractional predicted area=0.113). However, the model compared habitat 

where yellow rail were detected to habitat at many sites where yellow rail were never surveyed 

for (i.e., sites sampled for all rare species considered in the rare animal program, including 

amphibians and owls), and thus may oversimplify the importance of some habitat features in 

predicting site use by yellow rail. While MAXENT models are of value in understanding large-

scale species distributions, understanding responses of species to local scale habitat features is 

oversimplified (Phillips et al. 2006). Furthermore, model accuracy should ideally be determined 

based on its ability to predict species occurrence using an independently-collected dataset. 

Therefore, the yellow rail MAXENT model could and should be improved by using more detailed 

and accurate information on habitat that is thought to influence yellow rail occurrence and 

models that consider only locations where yellow rail were actively surveyed. This will be part 

of the post-pilot study modelling effort.   
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Figure 4. Predicted geographic distribution of yellow rail in the Lower Athabasca Planning 

Region of Alberta calculated using a maximum entropy (MAXENT) model using historical yellow 

rail occurrence records and climatic, terrain and land cover variables. Red indicates low relative 

probability of occurrence and green indicates high relative probability of occurrence.  
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Figure 5. Extrinsic receiver operating characteristic (ROC) curve for MAXENT model of 

occurrence records of yellow rail in Alberta, Canada. Models were produced using climatic, 

terrain and land cover variables. Sensitivity equals the proportion of test localities correctly 

predicted present (1–extrinsic omission rate). The quantity (1–specificity) equals the proportion 

of locations surveyed for rare animals predicted to have suitable conditions for yellow rail. Area 

Under the Receiver Operating Curve [AUC]=0.956.  
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3. Recommendations for the Northeast Alberta Yellow Rail Monitoring Pilot Study 

3.1. Refine Existing Survey Methods to Maximize Yellow Rail Detectability and Standardize 

Measures of Occupancy  

We recommend that the pilot study should adapt existing yellow rail survey methods to 

maximize yellow rail detectability at sites and collect data in a standardized way. This will 

ensure statistically rigorous data are available for spatial models and trend analysis of yellow 

rail occupancy and abundance. Below we outline specific sub-recommendations to implement 

in the pilot study. In addition, Table 1 summarizes the sample size and number of yellow rail 

locations needed to address each sub-recommendation.  

3.1.a. Evaluate whether it is feasible to use the ABMI’s systematic grid for sampling yellow 

rail. 

We recommend an assessment of whether yellow rail monitoring could be incorporated 

into ABMI sampling after the pilot study is complete. There are 235 ABMI sites within the LAPR, 

which may provide adequate sample size to detect trends in yellow rail distribution and 

abundance. Precision analysis indicated that sampling 200 surveys/year might provide stable 

SE’s of yellow rail population trend estimates after 10 years of monitoring.  

There may be several advantages to collaborating with ABMI in the long-term 

monitoring program, including:  

1. The ABMI sampling grid is designed to provide unbiased sampling sites (e.g., it is not 

stratified by accessibility or region), which helps produce unbiased data for 

occurrence and abundance trend estimates. 
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Table 1. Summary of minimum sample size and location of survey points needed to meet the recommendations of the pilot study.  

Recommendation Objective Minimum number 

of survey sites 

Location or sites 

3.1.a. Evaluate feasibility of 

using ABMI grid to sample 

yellow rail 

Integrate yellow rail surveys into 

ABMI protocol.  

As many as 

feasible. 

ABMI locations; otherwise compare ABMI sites to yellow rail 

spatial distribution model. / Measure wetland size, depth 

and zone of vegetation at all pilot study sites. 

3.1.b. Use audio recorders to 

detect yellow rail. 

Determine call phenology of yellow 

rails. 

20 Random sub-set of all sites surveyed. Recorders should be 

left at sites from early-May to late-July and set to record at 

a 10-minute interval each hour between 10:00PM to 

6:59AM and every other hour between 7:00AM to 9:59PM. 

3.1.b. Use audio recorders to 

detect yellow rail./3.1.c. 

Adopt existing human call-

playback survey protocols.  

Test whether recorders provide 

different results of yellow rail 

detectability and occurrence than 

human call-playback surveys. 

20 All automated recorder sites. Conduct call-playback human 

surveys at same time as automated recorder survey at 

randomly selected times of night and year. 

3.1.b. Use audio recorders to 

detect yellow rail. 

Conduct field validation of the 

distance that recorders can detect 

yellow rail 

20 All automated recorder sites. 

3.1.d. Collaborate with the 

amphibian monitoring 

program in data collection. 

Maximize efficiency of data collection. All sites. All sites. 

3.1.e. Record other marsh 

bird species at survey sites. 

Test effects of other species on yellow 

rail detectability and occurrence, 

whether other relatively easy-to-

detect species indicate yellow rail 

habitat and increase data on wetland 

species biodiversity in the LAPR. 

All sites. All sites. 

3.1.f. Re-survey previously 

surveyed sites in the LAPR 

Assess the influence of geographical 

and annual variation in yellow rail 

distribution and/or abundance on 

precision of population trend 

estimates. 

30; 10 at Golder 

Imperial Oil, 10 at 

a medium 

probability of 

observation (10-

40%) area, and 10 

at Golder Cenovus, 

if feasible. 

Locations of previous yellow rail call-playback surveys in the 

LAPR. 
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2. Costs of the yellow rail program could potentially be minimized by incorporating it 

into ABMI protocols. 

3. The ABMI has developed a protocol for identifying wetlands using remote sensing 

data at sites. They use satellite imagery to identify all wetlands within 10 km of sites, 

providing an existing database of wetlands that could be sampled. 

However, we also caution that there may be disadvantages to sampling the ABMI grid. ABMI 

has a wetland selection protocol that may induce negative bias in parameter estimates for 

yellow rail. Specifically, they only sample wetlands that are considered “permanent”, have > 

1 ha of open water, are greater than 0.5 m deep in July and have a well-developed zone of 

wetland vegetation. These characteristics do not appear to be favoured by yellow rail, and 

therefore may reduce the probability of detecting the species. Furthermore, analyses of existing 

data provide some evidence that there are important landscape characteristics influencing 

yellow rail distribution. These characteristics may be missed or under-represented by the ABMI 

grid resulting in poor distribution and abundance estimates for yellow rail. However, these 

potential biases need to be explored in the pilot study by using the yellow rail spatial 

distribution model to determine whether ABMI sites adequately sample sites with yellow rail 

habitat.  

We recommend an initial assessment of how many ABMI sites appear to have suitable 

habitat for yellow rail, as predicted by species distribution models (e.g., Fig. 4). Furthermore, 

we recommend that if possible, some data be collected to test whether the ABMI wetland 

sampling protocol is biased against the size, depth and vegetation zone characteristics that are 

favoured by yellow rail. In particular, the ABMI’s wetland depth requirements (>0.5 m deep) 
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may be unfavourable habitat for yellow rail, which appear to prefer ankle deep water 

(Bookhout 1995; Popper and Stern 2000; Robert et al. 2000; Wilson 2005). We recommend that 

at each wetland where yellow rail are surveyed, the following wetland characteristics are 

measured (following ABMI protocols): (1) wetland size, (2) wetland depth; and, (3) whether the 

wetland has a well-developed zone of vegetation. The purpose of sampling these wetland 

characteristics is to test whether wetlands sampled by ABMI might provide biased estimates of 

yellow rail occurrence and/or abundance. If bias exists, integrating the yellow rail sampling 

protocol into the ABMI program may not be efficient. If the bias is limited or can be modelled 

accurately, the existing ABMI wetland sampling protocol could potentially be used to sample 

yellow rail for a substantial reduction in the cost of monitoring the species. 

3.1.b. Use automated bio-acoustic recording devices to detect yellow rail. 

We recommend that automated bio-acoustic recording devices (reviewed by Blumstein 

et al. 2011) be used at all or at a sub-set of survey sites to measure yellow rail call phenology 

and to optimize them for long-term use for yellow rail monitoring in the LAPR. Deployment of 

bio-acoustic recording devices would be an efficient means to measure both diurnal and 

seasonal call phenology of yellow rail and they can be safely deployed during the day to record 

calls during the night. Existing yellow rail data that we collected in Alberta provides some 

evidence that surveys should be done between 10:00PM to 4:59AM. This is consistent with the 

existing yellow rail survey protocol recommendations (Bazin and Baldwin 2007). However, time-

of-day was confounded with type of survey (broadcast versus passive listening) and therefore it 

was difficult to determine from existing data whether time-of-day and/or type of survey was 

contributing to increased yellow rail detection at night (Bayne 2011). Furthermore, the majority 
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of detections between 1:00 AM and 1:59 AM occurred at one site (Bayne 2011). Information 

from existing data on time-of-year when surveys should be done was also inconclusive, as there 

were few data in general, and the data from broadcast surveys tended to be done in June and 

July whereas passive surveys were done in May, once again confounding survey type with time-

of-survey (Bayne 2011). Further testing of when (i.e., time-of-year and hour-of-day) to conduct 

surveys should be done using automated bio-acoustic recorders. These devices could be left at 

sites from early-May to late-July and set to record at a 10-minute interval each hour between 

10:00PM to 6:59AM and every other hour between 7:00AM to 9:59PM. Current costs for these 

devices are approximately $1,000 per unit, including costs of software, memory cards, batteries 

(http://www.wildlifeacoustics.com), and material for placing the recorders (e.g. stakes). These 

recorders can be used in tandem with the amphibian monitoring program (see below) to 

measure phenology of amphibian and yellow rail calling at the same sites, and could also be 

used for the owl monitoring program during the winter. Data from recorders could be used in 

an occupancy modelling framework (MacKenzie et al. 2002) to identify the time-of-day and 

time-of-year that yellow rail vocalize most.  

Automated bio-acoustic call recorders may provide a relatively safe and standardized 

alternative to human call-playback surveys for detecting yellow rail. However, estimates of 

yellow rail occurrence and abundance may differ between the two methods. For example, 

automated call recorders allow observers to process data in a controlled environment (i.e., in a 

lab listening to headphones or using computer software) compared to field observations where, 

for example, weather conditions can influence ability to detect bird calls. Furthermore, the use 

of broadcast sampling by human observers may increase yellow rail detection probability 
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compared to passive call-recorders, confounding observer (human vs. recorder) with survey 

type (passive vs. broadcast). Therefore, yellow rail occurrence/abundance estimates from 

recorders and human observers need to be compared at a sub-set of sites to test and compare 

the influence of observer and survey type on yellow rail detection probability, and to calibrate 

results from each type of survey.  

We also recommend field validation of the distance that recorders and human 

observers can detect yellow rail. This requires broadcasting recorded yellow rail calls at an 

appropriate decibel level at varying distances from recorders and humans to determine 

maximum detection radius under different conditions. This data can be used to calculate 

relative density of yellow rail at a point by dividing the total number of individuals detected by 

the maximum detection area. 

We recommend that at least one human broadcast survey is conducted at the same 

location and at the same time as when bio-acoustic recorders are in operation (i.e., the 10 

minute period of the hour that the recorders are switched on). Detection rates of human 

observers can therefore be compared to detection rates by bio-acoustic recorders without the 

confounding effect of the broadcast survey (i.e., both methods will be subject to a broadcast 

survey). Furthermore, the effects of call broadcast on detection rate by bio-acoustic recorders 

can be tested by comparing recorders where call-playback surveys were conducted to recorders 

where they were not done. We recommend that these paired surveys are done at a minimum 

of 20 sites. This will allow us to test whether recorders provide different results than human 

surveys, and whether broadcast sampling influences detection by bio-acoustic recorders.  
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3.1.c. Adopt existing standardized protocols for human call-playback yellow rail surveys. 

We recommend that the existing standardized yellow rail survey protocol for prairie and 

northern regions of Canada (i.e., Bazin and Baldwin 2007) be adopted for all human-conducted 

surveys. The Bazin and Baldwin (2007) protocol recommends nocturnal surveys during June. 

These protocols can be tested and optimized for the LAPR using bio-acoustic call recorders (see 

above).  

3.1.d. Collaborate with the amphibian monitoring program in data collection. 

We recommend collaborating with the amphibian monitoring pilot study by surveying 

for yellow rail and amphibians at the same sites. Because yellow rail and amphibians both use 

wetlands, conducting surveys for both at the same sites would be logistically more efficient. 

Evaluation of the feasibility of collecting data on both species at proximate sites in a long-term 

monitoring program should be conducted after the pilot study.  

3.1.e. Record other marsh bird species at survey sites if it does not detract from yellow rail 

surveys. 

Finally, like Bazin and Baldwin (2007) we recommend recording other marsh bird species 

during yellow rail surveys, as long as it doesn’t detract from gathering information on yellow 

rail. If surveyors are properly trained, recording additional species would not increase the costs 

or detract from the yellow rail surveys. Data on other marsh bird species may provide 

information for measuring trends in populations of other marsh bird species and/or 

anthropogenic effects on marsh bird communities in general. Furthermore, it provides 

additional data to test whether other marsh bird species might influence yellow rail distribution 

and abundance (e.g., Richmond et al. 2010) or if other perhaps easier to detect species provide 
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useful indicators of yellow rail habitat. Finally, this approach contributes to the ABMI’s broader 

focus on monitoring biodiversity in general and could provide more information on biodiversity 

trends in wetland habitats in northeast Alberta.  

3.1.f. Conduct some yellow rail surveys at previously surveyed locations in the LAPR. 

We recommend that a minimum of 30 sites previously surveyed for yellow rail in the 

LAPR are re-surveyed as part of the pilot study. These sites should be re-surveyed to test for the 

effects of geographical and annual variability on yellow rail detectability, as it appears they play 

an important role based on preliminary analysis (see above). If possible, a minimum of 10 sites 

should be re-surveyed in the Fort MacKay/McClelland Lake area (i.e., the Golder Imperial Oil 

project area, which had a higher [>40%] yellow rail probability of observation), 10 sites should 

be surveyed in an area with moderate yellow rail probability of observation (10-40%) and 10 

sites should be surveyed in an area with low probability of observation (<10%), for example, the 

Cenovus project area previously surveyed by Golder, which had a 5.9% detection rate. 

Detection rate recorded during the pilot study can be compared to detection rate from the 

surveys done in previous years to more accurately assess the influence of inter-annual variation 

in yellow rail distribution and/or abundance on precision of population trend estimates.  

3.2. Develop Spatial Yellow Rail Distribution and Abundance Models 

Spatial models of species distribution and/or abundance are useful tools to indicate 

species “hot-spots” (i.e., areas where human activity could have a disproportionately large 

impact on a species’ population), species preferred habitats, and areas where survey efforts 

should be concentrated (i.e., survey stratification). Below we provide two recommendations 
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that will contribute to improved development of spatial yellow rail distribution and abundance 

models in the LAPR.  

3.2.a. Acquire spatial habitat data to support development of spatial yellow rail distribution 

and abundance models. 

We recommend acquisition of spatial habitat data to support development of spatial 

yellow rail distribution and abundance models. Detailed and accurate spatial habitat 

information is needed to produce models that accurately predict species distribution and 

abundance across the landscape. The preliminary MAXENT model (Fig. 4) provides an example 

of the type of spatial distribution modelling that can be done for a species, but the quality of 

the model is dependent on the accuracy and precision of the spatial habitat data used to 

produce it. Therefore, the yellow rail monitoring project should invest resources to obtain 

existing spatial habitat datasets (e.g., the Ducks Unlimited wetland classification data) or 

develop new habitat data sets, testing how well they predict yellow rail distribution and 

abundance, and supporting initiatives to develop new spatial datasets that might be useful for 

modeling yellow rail distribution and abundance. The effectiveness of existing and available 

remote sensing datasets at modeling or predicting habitat for yellow rail needs to be evaluated 

regularly. In addition, the accuracy of spatial habitat datasets should to be validated in the field 

if possible, for example, by comparing remote sensing based wetland classifications to actual 

wetland types encountered at yellow rail survey sites. 
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3.2.b. Identify habitat and anthropogenic features that influence yellow rail distribution and 

abundance. 

Identifying habitat and anthropogenic factors that influence yellow rail distribution and 

abundance is necessary for creating useful spatially-explicit models of yellow rail occurrence. A 

preliminary analysis of habitat features that influence yellow rail distribution has been 

completed (e.g., Fig. 4). However, we recommend calculating a more refined statistical model 

to test hypotheses on what habitat features influence yellow rail. For example, analysis of 

existing data suggests that yellow rail may use certain wetland types (i.e., fens) more than 

others. The pilot program should ensure it collects data on these factors at sites surveyed for 

yellow rail. We recommend sampling a minimum of five sites for each factor that will be tested 

in a statistical model (with a minimum of three points per site). For example, if wetland type is 

considered important (i.e., fen, bog, swamp and marsh), we recommend sampling five sites of 

each wetland type, for a total of twenty sites. We recommend field-based measures of habitat 

be related to large-scale spatial datasets if predicting species distribution and/or abundance 

across the LAPR is an objective, e.g., wetland class. We caution that field-based measures of 

habitat that are not currently related to large-scale habitat datasets may be effective at 

predicting yellow rail distribution and/or abundance, but they will be limited to localized spatial 

application. The habitat and anthropogenic factors to be measured should be identified as part 

of the pre-planning for the pilot study fieldwork in 2012. 

Ultimately yellow rail distribution models based on habitat and anthropogenic features 

should be refined until the model can accurately predict yellow rail distribution and/or 

abundance. An appropriate model validation procedure to test model accuracy should be 
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identified based on the model being applied, but we recommend that the models are validated 

using independent data.  

4. Summary 

We recommend that in early 2012 a pilot study work plan is developed to help achieve 

the objectives:  

1. Optimize yellow rail survey methods, and  

2. Develop spatial models of yellow rail distribution and/or abundance.  

Meeting these objectives will provide the data needed to assess whether yellow rail monitoring 

can provide accurate and precise assessments of yellow rail population trends and yellow rail 

distribution and abundance in the LAPR.  
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