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Introduction
Point count surveys are used in studies of bird-habitat relationships, population estimates, and avian monitoring.  There is concern that observers could have a low probability of detecting an individual during these counts which can influence the precision of abundance estimates (Thompson 2002).  It has been suggested that point counts might yield more reliable estimates if they target a few species rather than all species present (Brewster 2006).  Focusing on target species could allow observers to avoid missing detections due to distraction or being overwhelmed by birds that are singing or active. 
Our objective was to compare targeted and non-targeted point count methods for assessing the population size of birds in a local deciduous forest.  We estimated the population size of each species and used it as a reflection of the detectability associated with each method.  Our null hypothesis was that there would be no difference between the detectability for the two methods, hence the population sizes would not be significantly different.  Our research hypothesis was that detectability would be different for the targeted count approach and therefore the population estimates will be significantly different. 

Methods

Our study sites were Quay Woods and Umstead State Park, NC.  Quay Woods is an 87 acre (352,076 m2) forest between Centennial Campus Middle School and Lake Raleigh (see study site 8.1 from Quay, 1939).  These two sites are of comparable mixed deciduous composition.

We conducted ten 50-meter fixed radius point counts at each site.  Points at Quay Woods were approximately 200 m apart, covered approximately ¼ of the total area of Quay Woods (78539.82 m2), and were systematically distributed.  Points at Umstead State Park were located more than 200 m apart along the Sycamore Trail.  We sampled Quay Woods on March 3, 2007 and Umstead State Park on March 6, 2007.  At each point, the observers paired randomly and performed simultaneous, 5 min independent double observer counts using either a targeted or non-targeted method.  Observers using the non-targeted method recorded all species seen or heard while those using the targeted method only recorded Yellow-rumped Warbler (Dendroica coronata), Red-bellied Woodpecker (Melanerpes carolinus), Carolina Chickadee (Parus carolinensis), and the Carolina Wren (Thryothorus ludovicianus) detections.  For each method, we estimated abundance at each point using Chapman’s modification equation:
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 EMBED Equation.3  [image: image2.wmf]
where, N = the population estimate in the plot, n1 = the number of individuals counted by observer 1, n2 = the number of individuals counted by observer 2, and m3 = the number of individuals counted by both observers.  

We used a two-tailed t-test to compare abundance estimates from the two sampling methods.  It compared the means of abundance estimates for each of the target species from all 20 points.  The 10 points from Quay Woods alone would have made a small sample size so we included data from the point counts at Umstead State Park too.  

We used data from the ten points at Quay Woods to estimate the abundance of each of the target species there.  We estimated the target species’ population sizes in Quay Woods by summing the estimates from the ten plots and multiplying the total by the proportion of the site that we sampled.  The total area of Quay Woods is 352,076.5 m2.  Dividing that number by the 78,539.82 m2 surveyed gives the number 4.48291, meaning we surveyed approximately ¼ of the total site area. We also summed the variances from each point to get the variance for our estimate.  Variance was calculated using the equation:
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Results

Abundance estimates for Carolina Chickadee, Carolina Wren, Red-bellied Woodpecker, and Yellow-rumped Warbler in Quay Woods from the targeted and non-targeted sampling methods were different, and the targeted method only provided a higher estimate for Carolina Wrens (Figure 1).  We estimated Carolina Chickadee abundance in Quay Woods to be 26.9 individuals (95% CI = 22.67 - 31.13) using the target method and 31.38 (95% CI = 27.15 – 35.64) using the non-target method. Carolina Wrens were estimated at 35.86 (95% CI = 33.12 – 38.62) using the target method and 31.38 (95% CI = 27.46 – 35.3) using non-target.  Red-bellied Woodpeckers were estimated at 26.9 (95% CI = 23.51 – 30.29) using the target method and 31.38 (95% CI = 27.99 – 34.77) using non-target.  Yellow-rumped Warblers were estimated at 13.45 (95% CI = 13.45 – 13.45) using the target method and 22.41 (95% CI = 15.63 – 29.19) using non-target.  
Abundance estimates from the target method were only larger for the Carolina Wren but the difference was not significant (t = 0.38, P = 0.71, Figure 2).  Estimates of Carolina Chickadee (t = -0.54, P = 0.60), Red-bellied Woodpecker (t = -0.19, P = 0.85), and Yellow-rumped Warbler (t = -0.27, P = 0.79) abundance did not differ significantly either.
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Figure 1.  Abundance estimates of four songbird species in Quay Woods during March 2007.  Error bars represent the standard error of our estimates.
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Figure 2.  Average estimated abundance using the target and non-target point count method.  Error bars represent standard error.    
Discussion

Our abundance estimates for Quay Woods differed depending on the sampling method we used.  However we did not find a significant difference between abundance estimates from the target and non-target point count methods.
There are several problems with our data.  The two most striking problems were small sample size and observer inexperience.  We only sampled 20 points.  This is not a large number of points, so the data is not necessarily representative of point counts in general.  This issue could be remedied in future studies with more spatial repetition if, like Quay Woods, the study area does not permit many points.  Related to this problem, we had a large number of points where we did not detect any birds (CACH, 13 points; CARW, 11 points; RBWO, 12 points; MYWA, 16 points; any species, 8 points).  We included these points in our analysis but they weaken our data set because without any detections, it is not possible to compare detection methods.  Future comparisons of the targeted and non-targeted method should strive to obtain a large number of points where several birds are detected using either of the methods.  This may be alleviated by increasing sample size or by performing counts slightly later in the winter or at warmer times of the day, when birds are more active.  During the very early portions of our point counts, we observed fewer birds than at later times.  
The other major problem related to the inexperience of the observers.  The observers did not have much experience with bird identification or with point counts, and felt biased towards the target species as they knew which species were targets when learning many of the birds.  Future studies should use observers well rounded in their identification skills and preferably with some experience performing point counts.  Tied in to observer inexperience is the fact that different observers consistently had different estimates of distance, affecting which birds were perceived to be within the 50 m radius and thus included in the count.
  The overall impression was that there were neither enough points nor enough birds counted total to ascertain if there is truly a difference between the target and non-target methods.  Other factors affecting counts included background noise, which was distinctly louder at points near the edges of the study plots and in areas where particularly vocal species of waterfowl drowned out the sounds of forest birds.  Also, certain species such as the Eastern Tufted Titmouse (Baeolophus bicolor) and the Carolina Chickadee were often difficult to separate from each other for the less experienced observers.  Most of the concerns presented here could be remedied with modifications to study design.  Our results suggest that targeted point count methods would be better tested by experienced observers in a situation where lots of birds are singing and active, and distracted or overwhelmed observers are less of an issue for winter bird surveys than are the availability of birds for detection.  
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