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Summary



We carried out statistical power analyses to assess the ability of PRBO to detect impacts of the mouse eradication on Southeast Farallon Island on other species that are also part of the ecological community on the island.  Specific objectives were to (1) determine whether current monitoring data for juvenile salamanders, mortality of Ashy Storm-Petrels, abundance of Burrowing Owls, and length of stay of Burrowing Owls, will provide sufficient statistical power to demonstrate a change in these metrics comparing pre-eradication and post-eradication, and if so, (2) determine the number of years required to demonstrate an ecologically meaningful difference in each of the metrics.



A. Abundance of juvenile salamanders:  Pre-eradication data provided sufficient statistical power to detect a 40% increase in juvenile salamanders within two to three years of data collection post-eradication. 

B. Mortality of Ashy Storm-petrels:  Pre-eradication data provided sufficient statistical power to detect a 40-50% decrease in Ashy Storm-petrel mortality from Burrowing Owls within one to two years of data collection post-eradication.  

C. Abundance of Burrowing Owls:  Pre-eradication data provided sufficient power to detect a 20% decrease in the abundance of Burrowing Owls within one to two years of data collection post-eradication.  

D. Duration of Burrowing Owl stopovers: Pre-eradication data provided sufficient power to detect a 40-50% decrease in the proportion of Burrowing Owls with stopovers longer than one week within two to five years of data collection post-eradication. 



There was significant year to year variability in all four metrics used.  Therefore, it is important that the post-eradication period to be assessed span several years of data collection, at least three years and preferably five years.  






Introduction and Rationale



This report summarizes results of statistical power analyses conducted to assess sample size needed to determine if the eradication of house mice on the Farallon Islands had the desired effect on the Island ecosystem with regard to four metrics:



A. Abundance of juvenile salamanders detected during standardized surveys.



B. Mortality of Ashy Storm-petrels due to predators, as indicated by number of wings detected during standardized surveys. 



C. Abundance of Burrowing Owls as determined during standardized surveys.



D. Duration of Burrowing Owl stopover.



For all four metrics, “pre-eradication” data (i.e., results of surveys conducted by PRBO biologists on the Farallones) are available for comparison, going back to 2007 or earlier.  The four appropriate data sets were first statistically analyzed to determine the desirable parameters to be used for the “before” comparison.  Our assumption for the power calculations is that a multi-year period will be used for the “pre-eradication” period, i.e., more than one year of data and preferably at least three years.  



The objective of the power analysis is to determine the sample size (e.g., number of monthly surveys) needed for the post-eradication period in order to detect a statistically significant change in each of the four identified metrics.  Specific objectives of the analysis were to: 



1) Determine the exact metric to be used for the pre- and post-eradication comparison.  For example, how specifically should one statistically assess abundance of Burrowing Owls on the Farallones?  

2) For each metric, identify which years and months would be used in the pre-eradication period, based on maximizing statistical power.  

3) For each metric, calculate sample size needed given the specified power desired and the desired effect size.  



Calculations of the necessary sample size require information on five components: (a) mean or baseline value for the “pre-eradication” period, (b) sample variance, on a per-observation basis, (c) desired statistical power, (d) alpha level, and (e) desired effect size, i.e., change in baseline value.  (a) and (b) were determined from the available data, as described below.  We use 80% power and α = 0.05, which are standard values used for statistical power calculations (Nur et al. 1999).  The effect size was determined as percent change relative to the baseline (pre-eradication) value.  We evaluated effect sizes of 20%, 30%, 40% and 50%, when possible, for each of the four metrics. In some cases, however, it was not possible to obtain a feasible sample size from which we could detect a 20% change.  



Three of the metrics analyzed were derived from count data; number of juvenile salamanders observed, number of Ashy Storm-Petrel wings collected, and number of Burrowing Owls.  It is strongly recommended to analyze ln(counts) rather than raw counts (Nur et al. 1999).  Therefore, analysis was conducted on Y’= ln(Y + 1), where Y = count (e.g., number of juvenile salamanders) and 1 is a constant added to avoid taking natural log of zero.  All further analyses of “count” variables reported here were carried out on the ln-transformed counts.  Statistical analyses and power calculations were carried out using STATA 10.1 (STATA Corp. 2009).



A. Juvenile salamanders



Background



Every 2 weeks, from October until the last animals are detected in the summer, approximately 100 cover boards are surveyed and the number of salamanders of different size classes is determined. In some spring surveys a small number of boards are not surveyed due to breeding auklets burrowing beneath them. Surveys were classified according to “rain year” where rain year T includes surveys carried out during the winter and spring of year T as well as the surveys in the previous fall (year T-1). The focus of our power analysis was on juvenile salamanders (smallest size class, i.e., <30 mm), as any direct predation impacts of mice on salamanders likely affect only eggs and juveniles.  Almost all juvenile salamanders were detected in the months of November to March.  Only one juvenile was detected in October (n = 3 surveys) and one juvenile was detected in April (n = 7 surveys).  Our recommendation Therefore we only used from November to March for the statistical comparison in this analysis.  There were 11 surveys per “rain year” from 2008 to 2011. For the 2007 rain year there were only 5 surveys conducted during the months of January, February, and March. This resulted in a total sample size of n = 49 surveys. 

 

Two potential metrics of juvenile-salamander surveys were considered:  



1) whether an individual coverboard had a juvenile salamanders or not (i.e., binary variable indicating presence or absence of juvenile salamander(s)), n = 106 boards per survey, in almost all cases, or 

2) the number of juvenile salamanders counted per biweekly survey. 



We calculated statistical power using both metrics but found that the power was substantially greater when using the “count” variable (number of juveniles per survey).  



Results



The power analysis compared the mean number of juvenile salamanders before eradication, 2.347 individuals over the 49 surveys, under four scenarios:  20% increase, 30% increase, 40% increase, or 50% increase in mean number.  As noted, all analyses were on ln-transformed counts of juvenile salamanders. 



The number of juveniles per survey varied significantly among rain years (P < 0.001) and among months (P = 0.001).  For the power analysis, we used the Root Mean Square Error (RSME) of Y’ as our measure of variation in the dependent variable, Y’, instead of a simple standard deviation (S.D.). The RMSE measures the residual variance after variation due to calendar month and rain year has been accounted for in a regression model (Kutner et al. 2004). The RMSE of Y’ would equal the S.D. of Y’ if there was only a single month of data or there was no variation in Y’ with respect to calendar month or rain year. Note that the same approach was used for the other count metrics.  



We calculated statistical power under each of two scenarios.  The first scenario only uses current data, that is, the pre-eradication sample size was the 49 surveys conducted in the years 2007 to 2011. These are the same surveys used in the statistical analysis.  The second scenario adds anticipated surveys from Nov 2011 through March 2013, on the assumption that eradication would not occur until fall 2013.  In the second scenario there would be an additional 22 surveys, bringing the sample size to 71 total surveys.  We assumed that the mean and variability for the two additional years will be the same as for the previous 5 years (2007-2011).  We used the same approach for the other three metrics, when applicable. 



The mean ln-transformed count was Y’ = 0.9205, with RMSE = 0.4825.  Statistical power results are shown in Table 1.  Under the first scenario, a sample size of 15 surveys would be needed to detect a 50% change in the mean number of juvenile salamanders per survey, from 2.347 to 3.521. This would represent a little more than 1 full year’s worth of surveys at the current level of effort (11 surveys/rain year). A sample size of 25 surveys will be needed to detect a 40% change in juvenile salamanders, from 2.347 to 3.286 salamanders per survey.  A sample size of 60 surveys, a little over 5 years’ effort, would be needed to detect a 30% change.  It is almost impossible to detect a 20% change due to the small number of juvenile salamanders encountered during our surveys (Table 1).  



We argue that, for this metric, a 50% change is indeed a modest change to detect. It reflects only an additional 1.17 juvenile salamanders per survey.  A 40% change is even more subtle, reflecting an increase of less than 0.9 juvenile salamanders per survey.  In other words, if eradication can bring about one additional juvenile salamander detected per survey, we will have power to detect such a change in about 2 years. 



If the “pre-eradication” sample size is 71 surveys (current data plus 22 anticipated future surveys), then the sample size needed post-eradication to detect change is reduced.  Here, only 14 surveys are needed to detect a 50% change and only 22 are needed, two years of surveys, to detect a 40% change (Table 1).  Forty four surveys, four years of surveys, are needed to detect a 30% change.  However, to detect a 20% change, even with 71 “before” surveys, would require a sample size of 249, equivalent to more than 22 years.



B. Mortality of Ashy Storm-Petrels



Background



To assess mortality of Ashy Storm-Petrels, standardized surveys are conducted about every five days in specified areas of high storm-petrel density.  The number of Ashy Storm-Petrel wings is noted and predation is identified as due to Burrowing Owl, Western Gull, or “unknown predation.”  Each month the total number of wings is compiled with regard to type of mortality.  We analyzed the number of Ashy Storm-petrel wings that were attributed to Burrowing Owl predation, on a monthly basis.



All statistical analyses were performed on the ln-transformed counts. This index of predation differed by month (P < 0.001).  High numbers were recorded in February-April; moderate numbers in January and May; and low numbers in all other months.  Furthermore, the number of wings recorded from Burrowing Owl predation in 2009-2011 was significantly greater than in the previous 3 year period (2006-2008; P = 0.004). The evident change in baseline value, provides one justification for focusing on the most recent 3-year period (2009-2011) for the “before” comparison.  An additional reason to focus on this period rather than the most recent 5-year period is that excluding 2007-2008 data also reduced the variability in the dataset (i.e. reduced RMSE) and thus increased statistical power.  To confirm the advisability of restricting analysis to 2009-2011, we conducted power analysis using both the most recent 3 years and the most recent 5 years (2007-2011).  We found that the former displayed substantially higher power than the latter.  



In 2009-2011, the number of wings recorded in May was much more variable than the number recorded in January (CV = 1.453 vs. 0.688, respectively), likely due to large variation among years in owl attendance in May. In some years owls persist into May, and in others they are absent from the island and very little predation is observed. To assess the effects of including May data, we conducted power analyses using months January through April and either including May or excluding it.  Power was substantially greater using only the months of January through April than it was adding in data from May, because of the variability in May observations. RMSE was substantially lower using January through April surveys only. Thus, we concluded that the pre-eradication sample with the greatest power consisted of the most recent 3 years, using the months of January through April (n = 12). The mean ln-transformed number of wings was 3.0602; RMSE, once a month main effect and year main effect were included in the statistical model, was 0.3872.



Results



Using the three most recent years as the pre-eradication baseline (2009 to 2011), the power to detect a 50% change was high.  Only 4 monthly surveys would be required, equal to one year of surveys (Table 2).  A 40% decrease in storm petrel mortality from Burrowing Owls would require 8 monthly surveys or 2 years of data collection.  A 30% decrease would require a sample size of 41 (approximately 10 years).  



If 2012 and 2013 are assumed to be included in the pre-eradication assessment, then the pre-eradication sample increases to 20 monthly surveys.  In this case the sample sizes needed post-eradication drops to n = 3 and n = 6, for 50% and 40% change in number of wings detected, respectively (Table 2).  Furthermore, it is now feasible to detect a 30% decrease in the owl predation index, requiring only 18 monthly surveys, equal to less than 5 years of data collection.  However, it is still not possible to detect a 20% change (Table 2).  



C. Abundance of Burrowing Owls



Background



For each month throughout the year, dating back to 2000, the minimum, mean, and maximum number of Burrowing Owls on the Farallones was calculated.  The highest power was attained using maximum number, rather than mean or minimum, due to the high mean and low variance associated with the monthly maximum.  All analyses were on ln-transformed counts. Few or no Burrowing Owls were detected during May through August.  Therefore, the analysis used the months January through April plus September through December.  As was the case for juvenile salamanders and Ashy Storm-Petrel wings, the maximum number of Burrowing Owls per month differed by calendar month (P < 0.001) and by year (P < 0.001).  



The number of Burrowing Owls detected in the last 3-year period (2009 to 2011) is much greater, 133% greater, than the previous 3-year period (2006 to 2008; P < 0.0001) and also much greater than the previous 6-year period (2003 to 2008; P < 0.0001).  This increase may reflect increased effort for owl surveys at all potential roost sites. Therefore, we used only the most recent 3-year period, including all months except May to August, as the pre-eradication baseline period (n = 20 months).  The mean value of ln-transformed counts for this sample was 1.8305 and the RMSE, after controlling for month and year effects, was 0.2035. We calculated sample size needed for the post-eradication sample assuming n = 20 months (2009 to 2011 only) or assuming n = 36 months (i. e., including 2012 and 2013, assuming the same mean and variance for 2012 and 2013 as was observed for 2009 to 2011).



Results



The power to detect 20, 30, 40, or 50% change was very high (Table 3).  To detect a 30% change in abundance would only require a sample of 4 months, less than one year’s worth of surveys.  To detect a 20% change would only require a sample of 10 months, a little more than one year. The sample size needed to detect a 40% change (at 80% power) was extremely small. Therefore we calculated the sample size needed to detect a 40% change assuming 90% power. Even in this case, only 2 monthly surveys would be needed (Table 3).  



If one were to include future surveys in 2012 and 2013 in the pre-eradication sample, then post-eradication sample sizes only drop a little from 10 to 9 and from 4 to 3 for a 20% and 30% change in Burrowing Owl abundance, respectively.  The sample size to detect a 40% change remains the same as before (Table 3).



D. Burrowing Owl Stopover



Background



Between fall 2007 and fall 2010, minimum stopover duration (date last seen – date first seen + 1, calculated so that minimum stopover was 1 day) was assessed for banded Burrowing Owls.  In some cases, these birds were followed with radiotelemetry, in other cases they were resighted on the basis of their unique band combinations.  Almost all first sightings were in fall months (September-November) so we restricted our analyses to these samples (n=46). Three individuals were first seen in December-March but were not used in these analyses.  It is not clear if these owls were late migrants or if they had failed to be detected during earlier surveys, therefore stopover duration could not be accurately calculated.



Median stopover was 36 days and the mean was 70.2 days. The sample of 46 owls used in the analysis consisted of 14 “stopovers” of 1 to 4 days, and 32 that were 9 days or greater (up to 213 days).  We therefore divided all stopovers into “short” (<7 days) and “long” (≥ 7 days).  The statistical power analysis was carried on the proportion of long stopovers, which was = 0.696 for the sample of 46 stopovers. The only statistical parameters needed for the power analysis of a proportion is p (in this case, proportion of long stopovers) and n, the sample size (Fleiss 1981).  Variance is strictly determined by p and n, and so is not a separate component of the power calculations.



We also carried out analysis adding stopover data currently being collected for 2011/2012 (n = 9 banded individuals; no telemetry) and anticipated data for 2012/2013.  We assumed that in fall 2012, effort would be comparable to fall 2007 through fall 2010, during which data were gathered on 46 stopovers by 43 individuals over the four years.  We assumed 11 stopovers could be assessed in fall 2012 for the 2012/2013 year.  Thus under the second scenario, which adds two additional years, we assumed n = 66 (46 + 9 + 11) for the period fall 2007 through fall 2012.



Results



Using data only through 2010/2011, a sample size of 31 individual owls is required to detect a 50% decrease in the proportion of long stays, about 2 years’ worth at current levels of effort.  To detect a 40% decrease in this proportion would require a sample size of 72, about 5 years’ of data collection.  It is not possible to detect a change of 30% or less in the proportion of long stays (Table 4).  



If we add in additional data from the 2011/2012 season and anticipated data from the 2012/2013 season (i.e., pre-eradication sample size n = 66), then the sample size post-eradication drops noticeably to only 26, assuming a 50% decrease in proportion of long stays, and a sample size of 49 assuming a 40% decrease in the proportion of long stays (Table 4).  The latter sample size could be attained in 4 years, or even, possibly 3 years.  Under this scenario, a 30% change in proportion of owls staying for long durations on the island requires a sample size of 174, which would presumably take at least 10 years to attain, even with high effort.  In recent years, approximately 20 individual Burrowing Owls have been detected visiting the island per year, but only a fraction of these are captured. The shorter the true stopover duration, the more difficult it would be to catch and band and, possibly, radio mark these individuals.



Discussion and Conclusions



The power analysis presented here indicates that we will have the potential to detect a 50% change in each of the four metrics of interest in one to two years, with a power of at least 80%.  To detect a 40% change in the metric of interest will require at least two years for indices of Ashy Storm-Petrel mortality and abundance of juvenile salamanders.  For assessing Burrowing Owl stopovers of long vs. short duration, it will likely take four to five years to detect a 40% decrease in the proportion of long stopovers, depending on additional data gathered during 2011/2012 and 2012/2013.  



The greatest power was achieved with respect to Burrowing Owl abundance.  Only one year of data would be required to detect a 30% decrease in Burrowing Owl abundance.  For two of the other metrics, number of Ashy Storm-Petrel wings, and number of juvenile salamanders, we expect to be able to detect a 30% change within 4 to 5 years, assuming additional data from 2012 and 2013 are available.  Only for Burrowing Owl stopover (long vs. short) duration is it infeasible to detect a change of 30% or less.  However, we argue that if Burrowing Owl abundance were to decline by 30%, which will be fairly easy to detect if it were to occur, then Ashy Storm-Petrels will benefit even if there is no change in stopover duration.  



Year to year variability in results is evident for all four metrics.  Therefore, it is important that the post-eradication period to be assessed span several years of data collection, at least three years, in our view, and preferably five years.  Given that the pre-eradication period recommended here is three to five years (not including additional years using 2011/2012 and 2012/2013 data), then it makes sense that the post-eradication period used for comparison also comprise three to five years.



All things being equal, statistical power will increase if the sample size for “before” and “after” were to increase.  At the same time, statistical power will decrease if the variance of the observation increases.  If we were to change the unit of observation for a metric, e.g., Ashy Storm-Petrel wings depredated by owls, from number of wings per month to number of wings detected per half-month, this would double the sample size but also increase the variability around the individual observations.  That is there would be more observations, but each observation is more variable (i.e., greater sampling error).  Theory indicates that the result is no improvement in statistical power (Kutner et al. 2004); statistical power is the same whether one analyzes number per month or half-month.  



In summary, we recommend that the results of the power analysis should be evaluated with respect to the entire suite of four metrics.  The most important question is whether a change in any one of the metrics can be detected with sufficient statistical power given current data (pre-eradication) and a reasonable time frame (several years) post-eradication.  Our results show that as little as a 20% change could be detected, at least for Burrowing Owl abundance within a short time period.  The other three metrics have the potential to demonstrate statistically significant changes indicating other benefits of house mouse eradication, within a few years after eradication.
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Table 1. Power Analysis for Salamander Surveys, from November through March, comparing change from before eradication to post-eradication. Juvenile salamander counts per survey were ln-transformed for the purpose of analysis, as ln(count + 1). Mean count = 2.3469, 95% CI = (1.4625 - 3.2314). "% Change" refers to counts of juveniles in a given survey.  Analyses assume 2 sided test, α = 0.05, 80% power.



		A)  Surveys from (rain year) 2007 to 2011, n = 49 biweekly surveys

		



		

		Before

		

		

		After

		

		

		



		

		Mean

		SE

		

		20%      Change

		30%      Change

		40%      Change

		50% Change



		Counts, Raw

		2.3469

		0.4399

		

		2.8163

		3.0510

		3.2857

		3.5204



		Sample Size Needed (surveys)

		

		>1200

		60

		25

		15



		Mean ln(count + 1) = 0.9205.  Root MSE = 0.4825

		

		



		

		

		

		

		

		

		

		



		B)  Surveys from (rain year) 2007 to 2013, n = 71 biweekly surveys

		



		

		Before

		

		

		After

		

		

		



		

		Mean

		SE

		

		20%      Change

		30%      Change

		40%      Change

		50% Change



		Counts, Raw

		2.3469

		0.4399

		

		2.8163

		3.0510

		3.2857

		3.5204



		Sample Size Needed (surveys)

		

		249

		44

		22

		14



		Mean ln(count + 1) = 0.9205.  Root MSE = 0.4825

		

		










Table 2. Power Analysis for Ashy Storm-petrel collected wings due to Burrowing Owl predation, comparing change from before eradication to post-eradication. Storm-petrel wing counts per month, from January to April, were ln-transformed for the purpose of analysis, as ln(count + 1). Monthly mean count = 29.75, CI = (10.41 ,49.09). "% Change" refers to counts. Analyses assume 2 sided test, α = 0.05, 80% power.



		

		

		

		

		

		

		

		

		



		A)  Surveys from Jan to Apr, 2009 to 2011, n = 12 monthly surveys

		

		

		



		

		Before

		

		

		After

		

		

		

		



		

		Mean

		SE

		

		20% Change

		30% Change

		40% Change

		50% Change

		



		Counts, Raw

		29.75

		8.785

		

		23.80

		20.83

		17.85

		14.88

		



		Sample Size Needed (months)

		

		>2000

		41

		8

		4

		



		Mean ln(count + 1) = 3.0602.  Root MSE = 0.3872, 2009 to 2011

		

		

		



		

		

		

		

		

		

		

		

		



		B)  Surveys from Jan to Apr, 2009 to 2013, n = 20 monthly surveys

		

		

		



		

		Before

		

		

		After

		

		

		

		



		

		Mean

		SE

		

		20% Change

		30% Change

		40% Change

		50% Change

		



		Counts, Raw

		29.75

		8.785

		

		23.80

		20.83

		17.85

		14.88

		



		Sample Size Needed (months)

		

		>2000

		18

		6

		3

		



		Mean ln(count + 1) = 3.0602.  Root MSE = 0.3872, 2009 to 2011

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		










Table 3. Power Analysis for Burrowing Owl abundance, comparing change from before eradication to post-eradication. Monthly maximum Burrowing Owl counts, from September to April, were ln-transformed for the purpose of analysis, as ln(maximum count + 1), as reported by month. Mean of monthly maximum count = 6.200, 95% CI = (4.603,7.797 ) "% Change" refers to counts. Analyses assume 2 sided test, α = 0.05, 80% or 90% power, as indicated.



		A)  Surveys from 2009 to 2011, n = 20 monthly surveys, Sept-Apr

		

		

		



		

		Before

		

		

		After

		

		

		

		Power



		

		Mean

		SE

		

		20% Change

		30% Change

		40% Change

		50% Change

		



		Counts, Raw

		6.200

		0.763

		

		4.96

		4.34

		3.72

		3.10

		



		Sample Size Needed (months)

		

		10

		4

		

		

		80%



		

		

		

		

		

		

		2

		

		90%



		Mean ln(count + 1) = 1.8305.  Root MSE = 0.2035.  

		

		

		

		



		

		

		

		

		

		

		

		

		



		B)  Surveys from 2009 to 2013, n = 36 monthly surveys, Sept-Apr

		

		

		



		

		Before

		

		

		After

		

		

		

		Power



		

		Mean

		SE

		

		20% Change

		30% Change

		40% Change

		50% Change

		



		Counts, Raw

		6.200

		0.763

		

		4.96

		4.34

		3.72

		3.10

		



		Sample Size Needed (months)

		

		9

		3

		

		

		80%



		

		

		

		

		

		

		2

		

		90%



		Mean ln(count + 1) = 1.8305.  Root MSE = 0.2035.  

		

		

		

		



















Table 4. Power Analysis for Burrowing Owl stopover duration, comparing change from before eradication to post-eradication. Data from individuals first recorded from September to November.  Analyzed as binomial variable:"long stay" (duration is 7 days or greater) vs. "short stay" (duration less than 7 days). Proportion staying 7 days or more = 0.696, 95% CI = (0.542, 0.8230), n = 46. Analyses assume 2 sided test, α = 0.05, 80% power.



		A)  Individual stopping over for ≥ 7 days vs < 7 days; 2007 to 2010; n = 46 individuals



		

		

		Before

		

		After

		

		

		



		

		

		

		

		20% Change

		30% Change

		40% Change

		50% Change



		Proportion "staying" long

		0.6960

		

		0.5565

		0.4870

		0.4174

		0.3478



		Sample Size Needed                      ( # marked owls)

		

		

		>2000

		72

		31



		

		

		

		

		

		

		

		



		B)  Individual stopping over for ≥ 7 days vs < 7 days; 2007 to 2010 plus 2012, 2013; n = 66 individuals



		

		

		Before

		

		After

		

		

		



		

		

		

		

		20% Change

		30% Change

		40% Change

		50% Change



		Proportion "staying" long

		0.6960

		

		0.5565

		0.4870

		0.4174

		0.3478



		Sample Size Needed                (# marked owls)

		

		>2000

		174

		49

		26
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Russell Bradley, MSc, Farallon Program Leader
Point Blue Conservation Science (formerly PRBO)
3820 Cypress Drive, Suite 11, Petaluma, CA 94954
707-781-2555 ext.314
Fax: 707-765-1685
www.pointblue.org  | Follow Point Blue on Facebook!

Point Blue—Conservation science for a healthy planet.
 
 

From: Gabrielle Feldman [mailto:gabrielle.feldman@islandconservation.org] 
Sent: Tuesday, April 22, 2014 9:20 AM
To: Russell Bradley
Subject: Power Analysis
 
Hi Russ,
 
Can you please send me the most current version of the Power Analysis that you did for the BUOW,
ASSP, and mice? I am working on the final NFWF report and need to attach all of the reports
produced under that grant.  Thanks,
 
Gabrielle
 
Gabrielle Feldman, Ph.D.
Manager, Environmental Compliance Program
Island Conservation
2161 Delaware Ave., Suite A
Santa Cruz, CA 95060
Phone: 831 359-4787 ext 116
Cell: 408-608-4074
Fax: 831 459-1476
Email: gabrielle.feldman@islandconservation.org
Skype: gabrielle.feldman
 
 
Learn more www.islandconservation.org
Keep in touch www.facebook.com/preventingextinctions
Talk to us www.twitter.com/noextinctions
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