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Executive summary 

In January 2009 we began the process of designing and implementing a plan to monitor 

four of the USDA Forest Service Region 5 Management Indicator Species (MIS).  We chose a set 

of survey locations (2500 points on 500 transects) in upland conifer forest targeted towards 

sampling populations of Fox Sparrow, Hairy Woodpecker, and Mountain Quail.  We also 

selected survey locations (400 points on 100 transects) in riparian habitats to sample 

populations of Yellow Warbler.  The design of this project draws on PRBO’s more than 30 years 

of experience monitoring land-birds in California - including 13 years in the Sierra Nevada - and 

the state of the science in avian monitoring and analysis approaches.     

In this document we present a summary of the first two seasons of field data collection, 

including the pilot study in 2009 and the first full field season in 2010.  We report: field 

activities and changes to survey locations; descriptions of targeted analyses; selected results; 

construction of a web-based decision-support tool that provides access to project data and 

analyses; and development of presentations, publications, and other products using these data.   

Over the first two years of fieldwork, we have detected each of the three upland species 

on slightly more than half of the transects, and using occupancy modeling we predict that they 

are currently present at between 60% and 80% of our field sites.  Yellow Warblers were 

detected at one third of our riparian transects, and modeled occupancy numbers predict that 

they are currently using about 40% of the riparian areas we have surveyed.  With a relatively 

large sample size, a rigorous bias-limiting spatially-balanced site selection protocol, and a liberal 

interpretation of habitat and elevation bounds for these species we feel our study design will 

be sensitive to population changes (increase or decline) and shifts in habitat, elevation, or 

geographical distributions.    

This report can be used as a companion document to PRBO’s Sierra Nevada Avian 

Monitoring Information web portal where data from this project are stored and can be 

accessed for analyses or download.  Data and analyses can be generated at scales from the 

entire Sierra Nevada bioregion down to individual ranger districts.  Analysis products include 

data tables, trend graphs, and mapping visualizations.  A complete description of how to use 

this website is presented in the Appendix.  The website can be found at:  

http://data.prbo.org/partners/usfs/snmis/ 

http://data.prbo.org/partners/usfs/snmis/


Introduction 

In 1982, planning regulations guided the establishment of Management Indicator 

Species (MIS) for National Forests in the Sierra Nevada region that were chosen to reflect the 

diversity of plant and animal communities and their response to forest plan implementation 

[1982: 36 CFR 219.19(a)].  In 2007 the land management plans for each of the nine forests in 

the Sierra Nevada plus the Lake Tahoe Basin Management Unit were amended to adopt a 

common suite of indicator species (USDA Forest Service 2007).  The aim of this project is to 

partially fulfill those planning goals by tracking the occupancy of four of the MIS at sites across 

the Sierra Nevada landscape and providing the Forest Service with data and analyses that will 

inform adaptive management (USDA Forest Service 2008).  The four MIS targeted for 

monitoring with this project are Mountain Quail (Oreortyx pictus), Fox Sparrow (Passerella 

iliaca), Yellow Warbler (Dendroica petechia), and Hairy Woodpecker (Picoides villosus).  The 

National Forests in the Sierra Nevada region encompass approximately 12 million acres, and the 

habitats linked to the four species above represent about half of that area.  We have developed 

a monitoring program to track trends in the distribution of these species at the bioregional 

scale (Roberts et al. 2011).   

The primary source of access to these data is a website hosted by the California Avian 

Data Center (CADC) at PRBO Conservation Science.  This website allows users to quickly and 

easily generate summary, abundance, and species richness analyses for hundreds of point 

count transects across the Sierra Nevada bioregion.  Results can be generated at the scale of 

individual ranger districts to the entire Sierra Nevada.  In addition to the analyses listed above, 

we also provide links to download raw data in a variety of formats, as well as visualizing the 

spatial distribution of survey locations and presence/absence of species at those locations 

through GoogleEarth.   

 Our sample consists of 250 upland and 50 riparian field survey locations that were 

selected using a Generalized Random-Tesselation Stratified (GRTS) algorithm to generate a 

spatially-balanced sample of species occurrences.  At each of these locations we created two 

transects of up to five point count locations.  At each point count location we count all bird 

species seen and heard and also gather habitat information.  The total number of locations 

surveyed each year will vary based on funding levels to support field crew sizes and various 

sources of access restrictions to the field sites.  Approximately 60-75% of the sites are visited 

twice in a given year.  For a more detailed account of sample design see Roberts et al. 2011.   

As field locations have been visited over the first two years of the project we have 

encountered numerous access restrictions that have resulted in dropping and replacing a 

sizeable portion of the originally selected locations.  Logistical constraints to reaching targeted 

field sites include road access and topography as well as the timing of spring weather.  Melting 
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snow swells streams that may be low enough to cross in summer, but earlier in the year may be 

very dangerous or impossible to forge.   

2009 and 2010 MIS Field Activity Summary 

In 2009 we surveyed 2251 point count stations on 458 transects, and conducted repeat 

surveys at 58% of the transects (Table 1).  In 2010 with increased field crew size and efficiency 

we surveyed 2663 point count stations on 558 transects with a 60% resample rate.  Our goal is 

to achieve a 75% resample rate.  With increased efficiency following the pilot field season we 

expected this repeat survey rate to be feasible, but given the weather and snowmelt situation 

of 2010 (described below) we fell short of this goal.   

Table 1: Survey efforts by year.  Or target upland sample includes 500 transects at 250 GRTS-
selected locations.  In 2009 we targeted 50 riparian transects and in 2010 we increased the 
target number to 100.  Field reconnaissance in the 2009 field season led to the removal of 110 
out of the 458 transects visited and the addition of 210 new transects visited in 2010.   

sample 
set 

2009 2010  

transects 
visited 

revisits 
revisit 

rate (%) 
removed 

2009 
transects 

visited 
revisits 

revisit 
rate (%) 

new 
2010 

upland 415 250 60.2 91 464 267 57.5 140 
riparian 43 16 37.2 19 94 65 69.1 70 

 

In the 2009 field season, we were not able to complete the entire target sample, visiting 

only 458 of 550 transects.  Following the field season we dropped 110 transects that were 

visited but deemed to have improper habitat or excessive access restrictions.  In the 2010 field 

season we were unable to access 42 of 600 target transects that were either inaccessible or 

otherwise not appropriate for surveys.  Twenty of these 42 transects were due to snow as 

described above and in subsequent years should be accessible, while the remaining 22 

transects will be replaced for the 2011 field season following the methods described in Roberts 

et al. 2011. 

In both the 2009 and 2010 field seasons, point count surveys began in the second week 

of May.  Field crews visited the sites located below snowline first, followed by sites that were 

still covered in snow but accessible from maintained roads.  Our pilot field season in 2009 was a 

low-precipitation year with peak snow melt above 5000 feet taking place in early-mid May for 

most of the Sierra, but the 2010 field season was very different with roads blocked with heavy 

snow and downed trees well into June.  Field crews lost several point count days mid-season in 

2010 waiting for the snow to melt and for roads to open up.  By mid June 2010 most of the 

snow had melted from elevations below 7000ft, while some sites above 7500ft on the west 

slope were still covered with several feet of snow up until the last day of point count season 
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(July 10, 2010).  Twenty transects could not be reached at all in 2010 due to snow-covered 

roads and trails (including 4 on Tahoe, 4 on Plumas, 2 on Eldorado, 2 on Sierra, 4 on Inyo and 4 

on Sequoia).   

In addition to deep snow conditions, a series of storms impacted the Sierra Nevada in 

late May and early June bringing rain to the lower elevations and several inches of snow to the 

mid and higher elevations resulting in the loss of several more survey days.  Despite the difficult 

access and weather conditions in 2010, sampling effort was only reduced by approximately four 

survey days per field tech.  We minimized the loss of field days through flexible scheduling, and 

communicated regularly with Forest Service staff to learn which roads were open.   

Results 

Overview 

Due to an increased survey effort in 2010 we detected more individuals than in 2009 for 

all four MIS (Table 2).  In most cases the proportion of survey locations where MIS were 

recorded also increased, possibly indicating that the sites that were removed and replaced 

following the 2009 field season were in large part located in areas where MIS were unlikely to 

occur and replacement sites were located in more appropriate habitats.  Approximately 25% of 

all the sites visited in 2009 were discarded and replaced prior to the 2010 field season (Roberts 

et al. 2011).   

By recording the estimated distance to each individual bird detected, we are able to 

record the,  the proportion of detections by distance categories for each species.  Detection 

rates for Fox Sparrow, Hairy Woodpecker, and Yellow Warbler begin to decline past 

approximately 100m (Figure 1 – note where the slope of the fitted line begins to decline for 

each species), but the detection rate for Mountain Quail does not appear to decline at all, even 

up to our longest distance class (300m).  For the prior three species, a distance cutoff of 100m 

for calculating density and richness estimates should be appropriate.  However, for Mountain 

Quail this would eliminate a large proportion of detections and may bias density estimates 

lower (see Mountain Quail results below for further discussion).  Distance cutoffs are often 

necessary to ensure that the same individuals are not counted on adjacent point count 

locations to avoid biasing abundance and prevalence estimates higher.   

The average number of individuals recorded per point count (Table 3) shows the relative 

abundance and distribution of MIS on the Sierra Nevada landscape.  But due to the difference 

in number of sites surveyed over the two years of fieldwork, the two years are not directly 

comparable.  However, these data do provide an uncorrected index to compare relative 

densities between geographical areas.  We intend to correct for various sources of inter-annual 
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variability in trend and other analyses, both in the online data portal and in future reporting 

and publications, by calculating occupancy or by limiting analyses to a set of sites that were 

visited consistently across years.   

Occupancy modeling can correct for missing data, detectability issues, and a variety of 

other conditions (habitat, observer bias, weather, etc.) and will provide a more reliable state 

variable for trend analyses than uncorrected abundance or prevalence.  We define prevalence 

as the proportion of survey locations where the species was detected at least once.  Occupancy 

is equivalent to prevalence corrected for imperfect detectability.  Preliminary occupancy and 

prevalence estimates are shown in Figure 2, and for each MIS the recorded prevalence is lower 

than the modeled occupancy estimate.  These values indicate occupancy over the first two 

years of fieldwork, assuming no change in occupancy occurred from 2009 to 2010.  The species 

with lower detectability (Hairy Woodpecker and Mountain Quail) tend to have larger 

corrections on prevalence estimates (i.e. modeled occupancy is a much higher proportion of 

the recorded prevalence) than the species with higher detectability (Fox Sparrow and Yellow 

Warbler).   

Table 2: MIS records by year.  Shown below are field record summaries including the total 
number of detections as well as the prevalence (% of points and transects where each species 
was present) on passive point counts and call-playback surveys for Mountain Quail and Hairy 
Woodpecker.  In 2009, 1659 points on 415 transects were surveyed, and 2266 points on 464 
transects were surveyed in 2010. 

Upland 2009 2010 

Species  Detections 
% of  

points 
% of 

transects  Detections 
% of 

points 
% of 

transects 

Fox Sparrow 1705 36.9 56.1 2748 44.3 64.4 

Mountain Quail 1188 40.3 62.9 1945 47.4 75.0 

Hairy Woodpecker 313 15.1 41.2 439 16.7 53.2 

Yellow Warbler 188 6.9 15.9 272 6.4 15.5 

       Playback 2009 2010 

Species Detections 
% of  

points 
% of 

transects Detections 
% of  

points 
% of  

transects 

Mountain Quail 464 48.6 62.4 592 55.3 72.0 

Hairy Woodpecker 140 25.2 28.3 156 25.6 28.6 

       Riparian 2009 2010 

Species Detections 
% of 

points 
% of 

transects Detections 
% of 

points 
% of 

transects 

Yellow Warbler 36 13.7 30.2 213 19.4 31.6 
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Figure 1: Proportion of cumulative MIS detections by distance.  Except for Mountain Quail, 
90% of all MIS detections were within 150m, and therefore adjacent point counts (separated by 
minimum of 250m) will rarely record the same individuals.  However, close to 40% of all 
Mountain Quail detections were estimated to be beyond 300m and therefore the same 
individuals are likely to be frequently recorded on adjacent point count surveys.   
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Table 3: Relative abundance of MIS.  The mean number of detections per point count within 
100m of observers by forest in 2009 and 2010. Call playback data are excluded from these 
calculations. These values represent an uncorrected raw index of abundance and should only 
be used as estimates of relative density between the different geographical areas listed..  The 
one upland and two riparian transects in Lake Tahoe Basin Management Unit have been 
included with the Tahoe National Forest.   

Forest 

Upland 2009 Riparian 2009 

Fox 
Sparrow 

Hairy 
Woodpecker 

Mountain 
Quail 

# points 
Yellow 

Warbler 
# points 

Eldorado 0.847 0.147 0.294 160 0 6 
Inyo 0.254 0.276 0.022 67 0 8 

Lassen 0.169 0.169 0.005 198 0.469 16 
Modoc 0.249 0.084 0.018 225 0 40 
Plumas 0.555 0.189 0.065 217 0.294 34 
Sequoia 0.848 0.058 0.071 197 0.222 9 
Sierra 0.559 0.072 0.071 290 0.061 33 

Stanislaus 0.801 0.057 0.259 168 0 6 
Tahoe 0.788 0.106 0.190 137 0.625 8 

Sierra 
Nevada total 

0.563 0.116 0.103 1659 0.166 160 

Forest 

Upland 2010 Riparian 2010 

Fox 
Sparrow 

Hairy 
Woodpecker 

Mountain 
Quail 

# points 
Yellow 

Warbler 
# points 

Eldorado 0.928 0.097 0.095 221 0 16 
Inyo 0.178 0.173 0.067 104 1.063 16 

Lassen 0.293 0.067 0.024 374 0.451 82 
Modoc 0.170 0.090 0.063 223 0 67 
Plumas 0.729 0.100 0.040 291 0.569 65 
Sequoia 1.135 0.250 0.157 270 0.077 26 
Sierra 0.739 0.041 0.106 339 0.038 52 

Stanislaus 0.749 0.122 0.129 213 0.163 40 
Tahoe 1.247 0.091 0.065 231 0.636 33 

Sierra 
Nevada total 

0.701 0.107 0.081 2266 0.309 397 
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Figure 2: Preliminary occupancy estimates.  Prevalence (= “naïve” occupancy), occupancy, and 
detectability (calculated from occupancy models) for MIS are shown below at two scales: per 
point count location, and per transect (up to five point count locations).  These values are 
calculated over the first two years of field surveys (2009 and 2010) assuming no change 
between years.  Only records within 150m of the observer are used in this analysis.  Estimates 
increase for each species with increasing scale because more area is surveyed.  Only upland 
sites are used for Fox Sparrow, Mountain Quail, and Hairy Woodpecker.  Only riparian sites are 
used for Yellow Warbler.   
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Forests (Table3).  A lack of suitable west slope montane shrub habitats on these forests may 

explain the relatively lower abundances.   

 Approximately 80% of all Fox Sparrow detections were at estimated distances less than 

100m (Figure 1).  Given that they also have small territories (up to 0.5ha), sing frequently, and 

detectability is very high at the point count scale (Figure 2), their average abundance per point 

(Table 3) is much higher than other MIS.  In other words, we are more likely to record multiple 

individuals at a single location than the other MIS.  As a result of their high detectability, 

occupancy models show a relatively small correction over the recorded prevalence values at 

either the point or transect scale.   

Mountain Quail 

Mountain Quail were infrequently detected at distances less than 100m, but when all 

distances are considered they are in fact one of the most frequently detected.  Their effective 

detection distance appears to be extremely large, with close to 40% of all detections from 

beyond 300m (Figure 1).  This presents a challenge for calculating indices of abundance and 

distribution, since density estimates using a cutoff distance appropriate for many other species 

(e.g. 100m) will result in very low density numbers for Mountain Quail (Table 3), despite the 

fact that they are one of the most frequently recorded species in our data (Table 2).   

The call-playback surveys were only marginally more effective in detecting Mountain 

Quail than the passive surveys (Table 2).  We recorded Mountain Quail on a wide range of 

habitats across the Sierra Nevada, including all types of conifer but given the long effective 

detection distance it is difficult to establish use of the habitat type present at the point count 

location.  The distribution of Mountain Quail throughout our sites shows no obvious pattern 

across the national forests in the Sierra Nevada region (Table 3).   

As a result of large territories (up to 100ha) and relatively infrequent detections within 

distances less than 200m, Mountain Quail show a very low detectability at the point scale and a 

large correction between recorded prevalence and modeled occupancy (Figure 2).  Detectability 

at the transect scale is much higher, and the correction between prevalence and occupancy is 

correspondingly smaller.  Occupancy estimates show that they are likely present on over half of 

our field sites which would make them as prevalent as Fox Sparrow (when prevalence is 

corrected for detectability for both species).  We expect that future estimates of abundance 

and density will continue to be low compared to other species, but prevalence on the landscape 

(or other estimates of area occupied) will be relatively high.   

Hairy Woodpecker 

 Hairy Woodpecker were the least frequently detected of the upland species, but still 

were present on nearly half of the transects (Table 2).  The call-playback surveys were effective 
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at increasing the number of individuals detected per point count location (approximately 25% 

of the playback points vs. approximately 16% of the passive points), but a single call-playback 

point survey is still less likely to detect an individual than a transect of up to five passive point 

counts (Table 2).  There does not appear to be a geographical pattern to the distribution of 

Hairy Woodpecker across the national forests in the Sierra Nevada, except that we did record 

more individuals per point in Inyo National Forest over both years (Table 3).     

 Similar to Mountain Quail, Hairy Woodpecker occupancy estimates are considerably 

larger than the recorded prevalence values from our field data due in large part to very low 

detectability (Figure 2).  Hairy Woodpeckers vocalize infrequently, and drumming can be 

indiscernible from other woodpecker species.  According to our preliminary occupancy 

estimates, Hairy Woodpecker may in fact be as prevalent as Mountain Quail and Fox Sparrow in 

the Sierra Nevada, despite the lower rates of detection (Table 3).   

Yellow Warbler 

 Yellow Warblers were detected on a small proportion of our upland sites but a higher 

proportion of riparian sites (Table 2).  Upland detections were largely from non-riparian shrub 

habitats.  They occur in shrub habitats in the Sierra Nevada, but at a lower density in 

comparison to riparian habitat (Humple and Burnett 2010).  When appropriate riparian shrubs 

were present (largely willows and a few other species) Yellow Warblers were very likely to be 

present.  Though most sites at higher elevations dominated by alder were not occupied by this 

species.  Some of our riparian transects were located in areas where these shrubs were not 

present, but could someday establish given the proper conditions or management.   

We did record many more individuals in 2010 compared to 2009, largely as a result of 

adding more riparian habitat point count locations, but the point scale prevalence increased as 

well (Table 2).  This may be due to an increase in number of site visits as well as targeting of 

more appropriate habitat. The geographical distribution of Yellow Warblers is highly variable in 

our sample.  They are much more common on our Lassen, Plumas, and Tahoe National Forest 

surveys than elsewhere, and notably absent from Modoc National Forest despite a relatively 

large number of survey locations (Table 3).  However, these patterns may be an artifact of the 

particular sites that were randomly chosen, and due to small sample sizes within individual 

forests (Table 2) no conclusions regarding geographical distribution should be made without a 

more nuanced analysis including vegetation and physiography.   

Yellow Warblers are very vocal and conspicuous, but have small territories (< 0.5ha) and 

vocalizations can rarely be heard beyond 100m.  Our records show that they have the smallest 

effective detection distance of the four MIS (Figure 1), but detectability is very high (Figure 2).  

This high detectability leads to a relatively small correction between prevalence in our survey 

records and modeled occupancy.   
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Planned activities for 2011 

In the 2011 field season we plan to reduce our expenditures by using a smaller crew 

than in 2010 (13 biologists instead of 15).  It is likely that we can complete a similar number of 

transect surveys, but will target only 260 total sites (upland and riparian transect pairs) instead 

of the full set of 300.  We will, however, attempt to achieve a 75% resample rate as described in 

the study plan (Roberts et al. 2011).  In addition we hope to further improve logistical efficiency 

through more flexible housing situations, fewer miles driven, and less time needed to complete 

vegetation surveys.  As of the end of 2010 we have completed vegetation surveys at nearly 90% 

of our field sites, but at approximately 50% of those we have not conducted vegetation surveys 

at the center point count locations.  Field biologists will complete these surveys throughout the 

season following the bird surveys each morning.   

In 2011 we plan to implement many upgrades to the Sierra Nevada Avian Monitoring 

Information website.  These include adding functionality to the results by including occupancy 

analyses, adding new map layers (roads, vegetation, jurisdictional boundaries, and more), and 

redesigning the layout and including additional project and species background information.  

See the Appendix below for more details.  In order to instruct users on the use of this website 

we plan to conduct at least one webinar explaining how to use the current features, and will 

take additional opportunities to promote the use of this tool whenever possible.  We also plan 

to present results of scientific analyses at conferences and through publications in science 

literature and elsewhere, these are listed in the Presentations and Publications section on page 

15 in this document.   
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Appendix: PRBO Sierra Nevada Avian Monitoring Information Website 

 

Website URL: http://data.prbo.org/partners/usfs/snmis 

The Sierra Nevada Avian Monitoring Information project aims to track the distribution of 

four management indicator species (MIS) at the Sierra Nevada scale by monitoring the changes 

in their occurrence across a number of survey locations.  The four MIS whose habitats are 

targeted by these surveys include Mountain Quail (Oreortyx pictus), Fox Sparrow (Passerella 

iliaca), Yellow Warbler (Dendroica petechia), and Hairy Woodpecker (Picoides villosus).  We also 

provide records of over 100 species detected on our survey locations.   

This website, hosted by the California Avian Data Center (CADC) at PRBO Conservation 

Science, allows users to quickly and easily generate summary, abundance, and species richness 

analyses from more than one hundred thousand species occurrence records, at hundreds of 

point count transects across the Sierra Nevada bioregion.  In addition to the analyses listed 

above, we also provide links to download raw data in a variety of formats, as well as visualizing 

the spatial distribution of survey locations and presence/absence of species at those locations 

through GoogleEarth.   

The website has received several updates since its inception in March 2010, and further 

updates are ongoing.  The main changes have been to modify the analyses that produce project 

results, update text that explains the parameters used in analyses, and to include the newest 

field data from 2010 field season.  As of January 2011 we are showing results only for upland 

transects, but riparian sample transects will be available in the near future.  Other updates that 

will be implemented in 2011 will include creating a new mapping layer depicting field survey 

locations added in the 2010 field season and newly chosen sites for the 2011 field season.  We 

will provide only the most current set of locations in the future, eliminating the choice of 

displaying only 2009 or 2010 Study Locations from the online mapping tool.  Occupancy 

estimates will be included as another set of results in addition to density and richness.  We also 

will be building additional table and figures targeted for specific products including the MIS 

Bioregional Monitoring Report and others.   

We will continue to ensure that Forest Service personnel and the public will have access 

to all field records including a variety of formats for raw data downloads, a variety of targeted 

analyses including effort, coarse estimates of abundance and density, and coarse estimates of 

species richness at all of our survey locations.  We also provide access to maps through Google 

Earth visualizations of our survey locations as well as presence/absence of all the species we 

have identified.  Finally, the spatial coordinates of our field survey sites can be downloaded in 
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multiple formats.  We intend to have all these products available within a very short time 

period following each field season, typically by November of the same year.   

Currently you can view point count locations by downloading a file for use in another program 

(for example: Google Earth, ArcGIS, or Excel), or you can view the points in an online map with 

a built in Google Earth application (you may have to install the application prior to using this 

feature): 
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View just the locations, or view presence/absence for a selected species: 
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The Google Earth application allows users to control the view by using the zoom, aspect, and 

direction tools in the upper right-hand corner of the map window.   
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To examine project results, we have developed a four-step process.   

Step 1: Select the area(s) for which you are interested in generating results.  Currently you can 

select groups of transects within 9 National Forest units or 29 Ranger Districts.  Hold down the 

control or shift button to select multiple units from either list, only one or the other list can be 

selected.  Since the sample sizes vary between units, the confidence in some estimates based 

upon only a few survey locations may be very low.  The Lake Tahoe Basin Management Unit 

(LTBMU) consists of only two transects, so we have combined it with Tahoe National Forest in 

the forest-level list.  But it is available on the Ranger District list for anyone looking to generate 

results specifically for LTBMU.   
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Step 2:  Then choose what type of information you would like.  Choices include: summary 

information (general indices of sampling effort and intensity), density (estimates of abundance 

in units of number of individuals counted per 100m-radius point count area), richness (number 

of species detected per 100m-radius point count area), or download the raw observation data.   
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Example Summary Information output: 

Step 3: Choose the range of years for which results should be produced.  Then pick a single 

species, pick multiple species from the list (using control or shift), select “All indicator species 

(FOSP, HAWO, MOUQ, YWAR)”, or select “All observable species” which includes the 110 

species that were observed at least once in 2009-2010 and are likely to be detected when 

present in the surveyed area (excluding for example: raptors, shorebirds, swallows, etc.).  

Multiple species can be chosen to create groups or guilds that reflect conservation status, 

habitat associations, nesting-type guilds, feeding guilds, or any other group of species of 

interest to the user.   

Results currently show the amount of effort attributed to each study area during the field 

season by reporting the number of transects per study area unit as well as the number of 

transect visits.  We then show tables depicting the number of observations of species of 

interest on all point counts within each study area by year, as well as the total number of 

observations of each species by year over all study areas.   

Note that all the tables produced by this tool are downloadable by clicking on any of the links to 

different formats (CSV, HTML, DOC, or PDF).   
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27 
 

Example Density Information output: 

Step 3: Choose the range of years for which results should be produced.  Then pick a single 

species, pick multiple species from the list (using control or shift), or select “All indicator species 

(FOSP, HAWO, MOUQ, YWAR)”.  Multiple species can be chosen to create groups or guilds that 

reflect conservation status, habitat associations, nesting-type guilds, feeding guilds, or any 

other group of species of interest to the user. 

Results include a table of the calculated number of individuals detected per point count within 

each study area each year.  These estimates are not corrected for probability of detection or 

any other species-specific parameters so they should be interpreted carefully.  We also plot the 

estimated abundance per point values for each forest in a panelized figure, with standard error 

bars on each estimate.  And a single linear trend estimate for all selected study areas is shown 

in a table listing the slope coefficient, standard error, and confidence interval, followed by a 

graph depicting the plot of linear trend with a confidence envelope.  With only two years of 

survey data, and many changes in survey locations between years, the trend estimates 

produced using this tool should have very little if any real value.  They will likely only become 

useful when at least three additional field seasons are completed and in combination with 

habitat change analyses.   

Note that all the tables produced by this tool are downloadable by clicking on any of the links to 

different formats (CSV, HTML, DOC, or PDF).   
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Example Richness Information output: 

Step 3: Choose the range of years for which results should be produced.  Richness analyses by 

default use “All observable species” which includes the 110 species that were observed at least 

once in 2009-2010 and are likely to be detected when present in the surveyed area (excluding 

for example: raptors, shorebirds, swallows, etc.).  We include only these species to ensure that 

results are not influenced by the infrequent recording of species with very low detectability.   
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