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Introduction

Background & Objectives

This protocol has been developed for long-term monitoring of forest and grassland breeding
landbird populations within the National Park Service (NPS) Northeast Temperate Network
(NETN) as part of the Inventory & Monitoring Program (IM). NETN consists of 13 parks,
including the Appalachian National Scenic Trail (APPA). Excluding APPA, the parks total
approximately 18,500 ha, with diverse cultural and natural resources. They range in size from
just 4 ha at Saugus Iron Works National Historic Site (SAIR), located near densely populated
Boston, Massachusetts, to over 15,800 ha at Maine’s Acadia National Park (ACAD).

On a broad scale, most NETN parks are located within the temperate deciduous forest biome,
and fall within two avifaunal biomes (the Eastern and Northern Forest) as defined by Partners in
Flight (PIF) (Rich et al. 2004). At a finer scale, the parks range across four Bird Conservation
Regions (BCRs) (Figure 1). BCRs, developed by the North American Bird Conservation
Initiative (NABCI 2000), are ecologically defined units that provide a consistent spatial
framework for bird conservation across North American landscapes. By employing broad scale
units that are ecologically meaningful to bird populations, conservation efforts can be tailored to
support groups of species throughout the heart of their ranges. Bird Conservation Regions are
being used to help assign “conservation priority” scores for bird species. Each BCR has its own
unique list of “priority” species ranked by conservation importance according to a standardized
set of criteria determined by partners from Mexico, the U.S. and Canada.

Breeding landbirds are an important component of park ecosystems, and their high body
temperature, rapid metabolism, and prominent position in most food webs make them a good
indicator of local and regional ecosystem change. It has been suggested that management
activities aimed at preserving habitat for landbird populations, such as for neotropical migrants,
can have the added benefit of preserving entire ecosystems and their attendant ecosystem
services (Karr 1991, Maurer 1993). Moreover, landbirds are a high profile taxa, and many parks
provide information on the status and trends of the park’s avian community through their
interpretive materials and programs.

In developing comprehensive long-term monitoring plans, landbirds (a general term used to
describe relatively small, terrestrial birds, excluding raptors and upland game birds) are among
the best taxonomic groups to monitor because: 1) they are the most easily and inexpensively
detected and identified vertebrate animals, 2) a single survey method is effective for many
species, 3) accounting and managing for many species with different ecological requirements
promotes conservation strategies at the landscape scale (Hutto and Young 2002), 4) many
reference datasets and standard methods are available (Ralph et al. 1993, 1995), and 5) the
response variables are fairly well understood.

In addition, landbirds are a useful biotic indicator of the effects of habitat loss and fragmentation.
While direct loss of habitat due to development is a primary threat to landbird populations,
Neotropical migrants appear to be particularly vulnerable to habitat fragmentation (Robinson and
Wilcove 1994, Faaborg et al. 1995, Rosenberg et al. 1999). Forest fragmentation increases the
prevalence of forest edges, resulting in higher rates of brood parasitism and nest predation within
the remaining breeding habitat (Robinson et al. 1995). It is an ecological stressor that impacts all
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NETN parks due to the relatively small size of the parks and their land use histories. Although
the NPS has some management control over fragmentation within the parks, fragmentation and
habitat loss outside park boundaries is widespread throughout much of the Northeastern region.

Although NETN contains 13 park units (including APPA), implementation of this landbird
monitoring protocol will be limited to the following 11 parks: Acadia NP (ACAD); Marsh-
Billings-Rockefeller NHP (MABI); Minute Man NHP (MIMA); Morristown NHP (MORR);
Roosevelt-Vanderbilt NHS (ROVA - which contains Eleanor Roosevelt Mansion NHS, Home of
Franklin D. Roosevelt NHS, and Vanderbilt Mansion NHS); Saint-Gaudens NHS (SAGA);
Saugus Iron Works NHS (SAIR); Saratoga NHP (SARA); and Weir Farm NHS (WEFA) (Figure

).

The Massachusetts Audubon Society will continue to monitor birds at Boston Harbor Islands
National Park Area (BOHA), and a separate coastal breeding bird monitoring program was
initiated by NETN in 2007 for BOHA. Monitoring the 2,175 mile Appalachian National Scenic
Trail (APPA) is beyond the scope of this protocol. Ten of the 11 parks in the landbird monitoring
program are National Historical Parks or Historic Sites, and thus have a primary mandate to
maintain historical features, landscapes, or practices. This mandate may have a substantial
impact on ecological resources within these parks, as they are frequently managed to maintain
early successional habitats, or incorporate agriculture or forestry.

Developing a uniform protocol for monitoring breeding landbirds across NETN parks will not
only provide insights into the long-term trends of avian species composition and relative
abundance, but will also provide a measure for assessing the ecological integrity of Northeastern
temperate systems. Additionally, monitoring long-term patterns of breeding landbird
composition and abundance relative to habitat change resulting from a variety of stressors (e.g.,
deer herbivory, invasive species, fragmentation, and silvicultural practices) will improve our
understanding of their effects on breeding landbird populations and help guide management
actions within NETN parks. This protocol will also contribute to greater understanding of
breeding landbird population trends beyond NETN, since it is compatible with protocols
developed by the Great Lakes Network (GLKN) and the U.S. Fish and Wildlife Service
(USFWS; Knutson et al. 2008). This protocol is also compatible with methods used by the Mid-
Atlantic Network (MIDN).

Monitoring Objectives

Because landbirds are an important natural resource and they are a robust indicator of ecosystem
integrity, the overall goal of landbird monitoring is to track the status and trends of breeding
landbirds within the dominant matrix forest habitat at each NETN park. Breeding landbird
monitoring will also support and inform management decisions that may affect avian
populations. Additional programmatic goals are to increase the visibility of the NETN Inventory
& Monitoring Program (I&M) and to involve the public. Due to the small size of the majority of
NETN parks, combined with the fact that this is a volunteer-based monitoring program, the
ability to detect meaningful trends for individual species at each park will be limited. However,
by aggregating data into species groupings, such as guilds or PIF priority species, the ability to
detect trends will be increased. Additionally, NETN landbird monitoring will be partnering with
the Vermont Center for Ecostudies (VCE) ‘Vermont Forest Bird Monitoring Program’, a
regional landbird monitoring project initiated in 1989 (see Faccio et al. 1998). This will allow
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Figure 1. Distribution of National Park units in the Northeast Temperate Network where breeding landbird
monitoring protocols will be implemented and their associated Bird Conservation Regions.

data from some network parks (MABI, SAGA, and SARA) to be combined with data from the
VCE’s 28 Vermont study sites for more powerful estimates of population trends, thus providing
an opportunity to make inferences related to changes beyond park boundaries.

Data from NETN parks can also be compared with data collected by GLKN and the USFWS in
order to explore regional trends. With that in mind, the protocol described here addresses the
following specific, measurable monitoring objectives:

Objective 1: Determine long-term trends in species composition of native and non-native
landbirds in dominant, forest matrix habitat during the breeding season at 11 NETN parks
(listed above). The focus will be on forest and woodland sampling, except at SARA,
where grasslands will also be sampled; potential species, listed by park, can be found in
Appendix A.

Objective 2: Determine changes in relative abundance of:
a) the 10 most commonly detected species at each park; and
b) the combined suite of PIF Priority Species at each park, as determined by BCR.



For each of these species groups, the sampling objective is to be able to detect a
minimum 5% annual population change over 10 years with at least 50% power at each
park.

Objective 3: Provide correlational data that will be used to improve our understanding of
breeding landbird/habitat relationships and the effects that management actions, such as
silvicultural practices, mowing regimes, invasive plant controls, etc., may have on
landbird occupancy and relative abundance. Where sufficient data exist, periodic analyses
will correlate changes in landbird communities with site-specific information about park
management activities (e.g., silvicultural treatments, timing of mowing, and exotic
species management) and with changes in habitat metrics collected at co-located forest
condition plots (see SOP-7 Data Analysis).



Sampling Design

Introduction

Numerous sampling approaches have been used to quantify the status and trends of breeding
landbird populations and many different monitoring programs are currently in place throughout
North America to determine local, regional, or national trends in bird numbers. Most survey
methods allow simultaneous collection of information about species that share a common life
history or habitat type, but no single method will adequately sample either the diversity of
habitats that birds occupy, or life history groups such as seabirds, songbirds, raptors, and
shorebirds.

The sampling design described in this protocol involves a series of point count stations laid out
on a systematic grid that is sampled during 10-minute point counts. For landbirds, point counts
are the most widely used quantitative method of monitoring populations (Ralph et al. 1995). This
technique involves using a standardized methodology to record all birds seen or heard during a
fixed amount of time at many widely spaced point count stations. Recently, many papers have
suggested that unadjusted point counts do not provide accurate estimates of abundance or density
(see overview by Thompson 2002) because some birds may not be detected due to: 1) observer
variability (experience, hearing); 2) environmental factors (wind, vegetation); and/or 3) physical
and behavioral aspects of birds (plumage coloration, singing rate). As a result, several methods
have been advocated as a means for incorporating detection probabilities in order to adjust
occupancy and abundance (or density) estimates derived from point counts. These include
occupancy modeling (MacKenzie et al. 2002, 2003), distance sampling (Buckland et al. 2001),
removal models (Farnsworth et al. 2002), double observer sampling (Nichols et al. 2000), and
double sampling (Bart and Earnst 2002).

Occupancy models are robust, but they generally only predict species presence or absence
instead of abundance. The estimated probability of occupancy can be used as an index of
abundance or (with some assumptions) to develop estimated abundances (Royle and Nichols
2003), but it is often preferable to attempt to estimate abundance directly. Of the methods
available for estimating abundance, double sampling and double observer sampling are both
labor intensive. Use of either methodology in a large-scale volunteer-based bird monitoring
program would result in significantly reduced sample sizes. In addition, removal models present
problems because the simplifying assumption of equal probability of detection throughout a 10-
minute count is rarely met, and models without this assumption require much more data
(Mitchell and Donovan, in prep).

The use of distance sampling also has its detractors due to difficulty in meeting the assumptions
of this method (e.g., Bart et al. 2004) and recent papers suggesting that most observers cannot
estimate distance accurately (Alldredge et al. 2007, Simons et al. 2007). Since each method
outlined above has its short-comings and detractors, there may not be a “best” method of
calculating detection probabilities for purposes of avian monitoring in NETN parks. This
protocol collects data in a way that allows for removal modeling, distance sampling, and
occupancy modeling, while trying to keep the total amount of data collected reasonable for
volunteer birders.



As a means of evaluating both removal and distance modeling to determine if one of these
methods should be dropped from the protocol, we compared the abundance estimates and 95%
confidence intervals produced by both approaches using data from the first two years of
monitoring at NETN parks (2006-2007). Results showed strong overlap in several of the 95%
confidence intervals, improving our confidence that we have accurately estimated the number of
individuals in the vicinity of our point count stations (Mitchell et al. 2008). Therefore, both
modeling approaches will be used to adjust data for detection probability prior to testing for
temporal trends in species abundance.

In distance sampling, the horizontal distance from the observer is estimated for each bird seen or
heard during the count period. However, accurately estimating distance is difficult when neither
the bird nor its location can be seen, which is common in forested habitats of the Northeast.
Although training and experience help, the volume of sound produced by a singing bird is highly
variable, and can be dramatically affected by the bird’s singing position, as well as site-specific
characteristics including vegetation density and topography. Thus, training at one or a few
locations may lead to more accurate distance estimates at those sites, but not at others (Bart et al.
2004). Therefore, when the majority of detections are of unseen birds, it is preferable to collect
data in distance groups or “bands” rather than estimating exact distances (Rosenstock et al.
2002). With distance bands, the assumption concerning measuring accuracy is relaxed and the
observations need only to be placed into the correct distance band (Buckland et al. 1993), greatly
increasing accuracy and consistency among and within observers (Rosenstock et al. 2002). For
the protocol described here, bird detections will be placed into four distance bands; 0—10 m,

> 10-25 m, > 25-50 m, and > 50 m. Additionally, each 10-minute point count will be divided
into 1-minute listening periods, and observers will record the minute in which they heard each
bird. This will facilitate analysis by removal modeling using five 2-minute time intervals.
Removal models use the decreasing numbers of new birds counted in each time interval to
estimate the number of birds missed during the count (Moore et al. 2004). Collecting time of first
detection data will also enable us to group the data for direct comparisons to other monitoring
programs using 3-minute or 5-minute point counts, such as the North American Breeding Bird
Survey (BBS).

In order to compute reliable detection probabilities and correct for the abilities of individual
observers, 80-100 detections per observer for each species are needed (Bibby et al. 1998). It is
possible to calculate estimates from smaller samples, but these will be less precise. Furthermore,
while it is possible to pool data from multiple surveys to obtain adequate sample sizes for
development of these detection functions, resulting estimates may still be an unreliable measure
of differences in the actual number of birds present. However, it is still valuable to collect the
data, and pooling of data over time or across observers with similar skill levels may allow certain
limited analyses. Interpretation of survey data requires sensitivity to these extra-statistical
limitations of the estimation procedures. Additionally, the distance categories will be important
covariates in occupancy and removal modeling analyses, which do not require absolute accuracy
in distance estimation.

Site Selection

Point count stations are selected as described in SOP 4 - Establishing and Marking Point Count
Stations. In locating point count stations, four basic criteria were established: 1) point count
stations must be spaced approximately 250 m apart to avoid duplicate sampling while permitting
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observers to move efficiently between points; 2) points must be located at least 50 m from forest
edges in order to maximize sampling effort on focal species and avoid fragmentation effects; 3)
points must be located within the dominant, mature forest cover types found in each park; and 4)
at least one long-term forest vegetation monitoring plot (see Tierney et al. 2009) per study site
must be co-located within 50 m of a point count station (and within the same broad vegetation
type, such as deciduous forest) so that future changes in breeding landbird populations can be
compared with broad changes to forest structure, composition, and other variables. A “study site”
is defined as a group of point count stations that was stratified by general forest cover type into a
discrete sampling unit, each consisting of 3 - 12 points depending on park size and the spatial
configuration of major habitats within each park.

Precise co-location of breeding landbird point count stations and forest vegetation plots must be
avoided to reduce trampling of vegetation due to multiple visits to the same point. In addition,
point count stations should be located at least 15 m away from hiking trails and interpretive
signs, and at least 50 m from park boundaries, roads, buildings, and other areas frequented by the
public. To meet these criteria, point count stations were selected in three ways.

Judgment Sampling Frame: At SAIR, the small size of the park prevented us from using a
statistical sampling approach. Two point stations separated by 250 m were established along the
Saugus River and within the park boundary in consultation with the park’s resource manager. A
third station was established between the two in order to provide a chance to record additional
species, although most analyses will exclude this point due to the potential for double-counting
individuals recorded at the two other points. At MIMA, the park staff requested a grassland site
in 2011. Six point count stations were established in 2012 using expert judgment due to the small
size of the MIMA grassland patches.

Systematic Grid Sampling Frame: Point count stations for nine parks (MABI, MIMA forested
habitat, MORR, ROVA sites, SAGA, SARA, and WEFA) were selected by first overlaying a
250-m grid onto park boundaries, vegetation types, forest vegetation sampling plots, and other
data layers in ArcGIS 9.2. Point counts were then selected at grid intersections that occurred
within mature forest habitat. In some cases, points were moved slightly (ca. 10 - 50 m) in order
to avoid park trails, boundaries, steep slopes, wetlands, and other sensitive or otherwise
inaccessible habitat features, or to co-locate points within 50 m of long-term forest vegetation
sampling plots. Groups of point count stations were then stratified by general forest cover type
into discrete study sites, each consisting of 5 - 12 points depending on park size and the spatial
configuration of major habitats within each park. Smaller habitat patches that could not
accommodate at least five point count stations were excluded from the sampling frame. At
SARA, three study sites were also established within grasslands in 2006 since this habitat type
represents a significant component of the natural communities at that park.

ACAD Sampling Frame: A sampling frame based solely on a systematic grid was deemed
inappropriate for ACAD due to the amount of forested habitat (ca. 13,000 ha) and excessively
steep terrain which can be difficult and often dangerous for volunteers to access. Therefore, our
sampling frame for the park was defined in ArcGIS 9.2 by first identifying areas of the park
within 1.5 km of roads and with slopes less than 30% (Figure 2). We then overlaid the long-term
forest vegetation sampling plots, which were selected using the Generalized Random Tesselation
Stratified (GRTS) algorithm (Stevens 1997, Stevens and Olsen 2004) and identified those that
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Figure 2. Sampling frame for Acadia NP; blue shaded areas are within 1.5 km of roads and have slopes
less than 30%.

fell within large blocks (> 100 ha) of contiguous habitat. Habitat was contiguous if adjacent
polygons were within the same broad habitat class (e.g., upland coniferous forest), based on the
phys_hydr field on the park vegetation map. Beginning with the lowest-numbered site (as
determined by the GRTS algorithm), we established point count stations around the forest
vegetation plots. A central point count station was offset from the forest vegetation plot by 50 m
towards the center of the forest patch (or in a direction to make it possible to establish four sites
near the vegetation plot), and additional point count stations were placed on a regular 250-m grid
to be as close as possible to the vegetation plot. A minimum of five point count stations and a
maximum of 10 were established around at least one vegetation plot, and points were located

> 15 m from a road or trail. Points that fell within a different habitat type (as defined by the
phys_hydr field of the park vegetation map) were excluded. This approach at ACAD generates a
cluster of point count stations near a central, randomly selected station that is co-located with a
forest vegetation plot



Sample Sizes

Whenever possible, study sites will consist of 10 point count stations in order to maximize the
amount of data collected per volunteer visit. The number of point count stations per park varies,
primarily depending upon park size and amount of forested habitat (Table 1), but at ACAD the
number of stations is also affected by the availability of suitable volunteers. In order to reach the
target number of point count stations, additional points can be added at ACAD in the future
should the pool of volunteers be larger than anticipated. Because this protocol relies on the
participation of volunteers, it is likely that in some years not all study sites will be surveyed. The
Project Manager will make every effort to ensure that sufficient numbers of volunteers are
recruited and retained to meet the needs of the program, but it is important to recognize that
reliance on volunteers will result in occasional data gaps if volunteers drop out of the program
without surveying their assigned site.

Population Being Monitored

Sampling will be limited to the breeding season of migratory landbirds (mid - May through late -
June, depending on latitude), and will include those species that may potentially breed in the
park (see Appendix A). Thus, the population being sampled includes breeding landbird species
within the park boundary that use large blocks of forested habitat (plus grasslands at MIMA and
SARA) and are present during the time that the survey is being conducted. At ACAD, the
sampled population is further limited to sites that are within 1.5 km of a road and that have
slopes below 30%. At SAIR, in addition to breeding landbirds the population being sampled
includes marsh birds and water birds that can be detected from the three point count stations.

Table 1. Area of forested habitat (and grassland habitat at SARA and MIMA), and number of point count
stations and study sites established at NETN parks. For ACAD, numbers in parenthesis indicated the
target number of points and sites.

Number of Point

Forested Number of Study

NETN Park Habitat (ha) ~ CUNt SIAUONS  giies Established
Acadia NP 12,876 44 (120) 6 (12-15)
Marsh-Billings-Rockefeller NHP 197 25 3
Minute Man NHP - Forest 325 27 3

- Grassland 72 6 1

- Total 397 33 4
Morristown NHP 465 30 3
Roosevelt-Vanderbilt NHP 192 30 3
Saint-Gaudens NHS 43 5 1
Saratoga NHP - Forest 860 30 3

- Grassland 325 25 3

- Total 1,185 55 6
Saugus Iron Works -- 3 1
Weir Farm NHS 21 5 1

Sampling Frequency and Replication

For reducing within-year variability, studies indicate that sampling multiple point count stations
within a site is preferable to repeat visits to a single station (Link et al. 1994, Carlson and
Schmiegelow 2002). In addition, variability is further reduced by limiting the number of
observers conducting surveys. Therefore, each study site will be surveyed at least once annually,



and volunteer observers will be encouraged to survey two study sites each. In addition, one or
two follow-up, replicate surveys within two weeks of the initial visit will be encouraged, but not
required. The exception to this will be at the three smallest NETN parks (SAGA, SAIR and
WEFA), which can only accommodate one study site each. In order to reduce within-year
variability at these parks, study sites will be surveyed twice annually, with replicates occurring
about 7 - 14 days apart. In order to keep the effect of time of day consistent for each point, study
sites will be surveyed in the same order each time (e.g., the order in which point counts are
surveyed will never be reversed). While more repeat visits would clearly enhance this monitoring
protocol, this sampling design does allow for estimation of the probability of detection for each
species via removal, distance, and occupancy modeling approaches. Requiring volunteers to
sample on more days, even with decreased numbers of points per sample, would make it harder
to recruit and keep volunteers.

It is important to recognize the significance of maintaining observer consistency and continuity
across survey years. The precision of population trends derived from data collected using this
monitoring protocol will be increased if the same observer conducts the same survey(s)
consistently each year for as many years as possible (Bart et al. 2004). Changes in observers or
missed survey years reduce the precision, and therefore utility, of the data. In addition, because
changes in observers are inevitable, NETN, GLKN, and the USFWS are actively supporting a
web-based birder certification tool that should provide a consistent evaluation of observer skills.

To provide a degree of quality control (QC) on volunteer observers, a professional biologist
highly skilled in both bird identification and point count protocols will accompany a volunteer
observer and conduct a duplicate survey at a randomly selected park and site each year. This
duplicate survey will be conducted using the independent double observer method in which two
observers conduct point counts simultaneously but do not communicate or share observations
until after the survey is completed. Depending on availability during the field season, QC
surveys will be conducted by the Project Manager or a paid technician. Rotating this duplicate
survey to a different park each year will provide QC data that will help reveal discrepancies
between volunteer and professional observers, as well as provide an opportunity for the Project
Manager to meet volunteers in-person and become more familiar with NETN parks.

Power of Monitoring Protocol to Detect Change

Due to the relatively small size of most NETN parks and limited number of volunteer observers
available at larger parks such as ACAD, this protocol is not expected to have sufficient power to
detect trends in population size for more than a few individual abundant species. However, by
aggregating data into species groupings, such as guilds or PIF priority species, our goal is to be
able to detect a 5% annual population change at individual parks over 10 years with at least 50%
power. We also intend to supplement the point count data collected through this protocol with
additional data (e.g., eBird sightings within parks and data from Vermont’s Forest Bird
Monitoring Program) to gain a better understanding of trends for individual species.

Using the freeware program MONITOR (Gibbs 1995) and pilot data from the NETN 2006 and
2007 field seasons at 10 of the 11 parks (SAIR was not surveyed until 2008), we estimated the
power of the monitoring protocol to detect -10%, -5%, 5%, and 10% population changes over
five time periods (5, 10, 15, 20, and 25 years) for each of the 10 most abundant species in each
park, as well as for any PIF priority species. The analysis was conducted assuming a linear trend
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and using 1000 iterations, a two-tailed test, and an alpha level of 0.10. In addition, we estimated
the power of the monitoring program to detect changes in species composition, using the
Shannon diversity index, for four groups of species: interior forest specialists, residents, single-
brooded species, and PIF priority species. Because MONITOR requires multiple observations
within each year, the multiple points at each park were used for the Shannon diversity analysis.
Therefore, the mean Shannon index was the mean of the Shannon indices for each of the points
within a park. At parks where there were multiple study sites, the power analyses were
conducted in two ways: 1) treating the whole park as one site, and 2) treating each study site as
its own site and weighting those data accordingly. This resulted in more precise estimates and
lower coefficients of variation (CVs), so the analysis was conducted using alpha levels of both
0.05 and 0.10 and annual Shannon diversity changes of 1%, 2%, 3%, 5%, and 10% (both
increases and decreases) over the same five time periods as above. For the species groupings, the
analysis was conducted using an alpha level of 0.05 and the same population changes as the
Shannon analysis over 10 and 20 years.

Power Analysis Results

Individual Species: As expected, the protocol’s power to detect population changes of individual
species was quite low. For many species with low and moderate to high CVs, the power to detect
a 10% annual change over 25 years was at least 40% (Figure 3). For all but the most abundant
species with low CVs (e.g., Ovenbird, Red-eyed Vireo, etc.), the power to detect a 10% change
over 25 years was less than 80%. However, these results varied depending on the number of
individuals detected and their variance between point counts within a park, sometimes resulting
in reduced power, especially for species with relatively high CVs. It is important to note that for
species detected at rates of 0.40 birds per point or less, results were unreliable (power decreased
as time span increased); so power to detect population changes for rare species was not
calculated.

Species Groups: The protocol’s power to detect changes in groups or guilds of species was
significantly greater than for individual species. The goal stated above (detecting a 5% annual
change over 10 years with 50% power) was met for all guilds with the exception of two (PIF
priority and interior forest species) at parks with 5-7 point count stations, and PIF priority species
at parks with 10-12 point count stations (Figure 4). In these cases, mean birds per point was low
and CVs were relatively high. After 20 years of monitoring, a 2% annual change could be
detected with at least 50% power for all guilds, with the exception of PIF priority species at
parks with fewer than 12 points (Figure 4). At parks with 25-28 point count stations, power for
all guilds was quite high, with nearly 70% power to detect a 3% annual change over 10 years.

Shannon diversity: The power to detect change in the Shannon diversity indices at each park was
similar to that for species guilds. At each park, using an alpha of 0.05, a 5% annual change in the
Shannon index could be detected over 10 years with at least 40% power, while a 10% annual
change could be detected with at least 74% power (Table 2). Power to detect a 3% annual change
dropped off considerably, although it remained high for 10 forest point counts at SARA.

Because NETN park data are being incorporated into the Vermont Forest Bird Monitoring
Program (FBMP), and the data are also compatible with GLKN and USFWS data, power to
detect regional population trends can be improved in some cases. As an example, for three
NETN parks in or near Vermont (MABI, SAGA, SARA), combining data with those from
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FBMP sites will increase sample sizes and reduce CVs for many species, thereby increasing
power.

Table 2. Power to detect 3%, 5%, and 10% declines in the Shannon diversity index at each NETN park
over 10 years using an alpha of 0.05. The power to detect increases was always equal to or greater than
the power to detect decreases.

Points Power
Park Surveyed -10% -5% -3%
WEFA 5 0.994 0.785 0.446
VAMA 7 0.869 0.482 0.241
SAGA 8 0.743 0.411 0.241
SARA-Forest 10 1.000 0.993 0.821
ELRO 11 0.974 0.681 0.365
HOFR 12 0.879 0.482 0.250
MORR 19 0.995 0.809 0.469
MIMA 23 0.941 0.596 0.304
MABI 25 0.971 0.674 0.352
SARA-Grassland 25 0.975 0.662 0.348
ACAD 28 0.785 0.408 0.203
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Figure 3. Power to detect 5% and 10% population increases and decreases over 25 years for species
with low and high CVs at sites with 5 - 7 point count locations (top), 10 - 12 point count locations (middle),
and 25 - 28 point count locations (bottom). Results based on 2006/2007 pilot data analyzed using
program MONITOR. Note that power to detect a 10% population decline over 25 years was less than
70% in all cases, with the exception of study sites with 25 - 28 point count stations and species with low
CVs.
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Figure 4. Power to detect 1 - 10% annual declines of four guilds based on number of point count stations
over two time periods (10 and 20 years). Results based on 2006/2007 pilot data analyzed using program
MONITOR. Note that bottom charts are for grassland surveys at SARA, and that annual increases (not
shown) were always detected with equal or higher power than declines.
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Field Methods

Field Schedule and Preparations

The monitoring described in this protocol is implemented annually during June, although late-
May surveys are suitable at MORR and WEFA. The ability to successfully complete the annual
monitoring will hinge on thorough advance preparation. Because this is a volunteer-based
monitoring program, the most important preparation is ensuring that skilled volunteer personnel
are trained and available to accomplish the field work. Volunteer recruitment and training will be
coordinated by a VCE staff biologist/Director of FBMP with support from available staff at
individual NETN parks, preferably a Resource Manager or Park Ranger familiar with park
resources and the local birding community. Volunteers will need to be recruited well in advance
of the field season, and survey materials and protocols mailed during the month prior to the start
of the field season. In addition, any research permits or clearances necessary to gain access to
park grounds during early morning hours (ca. 0400 - 0430) must be arranged (see SOP 2 - Field
Season Logistics).

Sampling Methods

Permanent point count stations will be located as identified above (see Site Selection) and
marked with aluminum tree tags and blue flagging so they can be easily located by volunteer
observers. Starting in 2007, several study sites at ACAD were marked with aluminum trail
markers and “fire tacks” to aid navigation by volunteer observers. These more permanent
markings were expanded to other parks in 2012. SOP 4 - Establishing and Marking Point Count
Stations provides details about locating and marking point count stations, and SOP 5 -
Conducting Variable Circular Plot Point Counts provides detailed instructions on the procedures
for counting breeding landbirds and examples of completed data sheets.

End of Season Procedures

After the field data is collected, the VCE staff biologist will follow up with volunteers to ensure
they enter their data on-line in a timely manner. He or she will also perform quality assurance
and quality control (QA/QC) checks of the data, comparing field mapping cards with data coding
sheets, and data coding sheets with the database. The biologist will also follow up with
volunteers and park staff to thank them for their support, and to provide summaries of data when
they are available.
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Data Management

Overview of Database Design

Breeding landbird monitoring data will be archived into the Bird Point Count Database at the
USGS Patuxent Wildlife Research Center (http://www.pwrc.usgs.gov/point/). This web-based,
publicly accessible, and searchable repository for point count data collected in North America is
a collaborative project between the Patuxent Wildlife Research Center, the USFWS National
Wildlife Refuge System, and the American Bird Conservancy. Requests for NETN breeding
landbird monitoring data should be directed to either the Project Manager
(sfaccio@vtecostudies.org) or the NETN Data Manager (Adam_Kozlowski@nps.gov). Each
request will be reviewed on a case-by-case basis, and any data on sensitive species (as defined by
each park’s Resource Manager) will be removed before data are provided.

Data Entry and Verification

Data are entered into the Bird Point Count Database via an online data entry system that allows
volunteer observers to enter data once they have logged-in with a username and password issued
by the Project Manager. Only the Project Manager and NETN Data Manager have the ability to
edit data once they have been entered. Data are coded as “unverified” in the database and will
not show in the public search area until the Project Manager reviews data and marks them as
“verified.” Data verification is necessary to ensure that values recorded on the field form and
keyed into the database are correctly entered (i.e., the entered value is the “correct” value).
Evaluating post-acquisition data is a potentially difficult but necessary task, regardless of the
data source. Several steps are taken during and after data entry to verify that data are correct and
logical, including:

e Visual review at data entry: At time of transcription, volunteers are asked to
carefully compare the date, time, species, and observation codes recorded on the Field
Mapping Card with those transcribed onto the Data Coding Sheet to make sure they are
consistent. In addition, they are asked to verify each record after input into the database
and immediately correct any errors;

e Visual review after data entry: Data entered into the database are compared visually
to the original records; discrepancies are identified and reconciled by the Project
Manager once the original data sheets have been received. Only then will data be
marked as “verified” in the Bird Point Count Database.

Additionally, the database entry form itself has features that reduce data entry errors. These
include dropdown menus for site name, observer, and species and observation codes. For more
detailed information on data flow and data management roles and responsibilities, see SOP 6 -
Data Management.

Data Archiving

After data QA/QC, completed data forms will be copied onto acid-free paper and sent to the
NETN office each year, while originals will be maintained by VCE. NETN will maintain at least
five years of data in the network office; older data sheets will be periodically archived at ACAD.
Data sheets will also be scanned and uploaded to irma.nps.gov as pdf files.
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Data Analysis

Data Summaries and Statistical Analysis

For each park, annual summaries of breeding landbird monitoring data will consist of relatively
simple statistical tabulations providing a “snapshot” of the avian community. At SARA and
MIMA, grassland and forested habitats will be summarized separately. Annual results will also
be compared to the mean values of previous years in order to gauge whether they are above or
below “normal.” Data summaries will consist of the following metrics: total abundance, species
richness, species diversity (Shannon-Wiener index), relative abundance, and frequency of
occurrence (Table 3). These metrics will be calculated for each study site and each park (at
SARA and MIMA, forest and grassland sites will be reported separately). Results for both total
abundance and species richness metrics will also be broken down into native/non-native and
resident/migrant categories. In addition, after three years of data collection, annual time series
graphs of relative abundance by year will be plotted for the 10 most abundant species at each
park and for PIF priority species as determined by BCR (see Appendix A).

Periodically, perhaps every 5-10 years depending on perceived need and funding, a more
detailed analysis will be conducted that will include estimates of population densities and trends,
focusing on the most abundant species and those of management or conservation concern (i.e.,
the PIF priority species). Such an analysis will involve more sophisticated statistical modeling,
and may include procedures such as estimating equations (Link and Sauer 1994), repeated
measures ANOVA, hierarchical modeling, and methods for detecting non-linearities in trend
data (e.g., piece-wise linear regression or Bayesian change-point analysis). In addition, volunteer
surveys will be compared with duplicate QC surveys conducted on a rotating basis at the same
points by a professional biologist to identify discrepancies and model observer effects.

Table 3. Breeding landbird monitoring metrics and calculations from raw data.

Variable
Metric Type Units Calculation
Total Abundance Index Mean number of Total number of individuals of all species/total
individuals/point number of point count stations surveyed
Species Richness Index Number of species Sum of all species detected
Species Diversity Index NA n
(Shannon-Wiener) - z p; In(p;)
i=1
where p; = proportion of the total abundance for
the i" species, n = species richness, and In =
natural log.
Species Relative Index Number of Number of individuals of a given
Abundance individuals/point species/number of points surveyed
Frequency of Percent % of points where the Number of points on which species was
Occurrence species was detected detected/total number of points surveyed

Data will be adjusted for detection probabilities using occupancy modeling, removal modeling,
distance sampling, or other appropriate methods. Population trend analyses will likely compare
trends from NETN parks to those produced by the BBS or other regional programs such as the
VCE FBMP or USFWS bird monitoring efforts which use similar point count methodologies.
Additionally, in order to produce more robust estimates of trend, species may be grouped into
habitat/foraging guilds and network parks may be grouped together by BCR, forest ecosystem,
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or other biologically appropriate groupings. The specific analyses will vary by park in order to
make maximum use of the variations in sampling design across the network. In general,
occupancy and removal analyses will use a “robust design” approach, where there are multiple
seasons (or years) and multiple visits during a season (visits may be repeat visits to the same
point count station or visits to multiple spatially distinct point count stations within a site).

Estimates of population densities that adjust for detection probability will be derived from
distance sampling methods using the program DISTANCE 5.0 (Thomas et al. 2005), and/or
using removal modeling methods in the program MARK (Moore et al. 2004). Because a
minimum of 80-100 detections of each species per observer are needed in order to calculate
detection probabilities (and particular observer effect on detection probability) with sufficient
precision, several years of data collection will be needed for all but the most common species.
The tradeoff between precision of estimates and the ability to detect trends in a reasonable length
of time will need to be carefully evaluated. Once these detection minimums have been
accumulated, data will be input into DISTANCE and analyzed to estimate species density per
unit area and effective detection radius (EDR). The EDR is the distance from the observer
beyond which the number of birds missed equals the number detected within the EDR.
Comparisons of EDR values between species and habitats may justify combining data from
different sites in order to increase sample size and produce more precise population estimates.

Explanatory variables for statistical modeling effort will come from a variety of sources,
including long-term weather data from nearby meteorological stations, forest monitoring data,
information provided by the parks on ongoing management activities, as well as landscape level
data such as road density, forest fragmentation, etc. Table 4 includes metrics that could be useful
in helping to explain breeding landbird/habitat relationships and how management activities at
NETN parks may affect breeding landbird populations. At NETN parks where any of these
management activities are practiced or environmental sampling occurs, it would be useful to
collect the metrics listed, document the procedures, and archive the data. NETN is developing an
SOP to govern collection of ancillary data from the parks, which will be included or referenced
in this protocol once developed.

This protocol is not designed to test for the effects of management activities or other variables
occurring at a scale smaller than the park as a whole; the main objective is species and
community trend information. The correlational analyses for Objective 3 will be park-wide at
most NETN parks; we will use data from multiple vegetation plots in the same habitat type as the
breeding landbird counts, and we will use data from multiple count stations to look broadly at
whether trends in forest data are correlated with the breeding landbird data. Smith et al. (2008)
discuss why it is impractical to sample a small vegetation plot near or at a point count station,
since the birds are using a very different scale. Using a larger area that encompasses multiple
forest plots and breeding landbird point count sites will produce a more reliable match of spatial
scales, and may also allow us to incorporate spatial variability into the analysis (since many
breeding landbirds prefer habitat variation). Ideally, there would be 3 - 4 forest plots within
every point count radius (about 200 m), but such an intensive vegetation monitoring effort is
beyond NETN’s resources. We believe that having multiple forest plots within the radius of
point count stations within each site is a good compromise, and this occurs naturally from the
sampling designs of the two protocols. The exception will be ACAD, where there is a much
lower density of forest plots and very localized breeding landbird survey sites; in this case we
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acknowledge that any effort to correlate breeding landbird data with forest data will be somewhat

weak.

Table 4. Specific metrics of various explanatory variables that may be used in statistical modeling efforts
to better understand effects on breeding landbird populations.

Explanatory Variable

Specific Metrics

Mowing/brush hogging
Invasive plant control

Animal control

Controlled burns
Restoration activities
Toxic cleanups

Deer density estimates

Silvicultural treatments
Weather

Acid deposition
Mercury data

Invertebrate surveys
Landscape context

Locations, schedule, frequency, cutting height, whether hay is removed or left

Locations, methods used (including type of herbicide), schedule (when, how
often), target species, intensity (a few plants or widespread), structural level
(tree/shrub/herb)

Removals of cats, rats, mesopredators, dogs, beavers, humans (limits on
activities in certain areas), forest pests and pathogens, mosquito control

Locations, schedule, frequency, intensity
Locations, methods, dates

Locations, methods, dates

Methods, sampling dates and area covered
Locations, methods, schedule, intensity of removal

Precipitation, low/high/mean temperatures, wind, humidity
Wet deposition and soil sampling

Wet deposition, soil, and biological sampling

Index of prey abundance (especially lepidopteran larvae)

TBD: The national I&M program is developing a protocol that will provide NETN
with landscape context data for such analyses
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Data Reporting

Ecological Integrity Assessment and Scorecard

The NETN I&M program recognizes the importance of effective communication and reporting
to transform field data into a format that is both useful and clearly understood by park managers,
scientists, the public, and policy makers. This will be accomplished by developing standard
statistical summaries of vital sign measurements (see SOP 7 - Data Analysis), as well as
developing an ecological integrity scorecard that provides basic interpretation of the status and
trends for the breeding landbird vital sign. Following each field season, an annual report will be
prepared summarizing the year’s work. This will include routine summaries for each measure at
each sampled park and individual study sites. The measures will be presented in a general
framework that reflects the underlying conceptual model that the vital signs and measures are
based upon. Periodically, perhaps every 5 - 10 years depending on perceived need and funding, a
more detailed analysis will be conducted that will include estimates of population densities and
trends, focusing on the most abundant species and those of management or conservation concern
(i.e., PIF priority species).

Forest Breeding Landbird Assessment

An assessment of the biotic integrity of the avian community based on an assemblage of
behavioral and physiological response guilds (Table 5), similar to O’Connell et al. (2000), will
be utilized for forest breeding landbirds (an assessment and scorecard ranking for the grassland
breeding landbird community at SARA and MIMA is discussed below). Such a biotic integrity
scorecard will help elucidate changes in a broader, landscape context and indicate in which
direction the park may be moving along a disturbance gradient from “highly disturbed” or
“urban,” to “pristine” or “natural.” Croonquist and Brooks (1991) demonstrated that response
guilds (groups of species that require similar habitat, food, or other elements for survival) are
effective indicators of habitat disturbance. Changes in availability of specific resources are
manifested as population responses in the species dependant on that resource. For example, the
loss of snags in a forest stand can result in the decrease in the guild of bark-probing insectivores.
As O’Connell et al. (2000) indicate, an assessment of response guilds functions like an index of
biotic integrity (Karr 1991, Karr and Chu 1999), providing a system-specific framework in
which species assemblages can be ranked on a qualitative scale. This type of avian integrity
assessment provides a means to estimate condition that, unlike species richness or Shannon
diversity, is not confounded by intermediate levels of disturbance as demonstrated by Blair
(1996).

The guild-based avian integrity scorecard is based upon O’Connell et al. (2000) and consists of
13 guilds in eight guild categories (Table S8.2, SOP 8 - Data Reporting). Individual guilds were
broadly categorized as “specialist” or “generalist.” A specialist can be a species with a narrow
range of habitat tolerances, or one that exhibits a low intrinsic rate of population increase. For
our purposes, specialist guilds may be thought of as “guilds indicative of a high-integrity
ecological condition” while generalist guilds are “guilds indicative of a low-integrity ecological
condition.” Guilds were selected to reflect different aspects of each species’ life history traits.
Therefore, species may belong to several guilds simultaneously, including both specialist and
generalist guilds.
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With species assigned to guilds (see SOP 8 - Data Reporting), the proportional species richness
of each guild is calculated, resulting in a rank of Good, Caution, or Significant Concern (Table
6). “Good” represents acceptable or desired conditions; “Caution” indicates a problem may exist;
“Significant Concern” indicates undesired conditions that may require management action. The
proportional species richness is calculated as the number of species in the guild divided by the
number of species in the breeding landbird community. Following O’Connell et al. (2000), the
breeding landbird community is limited to species in five groups: Passeriformes (perching birds),
Piciformes (woodpeckers), Cuculiformes (cuckoos), Apodiformes (swifts and hummingbirds),
and Columbiformes (doves). For example, a breeding landbird community at a given park in
which 20% of the species are omnivores receives a rank of “good” for the omnivore guild (Table
6). The proportional species richness thresholds and ranks are largely based on those derived by
O’Connell et al. (2000) for birds in forested habitats in the central Appalachians, as well as from
those derived by Glennon and Porter (2005) for New York’s Adirondack Park. Considering the
wide geographic range over which the network parks are distributed, the threshold values listed
in Table 6 may need to be adjusted by bioregion, forest type, or BCR, rather than network-wide.
Additionally, these threshold values can be refined over time. The ratings’ threshold values also
assume that all breeding landbirds present in each park are detected; this assumption will not
necessarily hold true when only one year of data is analyzed. Park resource managers should not
be concerned about the results of the avian integrity analysis unless several (more than 3) guilds
are rated “Significant Concern” for multiple years of data.

Some ecological integrity reporting efforts have developed point-based indices to aggregate
information describing integrity of individual metrics into overall ecosystem scores (Karr 1981,
O’Connell et al. 2000). The success of those efforts relies upon a subjective understanding of the
relative importance of individual metrics in determining overall ecosystem integrity, and in some
cases may obscure individual ecosystem components that are in need of attention. Thus, this
avian integrity scorecard attempts to concisely convey information on each individual response
guild metric, and provide summary information only on the number of metrics classified as
“good”, “caution”, and “‘significant concern” in each park. We recognize that NPS may need to
aggregate this information at higher levels (such as by Vital Sign) for reporting at the national
level. For that reason, this scorecard adheres to NPS Vital Signs reporting conventions, and
should provide NPS with the necessary information for aggregation. We also recognize that the
scorecard is based on ecological criteria, and that park management goals may not seek to attain
“ecological integrity”. It would be possible to develop a management scorecard in concert with
park staff that reflects park progress towards avian and ecological management goals.

Table 5. Biotic integrity elements, guild categories, response guilds, and guild
interpretations used in avian biotic integrity scorecard.

Biotic Integrity

Element Guild Category Response Guild Specialist Generalist
Functional Trophic Omnivore X
Functional Insectivore forager Bark prober X

Functional Insectivore forager Ground gleaner X

Functional Insectivore forager High Canopy forager X

Functional Insectivore forager Low Canopy forager X
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Table 5. Biotic integrity elements, guild categories, response guilds, and guild
interpretations used in avian biotic integrity scorecard (continued).

Biotic Integrity

Element Guild Category Response Guild Specialist Generalist
Compositional Origin Exotic X
Compositional Migratory Resident X
Compositional Number of broods Single-brooded X

Compositional Population limiting Nest predator/brood parasite X
Structural Nest placement Canopy Nester X

Structural Nest placement Shrub Nester X
Structural Nest placement Forest-ground Nester X

Structural Primary habitat Interior Forest Obligate X

Table 6. Avian ecological integrity thresholds for 13 response guilds (based on O’Connell et al. 2000, and
Glennon and Porter 2005). Percentages are proportional species richness.

Ratings (% Species Richness)

Biotic Integrity Significant
Element Response Guild Good Caution Concern
Functional Omnivore < 30% 30-50% > 50%
Bark Prober >11% 4-11% <4%
Ground Gleaner > 9% 4-9% <4%
High Canopy Forager >12% 7-12% <7%
Low Canopy Forager > 22% 14-22% <14%
Compositional Exotic <0.5% 0.5-7% > 7%
Resident < 28% 28-41% >41%
Single-brooded > 68% 50-68% <50%
Nest Predator/Brood Parasite <10% 10-15% > 15%
Structural Canopy Nester > 35% 29-35% <29%
Shrub Nester <18% 18-24% > 24%
Forest-ground Nester > 18% 5-18% <5%
Interior Forest Obligate > 35% 10-35% <10%

Grassland Breeding Landbird Assessment

The integrity of the grassland breeding landbird community at SARA and MIMA will be
assessed with metrics based on the abundance and proportional richness of grassland obligate
species, shrub-dependant species, edge generalist species, and exotics (Table 7). The calculations
use the same methods as the forest breeding landbird assessment, except that two raptors are
included in the grassland obligate guild. In addition, for both the grassland and shrubland groups,
we will report the proportion of PIF priority species for BCR 13 that are detected out of the total
number of PIF priority species for each group (e.g., the number of PIF Priority grassland species
detected divided by the total number of PIF priority grassland species). This will help us measure
the overall value of grassland and early successional communities at SARA to rare or declining
species that are dependent on these habitats within the region (see Table S8.3 in SOP 8 - Data
Reporting). The threshold values for these metrics were determined from Browder et al. (2002)
and Coppedge et al. (2006), and using data from the pilot season of grassland surveys at SARA.
These values may be refined over time as additional regional and park-specific data are
accumulated and analyzed.
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Table 7. Avian scorecard metrics for grassland breeding landbird surveys at SARA.

Ratings (Abundance or % Species Richness)

Significant
Metric Good Caution Concern
Abundance (birds/point)
Edge generalist species <15.0 15.0-30.0 >30.0
Shrub-dependant species <1.0 1.0-5.0 >5.0
Grassland obligate species >4.0 1.5-4.0 <15
Exotic species <0.1 0.1-1.0 >1.0
Proportional Species Richness (%)
Edge generalist species <35 35-70 >70
Shrub-dependant species <10 10-25 > 25
Grassland obligate species >10 5-10 <5
Exotic species <0.1 0.1-3 >3
Proportion of PIF Priority Grassland Species >70 50-70 <50
Proportion of PIF Priority Shrubland Species >75 50-75 <50

26



Personnel Requirements and Training

Roles and Responsibilities

The VCE will coordinate the volunteer-based breeding landbird monitoring program.
Coordination will involve contacting resource managers at NETN parks to discuss the role that
they want to play in the program. The VCE Project Manager will take the lead in advertising and
recruiting for volunteers, and will welcome support from park resource managers or volunteer
coordinators with knowledge of potential participants. Other coordination activities will include
evaluating volunteers to ensure they have the skill level needed to identify breeding landbirds by
sight and sound; providing training materials, data sheets, and other equipment (e.g., timers,
clipboards); responding to volunteer concerns; and soliciting feedback from the volunteers on the
protocol. The Project Manager will also be responsible for either conducting the annual duplicate
QC survey if time allows, or hiring a qualified field technician to conduct the survey. The VCE
and NETN will work together to ensure that there is sufficient follow-up with volunteers,
including initiating a volunteer appreciation program. For additional information, see SOP 3 -
Recruiting and Training Volunteers.

At each NETN park, the resource manager or other designated staff will provide support to
volunteer observers on park-specific issues, such as access, trail or area closures, rare species
documentation, etc. At ACAD, the NETN Plant Ecologist will also provide logistical support.

All staff are responsible for ensuring that monitoring is conducted as safely as possible. Any
safety concerns should be brought to the attention of the VCE Project Manager and NPS staff.
Everyone conducting field work is responsible for reviewing and signing an acknowledgement
that they have read the Job Safety Analysis; they are also strongly encouraged to review the
information in SOP 1 - Safety. It is particularly important that park resource managers know
when volunteers are surveying, and that volunteers use check-in and check-out procedures with
designated NPS staff for the park they are surveying. For additional information, see SOP 1 -
Safety.

Volunteer Qualifications

Volunteer observers participating in the NETN Breeding Landbird Monitoring Program must be
capable of identifying the majority of breeding landbirds (> 80%) likely to be encountered by
both sight and sound. This cannot be overemphasized. Various studies have shown that observer
bias is one of the most noteworthy bias factors in trend analyses of songbird populations (Kepler
and Scott 1981, Baker and Sauer 1995). The network and VCE are actively pursuing tools for
ensuring birder skills, including supporting the extension of a web-based birder certification
program to the Northeast. Additionally, volunteers must be proficient at estimating abundance of
birds detected and their horizontal distance from the observer. Volunteers must also be capable
of hiking from 2 - 5 km over variable terrain (depending on park and study site route), and
arriving at their study site(s) by 0500 hrs on survey mornings. Volunteers are also encouraged to
obtain certification in basic first aid and CPR.

Training Procedures

As noted above, volunteer observers must already possess a high degree of skill in breeding
landbird identification in order to participate. Therefore, little training is needed in this area, but
volunteers will be provided with a list of breeding landbird species likely to be encountered at
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the park in which they will be surveying so they can familiarize themselves with the
identification of any problematic species prior to the start of the survey period. Although
observers will be experienced in the identification of breeding landbirds, many will have little or
no experience in estimating distances to vocalizing birds. Because it is not realistic to expect
volunteers from all parks to be able to attend a training session on estimating distances to
vocalizing birds, and it is not economically feasible to offer training sessions at each NETN park,
volunteers will be provided with written training procedures and asked to practice distance
estimation at their study site or in a habitat similar to the one in which they will be surveying.
These procedures are outlined in SOP 3 - Recruiting and Training Volunteers.
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Operational Requirements

Annual Workload and Field Schedule

Annual implementation of the landbird monitoring plan involves several people, including the
Project Manager, NETN staff, park resource managers, and volunteers. Annual workload
responsibilities vary widely, ranging from approximately 30 - 40% of one FTE for the Project
Manager (who is responsible for the day-to-day operations of the project), to 10 - 20 hours for
volunteers and most Park Resource Managers. This section details the annual workload and
schedule by breaking them down into the following pertinent phases — Volunteer Recruitment,
Volunteer Training, Field Season, Data Entry/QA/QC, and Reporting.

Volunteer Recruitment

Recruiting volunteer observers is the responsibility of the Project Manager (for details, see SOP
3 - Recruiting and Training Volunteers). However, assistance from park resource managers, who
may have knowledge of local birders with the necessary skills to participate, is welcome.
Volunteer recruitment should occur primarily in early spring (March - April), with the goal of
filling any observer vacancies. This will involve prior communication with participating
volunteers to determine the number and location of vacancies, as well as assessing the bird
identification skills of interested observers. The time commitment for volunteer recruitment can
range widely, from approximately 2 - 3 days up to 3 weeks annually, depending on the number
of vacancies that need filling, and the amount of correspondence with volunteers and potential
observers.

Volunteer Training

Volunteer training responsibilities are divided between the Project Manager, park and Network
staff, and the volunteers themselves (for details, see SOP 3 - Recruiting and Training
Volunteers).

The Project Manager is responsible for providing volunteers with the necessary training
materials to prepare them for conducting point count surveys in the field, navigating by map and
compass, and entering field data into the online database. The Volunteer Training Manual
(available as a PDF on the VCE and NETN websites) and other materials should be distributed
well in advance of the field season (March - April) in order to give volunteers enough time to
familiarize themselves with the protocols and conduct training exercises in distance estimation.
The estimated time commitment for providing these materials, keeping them updated and
available for download on the VCE website, and communicating with volunteers is between 1 - 2
weeks annually.

Individual park and NETN staff are responsible for ensuring that volunteers are familiar with the
proper use of navigation (GPS units) and communication (e.g., park radios or cell phones)
equipment that are available for their use at most parks. Time commitment for this is expected to
be less than 2 hours annually.

Volunteers are responsible for training themselves in distance estimation, point count survey
methods, use of map and compass, and data entry procedures. In addition, new volunteers should
familiarize themselves with the list of breeding landbirds previously detected on their study site
or park (provided by the Project Manager), and visit their study site to locate point count stations
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prior to conducting the survey. For new volunteers, the training process (including a field visit to
locate point counts) may take 4 - 6 hours, but in subsequent years an annual review of the
methodologies should be completed in an hour or less.

Field Season
Field Season responsibilities are divided between the Project Manager, individual park, and
NETN staff, and volunteer observers (for details, see SOP 2 - Field Season Logistics).

The Project Manager is responsible for preparing a mailing to all volunteer observers that
includes the necessary field equipment and materials needed to conduct their surveys, a cover
letter, and any park permits (for complete list, see SOP 2 - Field Season Logistics). The mailing
should go out by 10 May to ensure volunteers receive materials prior to the survey window of 1
to 30 June. The time commitment to prepare mailing and respond to field season-related
questions is estimated to be between 10 - 40 hours annually. If a volunteer cannot be found to
survey a given study site despite significant effort on the part of the Project Manager, NETN
staff will be notified and the Project Manager will attempt to either conduct the monitoring
himself/herself (if time allows), or hire an appropriately skilled sub-contractor, provided
sufficient funds remain in the budget for this task.

Park staff are responsible for acquiring any necessary clearances for volunteers, notifying park
security if need be, or otherwise ensuring that observers have access to park property during
early morning hours (ca. 0400 - 0430 hours) in order to start surveys at approximately 0500
hours. NETN staff will be responsible for obtaining a research permit for each park. Most NETN
parks have issued 10-year permits to cover monitoring activities, but the permit for ACAD must
be renewed each year. This annual time commitment for both park and network staff is expected
to be minimal (e.g., < 1 hour annually). At ACAD, the NETN Plant Ecologist is available to
provide logistical support to the Project Manager and volunteers. This may include marking
point count stations and study site routes, providing GPS units and training on their use, or
responding to volunteer inquiries specific to the park. In most years, the time commitment for
these responsibilities should be minimal (1 - 2 hours), but could range up to 25 hours if new
point count stations need to be established. Establishing and maintaining point counts at parks
other than ACAD is the responsibility of the Project Manager, which will require periodic visits
to parks (~ 5 - 10 days approximately every 5 years).

Volunteer observers are responsible for conducting breeding landbird surveys during the month
of June (for details, see SOP 5 - Conducting Variable Circular Plot Point Counts). Depending on
the number of points on a given study site, surveys should take 2 - 2.5 hours to complete (not
including travel time to and from park). Shortly after completing the survey (preferably the same
day) observers should transcribe data from field cards to data coding sheets. This task takes less
than an hour.

Data Entry and QA/QC

Data entry into the web-based, Bird Point Count Database is primarily the responsibility of the
volunteer observer who collected the data in the field. The Project Manager will provide support
and guidance as needed, responding to questions about the data entry website, establishing
deadlines for completing data entry, and sending out periodic 