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Mike (et al.)--

In answer to your questions, and some of the others that came up during our call
this morning:  

1.  The error on page 8 is just a glitch that popped up when it got un-linked from
our citation software.  We'll get this fixed on the release version.  As per my
discussion with Mike M. this morning, we will have a cleaned-up version to you that
can be distributed no later than Feb 3.  This will still be a draft version, but will be
concurrently sent out for peer review (it has already been through internal/informal
review).  

2.  As for peer review, we didn't get this reviewed beyond internal folks.  Specifically
this has been sent to CAHA staff (Thayer and Britta), and Cherri Green for
comment.  Mike also sent it to David Rabun as well, but received no comments
back.  

3.  The purpose of this report was twofold:  to summarize Jessica's sampling data
from the pilot year's worth of efforts, and to determine a minimum sampling effort
that could be implemented for sampling plovers.  It's important to remember that
this study, while similar to the long-term monitoring efforts in terms of methodology,
was done with a much greater intensity and in more places than the monitoring that
is currently underway.  It does, however, we do have the data to talk about the
distribution of the species throughout the park as opposed to just the spit areas.  

4.  Though I couldn't pinpoint the discussion of distribution of the species throughout
the park while we were discussing, it's actually in there on page 17.  We'll expand/
and clarify a bit in that section, but if asked before the 3rd, we do have park-wide
location data for AMOY, PIPL, REKN, and WIPL.  Red Knot was not more abundant
in the spit areas relative to the general beachfront areas (even chance of seeing
them in one location vs. the other); American Oystercatcher was more abundant in
the spit areas, though not significantly so.  We didn't have enough data to make
such a determination with Wilson's Plovers.   We will check and indicate whether
there were any areas of concentrated observations before sending the report out for
peer review, and Mike (Byrne) will be adding in maps of observations for all four
species.  

5.  As for the protocol, we are planning on this being out the door for peer review by
February 10.  This has taken longer than we hoped because the IT side of things
proved to be more challenging than anticipated, but the server-side work is now
complete.  Between now and the 10th, Emma will contact Abra to migrate your
existing database onto the network data server and will work with her to ensure a
seamless migration to the new data system.  Once that is done I will send out an
email to other park staff to arrange a time where Mike Byrne and I can come up and
do a walk thru of the overall system, where to find the info you need when you
need it, etc.
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1.0 INTRODUCTION 


1.1 Overview 


Cape Hatteras National Seashore (CAHA) serves several vital functions in shorebird conservation; it 
provides breeding habitat, important stop-over areas for migrating birds, and wintering habitat for a 
variety of species.  Shorebirds are key components of our coastal ecosystems and a primary reason for 
visitation by many visitors.  Several species of special conservation concern use CAHA for some part of 
the year, including Piping Plover, Red Knot, American Oystercatcher, and Wilson’s Plover; the focus of 
2006/2007 monitoring efforts. 
 
Piping Plover use a variety of habitats during the migratory period and in winter for foraging (e.g., wash 
zone, intertidal ocean beach, wrack lines, washover passes, mud, sand and algal flats, and shorelines of 
streams, ephemeral ponds) (Loegering 1992, Hoopes 1994), however these habitats must be available and 
free from disturbance (Lafferty 2001).   
 
North Carolina is currently the only state on the Atlantic Coast that has Piping Plovers during all phases 
of the annual cycle (Cohen 2005).  Band sightings indicate that plovers from all three North American 
breeding populations use CAHA during migration and/or the winter, and plovers from the endangered 
Great Lakes population have been documented in fall and spring migration and the wintering period 
(Cohen 2005).  All piping plover breeding sites at CAHA were designated as critical habitat for wintering 
birds, as defined by the Endangered Species Act (Federal Register 2001) until 2004, when a court 
decision vacated the designation for Oregon Inlet, Cape Point, Hatteras Inlet, and Ocracoke Island [Cape 
Hatteras Access Preservation Alliance vs. U.S. Dept. of the Interior, 344 F. Supp. 2d 108 (D.D.C. 2004)].  
 
Between 2000 and 2005, the highest number of nonbreeding plovers at CAHA occurred during fall 
migration, which begins in July and peaks between July and September (Table 1).  The fall counts were 
highest at South Ocracoke, followed by Oregon Inlet (Bodie Island Spit, Pea Island National Wildlife 
Refuge, and formerly Green Island which is now largely unusable due to vegetation growth), then 
Hatteras Spit and Cape Point.  Fall migration may last until November. 
 
According to Cohen (2005), the first banded winter residents may appear in July, however, the majority of 
wintering birds arrive in August.  The nonbreeding population from Dec. – Jan. likely consists entirely of 
winter residents.  Cohen (2005) estimated the wintering population of Piping Plover to be ca. 20-35 birds; 
however Byrne et al. (2007) suggested it may be ca. 7-18 birds.  Byrne et al. (2007) attempted to estimate 
the wintering population abundance of Piping Plover, but failed to meet the minimum requirement of 80 
statistically-independent distance samples necessary to calculate a valid detection function (Buckland et 
al. 2001).  Cohen et al. (2007) estimated wintering population size at Oregon Inlet only to be ca. 11 birds 
Cohen (2005) noted the highest single counts of Piping Plover from 2000-2005 data occurred at Oregon 
Inlet and Ocracoke Inlet.  Data collected in the winter of 2006/2007 support this pattern (Byrne et al. 
2007). 
 
Spring migrants may appear in February or early March, and their numbers peak in late March or April 
(Cohen 2005).  Sites at Oregon Inlet have had the highest abundance of spring migrants, followed by 
Ocracoke Inlet, with fewer numbers at Hatteras Spit and Cape Point.  Ecological factors governing the 
distribution and size of the nonbreeding population at CAHA are unknown. 
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The Red Knot undergoes one of the longest migrations of any bird; from their nesting grounds in the 
northern Arctic to their wintering grounds in southern Chile (Harrington 2001).  Birds with long 
migrations are more dependent upon adequate habitat than birds that undertake shorter migrations and can 
be more susceptible to compromised habitat (Piersma and Baker 2000).  They tend to be gregarious as 
migrants, thus increasing the likelihood of local-scale disturbances (e.g., hunting, disease, harassment) 
having a more substantial impact of the migrating flock.  Population abundance is estimate to have 
decreased 30% since 1980 (Donaldson et al. 2000).  
 
Data suggest American Oystercatcher abundance is declining throughout the southeast (Davis et al. 2001).  
The U.S. Shorebird Conservation Plan lists American Oystercatcher as a species of extreme high priority 
(Brown et al. 2001).  The effects of human-induced disturbance on American Oystercatchers remain 
unknown (Davis et al. 2001).  The largest American Oystercatcher wintering populations occur in 
Virginia, North Carolina, and South Carolina (Nol and Humphrey 1994); however, limited information 
exists regarding migratory and wintering habitat use (Meyers 2005) 
 
Wilson’s Plover do not winter at CAHA, but migrate through CAHA from breeding grounds in Maryland 
and Virginia during the spring and fall.  The U.S. Shorebird Conservation Plan lists Wilson’s Plover as a 
species of high concern (Brown et al. 2001).  Harrington et al. (1989) estimated fewer than 1000 birds 
comprise the Atlantic coast population. 
 
The following analysis is the result of first-year implementation of the long-term shorebird monitoring 
protocol developed by Byrne et al. (2007).  Results of this study served as a means for protocol 
refinement. 


1.2 Justification for Study 


• Migratory and wintering Piping Plover at CAHA consist of the threatened Atlantic Coast 
population and the endangered Great Lakes and northern Great Plains populations; which are 
protected under the Endangered Species Act of 1973 (as amended in 1982).  Consistently- and 
systematically-collected data on trends in presence, timing, and habitat use for this species, 
however, do not exist for CAHA. 


• The Recovery Plans for all three Piping Plover populations highlight the limited current 
knowledge on migratory and wintering patterns and emphasize the need for more information 
(USFWS 1988, USFWS 1996, USFWS 2003). 


• The aforementioned shorebirds are likely good indicators of beach / dune ecosystem condition as 
they are sensitive to habitat perturbations. 


• This presents an opportunity for across governmental agency and non-governmental organization 
cooperation and data-sharing as shorebirds migrate and winter across many jurisdictional 
boundaries and are systematically monitored in many locations (e.g., CACO, Great Lakes) 


• The National Parks Omnibus Act of 1998 includes a congressional mandate for Parks to provide 
information on the long-term trends in the condition of their natural resources. 


• Data are limited regarding frequency of habitat use by the aforementioned shorebirds and relative 
abundance of wintering populations. 


• Terms and Conditions of the August 2006 Biological Opinion state “The NPS must monitor 
presence, abundance, and behavior of migrating and wintering piping plovers from August 1 to 
March 31 of each year.  Specific observations should be made relative to the above parameters 
with respect to the level and types of human activity in the area”. 
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1.3 Measurable Objectives 


• Identify areas of consistent use by migratory and/or wintering focal shorebirds at CAHA and if 
these areas remain consistent over time. 


• Determine the habitat type used by migratory and/or wintering focal shorebirds at CAHA. 
• Determine spatial and temporal variability in beached birds at CAHA during the wintering and 


migratory period . 
 


2.0 METHODS 


2.1 Study Area 


Cape Hatteras National Seashore is part of the east coast barrier island system (Figure 1).  The Seashore 
consists of 14,326 ha of land and 121 km of beach.  The U.S. Fish and Wildlife Service administers Pea 
Island National Wildlife Refuge within the boundary of the Seashore.  The Seashore has recently been 
designated a Globally Important Bird Area by the American Bird Conservancy because of the importance 
of the Seashore’s habitats to avian breeding, migration, and wintering.  Developmental pressures outside 
the Park and visitor and recreational uses represent the major categories of threat to the integrity of natural 
resources at CAHA.  As is the case in all National Seashores in the SECN, adjacent property development 
has resulted in direct loss and fragmentation of habitat upon which numerous park wildlife species were 
partially dependent.  Other threats to natural resources include off-road vehicle use, the introduction of 
non-native plants and animals, and dredging of channels adjacent to the park. 
 
Definitions of the term “habitat type” follow that proposed by Daubenmire (1968), despite the fact these 
communities are disturbed to such an extent that successional vegetative processes occur on a very limited 
scale.  See Table 1 for descriptions of the shorebird habitat types used in this study. 
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Table 1.  Shorebird habitat types at Cape Hatteras National Seashore (Bloom 1998, Hoffman and Shroyer 
2004, Komar 1998, Leatherman 1979, York, L., SERO Coastal Geomorphologist, SERO, NPS). 
Habitat Type Habitat Type Description 


Backdune The dune farthest from the beach 


Backshore Beach zone landward of the berm crest and the normal high-tide line; this zone is subject to wave 
action only during storm or extreme high tide conditions 


Blowout A flat or bowl-shaped area in the primary dune line where dune sand has been eroded away by wind; 
the bowl in this area may accumulate water or be eroded to the water table 


Foreshore The intertidal area that lies seaward of the berm crest 


Inland freshwater 
pond Freshwater wetland resource with > 50% open water 


Inland freshwater 
wetland Freshwater wetland resource with < 50% open water 


Intradunal swale Low-lying areas between primary dune and backdune; may have wetland / wetland fringe vegetation of 
short hydroperiod  


Mud flat / Algal flat 
Area of minimal wave action and exposed at low tide; predominantly devoid of vegetation; substrate 
typically composed of sand, silt, and clay; areas occasionally have thin algal layer; commonly located 
between barrier islands and mainland; can have moderate to large amounts if organic material in sand 


Overwash A breach in the primary dune line resulting from swash uprush during storms or extreme high tides; 
often produces a fan-like feature as sand is deposited inland beyond the dune system(s) 


Primary dune The dune closest to the beach; land feature formed from an accumulation of windblown sand; these 
features are often covered with vegetation 


Salt marsh / Tidal 
creek / Brackish 
Marsh 


Area dominated by non-woody, halophytic plant species and tidally influenced 


Sand flat 
Accretion zone from downdrift of offshore sediment transport with minimal vegetative cover and slight 
elevation above sea level (e.g., a spit); occasionally has ponded water; exposed at low tide; has little or 
no organic material in sand 


Secondary dune, 
tertiary dune, etc. 


Dune between primary dune and backdune, increasing with distance from beach; land feature formed 
from an accumulation of windblown sand; these features are often covered with vegetation 


Surf zone / Open 
water Area immediately seaward of the foreshore 


Wrack line Beach zone where marine debris (natural and artificial) is deposited; often indicates high-tide line 
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Figure 1.  Geographic location of Cape Hatteras National Seashore, the four sub-units identified in this 
protocol, and the park miles used as sampling units. 
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2.2 Sampling Design 


The population of interest in this protocol are focal shorebirds that migrate through or winter at CAHA.  
All accessible coastal (i.e., beachfront) areas at CAHA deemed as potential focal shorebird migratory 
and/or wintering habitat were included in the initial sampling design, and are defined as the sampling 
frame.  The sampling units used for this protocol are the park miles.  There are 62 park miles at CAHA.  
In order to facilitate consistency among wildlife programs at CAHA, the park miles chosen as the 
sampling unit of this protocol are loosely associated with the Sea Turtle Management Zones, established 
by the North Carolina Wildlife Resources Commission, and several of which are designated as sampling 
locations for the Program for Regional and International Shorebird Monitoring (PRISM) / International 
Shorebird Survey (ISS) protocol.  A shared, or similar, sampling unit among the sea turtle- and shorebird-
monitoring programs may further increase the utility of these data in assisting with management decisions 
and contributing to larger-scale monitoring efforts. 
 
The sampling regime for this protocol consists of a two-tiered sampling approach: a combination of 1) 
high- and 2) low-intensity sampling units.  The high-intensity zones are accreted areas (i.e., spits / points 
– sites with a known focal shorebird presence) in the Park and the low-intensity units were all other 
oceanside / beachfront miles.  Allocation of sampling units (i.e., park miles) into one of the two respective 
sampling regimes was the result of suspected and previously observed focal shorebird use.  Spits / points 
in CAHA include five sites: Bodie Island Spit, Hatteras Island Cape Point, Hatteras Island Spit, Northeast 
Ocracoke Island, and Ocracoke Island Spit.  Because of logistical challenges at CAHA (e.g., long travel 
times between sampling sites, etc.), the Park was divided into 4 sub-units (Error! Reference source not 
found.1): Bodie, Middle Hatteras, South Hatteras, and Ocracoke.  Each sub-unit has an approximately 
equal number of sampling units. 
 
A line transect (Anderson et al. 1979) was used to sample each sampling unit; however the high-intensity 
sites are spatially broad and one transect would not adequately cover the unit.  These areas were split into 
smaller areas approximately 300-m wide and a transect was placed within these areas to facilitate sub-
sampling of these sampling units and ensure complete coverage. 
 
High- and low-intensity sites are sampled on the same day.  The sampling schedule is designed in 
alternating fixed daily intervals (e.g., Wednesday: high-intensity – 0700 – 1200, and low-intensity sites – 
1300 – 1800, Thursday: low-intensity – 0700 – 1200, and high-intensity sites – 1300 – 1800) throughout 
the annual sampling event.  This alternating procedure facilitated obtaining an approximately equal 
number of sampling events by tidal stage.  A random selection of points (i.e., sampling times) across a 
cyclic process (i.e., tidal fluctuations) will result in an approximately equal number of samples collected 
within each tidal-stage category; however, as the number of categories increases the number of samples 
necessary to adequately characterize each category will increase 
 
In the high-intensity sampling regime, the spits / points are sampled in their entirety during each sampling 
event (i.e., all transects contained therein).  The observer began observations of the unit (oceanside, 
soundside, or interior) closest to the access point for the site to avoid observer influence on birds prior to 
measurement.  In the low-intensity sampling regime, only the unit specified was sampled during the 
designated time.  No site was sampled at an interval of less than four days to avoid any potential across-
day observer influence on focal-shorebird presence.  The sampling regime was on a rotating schedule with 
an eleven-month duration.  Table 2 outlines an example sampling schedule for high- and low-intensity 
units and was designed to be conducted on a five-day work week, beginning Wednesday of each week 
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with Mondays and Tuesdays off.  The sampling order of high- and low-intensity sampling units was 
randomly determined.  The migratory component of this protocol is defined as July – October and 
February – May.  The wintering component is defined as November – December.  High- and low-
intensity sites are sampled from July – May to capture both of these periods. 
 
Table 2.  Example annual migratory and wintering shorebird monitoring schedule for sampling units at 
Cape Hatteras National Seashore.  Shaded cells indicate sampling to occur before 12:00 and unshaded 
cells indicate sampling to occur after 13:00.  


Order Park Sub-unit High-intensity Site (Park Mile) Low Intensity Sites (Park Mile) 


1 Ocracoke PM 75o, PM 75s, PM 75i PM 62, PM 69, PM 71 
2 South Hatteras PM 58o, PM 58s, PM 58i PM 40, PM 46, PM 49 
3 Middle Hatteras PM 45e, PM 45i, PM 45s PM 29, PM 39, PM 44 
4 Bodie PM 4o, PM 4s, PM 4i PM 2, PM 3, PM 18 
5 Ocracoke PM 59o, PM 59s, PM 59i PM 63, PM 64, PM 73 
6 South Hatteras PM 58o, PM 58s, PM 58i PM 50, PM 51, PM 57 
7 Middle Hatteras PM 45e, PM 45i, PM 45s PM 30, PM 32, PM 35 
8 Bodie PM 4o, PM 4s, PM 4i PM 23, PM 25, PM 27 
9 Ocracoke PM 75o, PM 75s, PM 75i PM 61, PM 65, PM 74 


10 South Hatteras PM 58o, PM 58s, PM 58i PM 47, PM 52, PM 56 
11 Middle Hatteras PM 45e, PM 45i, PM 45s PM 37, PM 38, PM 42 
12 Bodie PM 4o, PM 4s, PM 4i PM 21, PM 22, PM 28 
13 Ocracoke PM 59o, PM 59s, PM 59i PM 66, PM 70, PM 72 
14 South Hatteras PM 58o, PM 58s, PM 58i PM 41, PM 48, PM 53 
15 Middle Hatteras PM 45e, PM 45i, PM 45s PM 31, PM 33, PM 34 
16 Bodie PM 4o, PM 4s, PM 4i PM 0, PM 20, PM 26 
17 Ocracoke PM 75o, PM 75s, PM 75i PM 60, PM 67, PM 68 
18 South Hatteras PM 58o, PM 58s, PM 58i PM 54, PM 55 
19 Middle Hatteras PM 45e, PM 45i, PM 45s PM 36, PM 43 
20 Bodie PM 4o, PM 4s, PM 4i PM 1, PM 19, PM 24 


 
 


2.3 Field Methods 


The technique for quantifying focal shorebird observations consisted of time-constrained transect-based 
surveys with distance sampling of habitat types within the entire sampling unit (Anderson et al 1979, 
Buckland et al. 2001).  Each transect was one-mile in length and was surveyed for 30 minutes.  When a 
focal shorebird was observed, the habitat type in which it was observed, general activity (i.e., moving, 
flying, sedentary), and distance from the observer was recorded.  The azimuth of the transect and azimuth 
to the focal shorebird was also recorded.  Due to equipment issues, distance samples were only collected 
during the last 4 months of the study.  General weather conditions, tidal stage, and potential sources of 
disturbance (i.e., vehicles, people, unleashed dogs) were also recorded within each sampling unit.  The 
sampling units were also surveyed for beached shorebirds. When a beached or moribund shorebird was 
detected, the species, condition, and any obvious possible causes of death were recorded.  Methods are 
conceptually based on those developed for Cape Cod National Seashore (Erwin et al. 2003). 
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2.4. Data Analysis 


The Piping Plover data was used to conduct a Power analysis because 1) it is the highest Park priority of 
the four focal shorebirds included in the protocol, 2) this species is of significant conservation concern, 3) 
this species had the highest number of individual observations, and 4) observations occurred throughout 
the sampling period.  Normalized counts (i.e., number of observations / unit of effort) were used for this 
calculation.  Our sampling objectives was that we wanted be 90% sure we could detect an annual change 
of 20% in the population mean with a 5% chance of a false-change error. 
 
The power to detect annual and monthly trend was calculated with the equation for permanent plots 
without the finite population factor (Elzinga et al. 1998).  The equation is: 
 


2


2


2
)(


s
MDCnZZ ±−= αβ  


 
Where: 
n = sample size 
s = standard deviation 
Zα= Z-coefficient for the false-change (Type I) error rate. 
Zβ= Z-coefficient for the missed-change (Type II) error rate.  Power = 1-β 
MDC = Minimum detectable change size from sampling event t1 to sampling event t2  
 
Detection frequency is a measure used to determine the relative likelihood of detecting a focal element in 
any given area.  We used the number of groups of focal species encountered per transect rather than the 
number of individuals to avoid overestimation and a subsequent bias in our estimate.  This measure was 
used as a tool to determine the timing of the wintering population of Piping Plover (i.e., when did 
detection frequency remain approximately constant) and was only calculated for Piping Plover. 
 
Abundance estimation is generally not possible for a migratory population of shorebirds, as these 
populations are considered “open” (i.e., the population exhibits one or more population processes during 
the sampling period – births, deaths, emigration, or immigration).  A basic requirement of abundance 
estimation for any species using distance estimation is that the population is “closed” (i.e., the population 
of interest does not exhibit any of the aforementioned processes).  While abundance estimation is possible 
for the wintering population of shorebird species, it is unlikely that an observer will be able to collect the 
80-100 statistically independent distance measures necessary to calculate a valid detection function g(x) 
(Buckland et al. 2001), as the wintering population of many shorebird species is estimated to be small and 
detection frequencies are low.   
 
The primary purpose of distance sampling as part of this protocol was to calculate an effective strip width 
(i.e., the distance at which detection probability decreases significantly) and, subsequently, determine 
transect spacing to ensure all areas have an equal likelihood of being sampled and facilitate random-
transect placement.  The secondary purpose was to determine if 80-100 distance measures for each 
species could be collected and a wintering abundance estimate be calculated.  Other objectives included to 
1) determine if the shape criterion was met (i.e., detections are certain along the transect and remain 
certain for a given distance from the transect), 2) determine if detectability remains constant by species 
and by month.  For example, if counts are equal over time period t1 and time period t2 but detectability 
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differs between the two time periods, it is likely that the abundance estimate is incorrect and therefore not 
comparable.  We used Program DISTANCE to estimate ESW (Buckland et al. 2001). 
 
Pearson and Spearman correlations (Zar 1999) were conducted on tidal stage and habitat use, and habitat 
use and observed counts.  A Mann-Whitney test was used to compare normalized counts in high intensity 
and low-intensity areas (Zar 1999). 
 


3.0 RESULTS 


3.1 Piping Plover 


Over 85% of Piping Plover observations occurred in mudflat /algal flat and foreshore habitat types 
(Figure 2).  Observed use of mudflat / algal flat habitat types was not related to tidal stage, whereas 70% 
of observations in the foreshore habitat type occurred at low tide.  Tidal stage was not correlated with 
observed habitat-type use (rs = 0.21).  Detection frequency of Piping Plover was highly variable; however 
relative stability in this measure from mid-November to mid-February, under a constant sampling effort, 
provides evidence of a closed population (Figure 3).  The fall migration appears to peak in August (Figure 
4).  The spring migration likely peaks in May, but nest initiation by Piping Plover and logistical issues 
precluded sampling later than April 2007.  The three highest single-day counts were 24 in July 2006, 50 
in August 2006, and in 14 April 2007. 
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Figure 2.  Proportion of Piping Plover observations (n=277) by habitat type and tidal stage at Cape 
Hatteras National Seashore, 2006/2007.  LT = Low Tide, HT = High Tide. 
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Figure 3.  Detection frequency for Piping Plover in accreted areas at Cape Hatteras National Seashore, 
2006/2007.  Estimated wintering population shaded in gray. 
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Figure 4.  Monthly normalized counts of Piping Plover and sample size at Cape Hatteras National 
Seashore, 2006/2007.  . 
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3.2 American Oystercatcher 


Approximately 75% of American Oystercatcher observations occurred in foreshore and mudflat / algal 
flat habitat types (Figure 5).  American Oystercatcher appeared to use the foreshore habitat type during 
both tidal extremes; however mudflat / algal flat appeared to be used exclusively during high tide.  Tidal 
stage was not correlated with observed habitat-type use (rs = 0.25).  The highest number of birds appear to 
occur in August and CAHA does not appear to have a wintering population of American Oystercatchers 
(Figure 6).  The two highest single-day counts were 13 in October 2006 and 12 in August 2006. 
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Figure 5.  Proportion of American Oystercatcher observations (n=181) by habitat type and tidal stage at 
Cape Hatteras National Seashore, 2006/2007.  LT = Low Tide, HT = High Tide. 
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Figure 6.  Monthly normalized counts of American Oystercatcher at Cape Hatteras National Seashore, 
2006/2007.  Monthly sample sizes are the same as those in Figure 4. 
 


3.3 Red Knot 


Approximately 80% of Red Knot observations occurred in the foreshore habitat type (Figure 7); with a 
relatively equal distribution of observations occurring at low and high tides.  Tidal stage was not 
correlated with observed habitat-type use (rs = 0.27).  Monthly Red Knot counts exhibit no annual pattern 
(Figure 8).  Red Knot detections are generally of large groups (ca. 100 birds) along beachfront areas.  The 
two highest single-day counts were 230 in February 2007 and 170 in November 2006 
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Figure 7.  Proportion of REKN observations (n=1205) by habitat type and tidal stage at Cape Hatteras 
National Seashore, 2006/2007.  LT = Low Tide, HT = High Tide. 
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Figure 8.  Monthly normalized counts of Red Knot at Cape Hatteras National Seashore, 2006/2007.  
Monthly sample sizes are the same as those in Figure 4. 
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3.4 Wilson’s Plover 


Only seven WIPL observations were made during the entire sampling period.  The authors do not attribute 
this to the absence of Wilson’s Plover from CAHA, but rather due to a realized difficulty in proper 
identification of this species by field personnel (i.e., insufficient training).  All of the observations 
occurred in the foreshore habitat type during low tide. 
 


3.5 Off Road Vehicles 


Normalized counts of ORV’s show the highest number occur during the fall (Figure 9).  Approximately 
twice as many ORV’s occur in the accreted areas compared to general beachfront areas. 
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Figure 9.  Monthly normalized counts of Piping Plover and sample size at Cape Hatteras National 
Seashore, 2006/2007.  Monthly sample sizes are the same as those in Figure 4. 
 


3.6 Power Analysis 


Analysis of 2006/2007 revealed only moderate power (i.e., 60%) to detect large changes (i.e., 80%) in the 
monthly population mean with α = 0.05.  We do, however, have good power (i.e., 0.80) to detect a 30% 
change in the annual population mean with α = 0.05. 
 
Using the 2006/2007 data, we estimated the power to detect trend of the revised sampling design to be 
implemented in 2007/2008 and included in Byrne et al. (2007).  Assuming the data collected reflect true 
population patterns, our observed estimated power is 80% to detect a 40% monthly change in the 
population mean with a 5% chance of detecting a false change, and 80% power to detect a 10% annual 
change in the population mean with a 5% chance of detecting a false change. 
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3.7 High Use Areas 


Normalized counts of Piping Plover were significantly higher in accreted areas than general beachfront 
areas (U = 44152.0, p<0.001).  Normalized counts of American Oystercatcher were not significantly 
different between accreted areas or general beachfront areas (U = 387945.5.0, p=0.07), although 
suggestive of a difference.  Normalized counts of Red Knot were not significantly different between 
accreted areas or general beachfront areas (U = 34965.0, p=0.86).   


4.0 DISCUSSION 
 
Habitat use patterns for Piping Plover identified as part of this effort are comparable to those identified by 
other studies (e.g., Haig and Oring 1985, Nicholls and Baldassarre 1990).  The habitats play a vital role in 
shorebird survival during the migratory and wintering period.  These habitat types are also important to 
Red Knot and American Oystercatcher.   
 
While Piping Plover and American Oystercatcher occur more frequently in accreted areas at CAHA, Red 
Knot do not.  Subsequently, data collected under the revised sampling will adequately reflect American 
Oystercatcher, but it will not facilitate an accurate representation of Red Knot populations at CAHA as 
they tend be more evenly distributed in the foreshore habitat type across the park.   
 
Accreted area at park have the highest likelihood of ORV-Piping Plover interactions as these areas tend to 
be where moist-substrate habitat types occur, other than the foreshore habitat type, and warrant special 
management focus. 
 
The lack of Wilson’s Plover data emphasizes the need for thorough training of field personnel to ensure 
proper identification and maximize sampling efforts. 
 
Because of the observed substantial across- and within-site variability of Piping Plover observations, the 
general rarity of this species, and disproportionate distribution of habitat types across the park, a park-
wide sampling design must include two times the number of samples collected in the accreted areas 
during 2006/2007 in order to have 80% power to detect a 20% change in the number of birds observed 
(i.e., the population mean).  Monitoring efforts that focus only on the accreted areas will improve power 
and decrease monitoring effort at the cost of park-wide inference. 
 
Shorebird count data collected under this protocol results in a constant-proportion population index E(C) 
= βN, where E (C) = the expected count, β = probability of detection, and N = the actual population size.  
The primary assumption of this index is that performance remains constant for varying values of N (i.e., it 
is linearly correlated), and this protocol is not designed to address this assumption or the efficacy of the 
index.  As is frequently the case with population indices, difficulty exists in establishing the true 
relationship between index performance (i.e., validity) and true population abundance.  Further 
implementation of the distance sampling component, however, will serve as a preliminary means to 
address the validity of the index by determining if detectability remains constant over time.  For example, 
if the index reveals two counts that are substantially different at the same site between time year 1 and 
year 2 but detectability also varies between the two sampling events, it is more likely the differing counts 
reflect differences in detectability rather than differences in true population size.  Other potential ways to 
assess index validity are: 1) If the monitoring effort has moderate to good power (i.e., β = 0.2 – 0.4), this 
increases the confidence in index performance, 2) if distance sampling does result in a valid detection 
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function and subsequent abundance estimate, the relationship between these two values can be explored, 
3) the proportion of banded birds in a sample over time may also serve as a means to evaluate index 
validity (i.e., a mark/recapture – re-sight study); which can be done easily as part of this protocol, 4) 
implement a double-sampling approach, or 5) since the wintering Piping Plover population assumed to be 
small, coordinated simultaneous counts repeated over several days would result in a timelier estimate with 
an associated confidence interval, however detectability will not be accounted for using this technique.  It 
is important to note that inferences of abundance based on an index that has not been validated can result 
in incorrect conclusions and assumptions. 
 


5.0 MANAGEMENT IMPLICATIONS 
 
Based upon the results from the first year of implementation of the Byrne et al. (2007) protocol, the 
sampling design of the protocol was refined to increase power to detect trend, reduce the amount of 
sampling effort, and additional measures were added at the request of Park staff [refer to Byrne et al. 
(2007) for details].  We recommend that non-breeding shorebird monitoring continue under the 
specifications outlined in the aforementioned revised protocol. 
 
Strong evidence exists that Piping Plover use the accreted areas at CAHA more than general beachfront 
areas.  These areas are also popular spots for ORV’s.  Based upon these observations, accreted areas have 
the highest likelihood of ORV – Piping Plover interactions.  Based on 2006/2007 monitoring data, the 
majority of Piping Plover observations occurred in foreshore and other moist-substrate habitat types 
within or adjacent to accreted areas; protection of these high-use areas during times of high use by Piping 
Plovers should provide substantial and equal access to both foreshore and other moist substrate habitat 
types (e.g., mud flats, sand flats, algal flats).   
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Background and Objectives 


Overview  


Cape Hatteras National Seashore (CAHA) serves several vital functions in shorebird conservation; it 
provides breeding habitat, important stop-over areas for migrating birds, and wintering habitat for a 
variety of species.  Shorebirds are key components of our coastal ecosystems and a primary reason for 
visitation by many visitors.  Several species of special conservation concern use CAHA for some part of 
the year, including Piping Plover, Red Knot, American Oystercatcher, and Wilson’s Plover. 
 
Piping Plover use a variety of habitats during the migratory period and in winter for foraging (e.g., wash 
zone, intertidal ocean beach, wrack lines, washover passes, mud, sand and algal flats, and shorelines of 
streams, ephemeral ponds) (Loegering 1992, Hoopes 1994), however these habitats must be available and 
free from disturbance (Lafferty 2001).   
 
North Carolina is currently the only state on the Atlantic Coast that has Piping Plovers during all phases 
of the annual cycle (Cohen 2005).  Band sightings indicate that plovers from all three North American 
breeding populations use CAHA during migration and/or the winter, and plovers from the endangered 
Great Lakes population have been documented in fall and spring migration and the wintering period 
(Cohen 2005).  All piping plover breeding sites at CAHA were designated as critical habitat for wintering 
birds, as defined by the Endangered Species Act (Federal Register 2001) until 2004, when a court 
decision vacated the designation for Oregon Inlet, Cape Point, Hatteras Inlet, and Ocracoke Island [Cape 
Hatteras Access Preservation Alliance vs. U.S. Dept. of the Interior, 344 F. Supp. 2d 108 (D.D.C. 2004)].  
 
Between 2000 and 2005, the highest number of nonbreeding plovers at CAHA occurred during fall 
migration, which begins in July and peaks between July and September (Table 1).  The fall counts were 
highest at South Ocracoke, followed by Oregon Inlet (Bodie Island Spit, Pea Island National Wildlife 
Refuge, and formerly Green Island which is now largely unusable due to vegetation growth), then 
Hatteras Spit and Cape Point.  Fall migration may last until November. 
 
According to Cohen (2005), the first banded winter residents may appear in July, however, the majority of 
wintering birds arrive in August.  The nonbreeding population from Dec. – Jan. likely consists entirely of 
winter residents.  Cohen (2005) estimated the wintering population of Piping Plover to be ca. 20-35 birds; 
however Byrne et al. (2007) suggested it may be ca. 7-18 birds.  Byrne et al. (2007) attempted to estimate 
the wintering population abundance of Piping Plover, but failed to meet the minimum requirement of 80 
statistically-independent distance samples necessary to calculate a valid detection function (Buckland et 
al. 2001).  Cohen et al. (2007) estimated wintering population size at Oregon Inlet only to be ca. 11 birds 
Cohen (2005) noted the highest single counts of Piping Plover from 2000-2005 data occurred at Oregon 
Inlet and Ocracoke Inlet.  Data collected in the winter of 2006/2007 support this pattern (Byrne et al. 
2007). 
 
Spring migrants may appear in February or early March, and their numbers peak in late March or April 
(Cohen 2005).  Sites at Oregon Inlet have had the highest abundance of spring migrants, followed by 
Ocracoke Inlet, with fewer numbers at Hatteras Spit and Cape Point.  Ecological factors governing the 
distribution and size of the nonbreeding population at CAHA are unknown. 
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The Red Knot undergoes one of the longest migrations of any bird; from their nesting grounds in the 
northern Arctic to their wintering grounds in southern Chile (Harrington 2001).  Birds with long 
migrations are more dependent upon adequate habitat than birds that undertake shorter migrations and can 
be more susceptible to compromised habitat (Piersma and Baker 2000).  They tend to be gregarious as 
migrants, thus increasing the likelihood of local-scale disturbances (e.g., hunting, disease, harassment) 
having a more substantial impact of the migrating flock.  Population abundance is estimate to have 
decreased 30% since 1980 (Donaldson et al. 2000).  
 
Data suggest American Oystercatcher abundance is declining throughout the southeast (Davis et al. 2001).  
The U.S. Shorebird Conservation Plan lists American Oystercatcher as a species of extreme high priority 
(Brown et al. 2001).  The effects of human-induced disturbance on American Oystercatchers remain 
unknown (Davis et al. 2001).  The largest American Oystercatcher wintering populations occur in 
Virginia, North Carolina, and South Carolina (Nol and Humphrey 1994); however, limited information 
exists regarding migratory and wintering habitat use (Meyers 2005) 
 
Wilson’s Plover do not winter at CAHA, but migrate through CAHA from breeding grounds in Maryland 
and Virginia during the spring and fall.  The U.S. Shorebird Conservation Plan lists Wilson’s Plover as a 
species of high concern (Brown et al. 2001).  Harrington et al. (1989) estimated fewer than 1000 birds 
comprise the Atlantic coast population. 
 
Monitoring Justification 
 


1) Migratory and wintering Piping Plover at CAHA consist of the threatened Atlantic Coast 
population and the endangered Great Lakes and northern Great Plains populations; which are 
protected under the Endangered Species Act of 1973 (as amended in 1982).  Consistently- and 
systematically-collected data on trends in presence, timing, and habitat use for this species, 
however, do not exist for CAHA. 


2) The Recovery Plans for all three Piping Plover populations highlight the limited current 
knowledge on migratory and wintering patterns and emphasize the need for more information 
(USFWS 1988, USFWS 1996, USFWS 2003). 


3) The aforementioned shorebirds are likely good indicators of beach / dune ecosystem condition as 
they are sensitive to habitat perturbations. 


4) This presents an opportunity for across governmental agency and non-governmental organization 
cooperation and data-sharing as shorebirds migrate and winter across many jurisdictional 
boundaries and are systematically monitored in many locations (e.g., CACO, Great Lakes) 


5) The National Parks Omnibus Act of 1998 includes a congressional mandate for Parks to provide 
information on the long-term trends in the condition of their natural resources. 


6) Data are limited regarding frequency of habitat use by the aforementioned shorebirds and relative 
abundance of wintering populations. 


7) Terms and Conditions of the August 2006 Biological Opinion state “The NPS must monitor 
presence, abundance, and behavior of migrating and wintering piping plovers from August 1 to 
March 31 of each year.  Specific observations should be made relative to the above parameters 
with respect to the level and types of human activity in the area”. 


 
Park managers require information regarding areas of active and consistent shorebird use to guide 
multiple management decisions.  The ability to predict areas of use by shorebirds, many of which are 
protected through one or more statutes or regulations will allow Park managers to make decisions 
regarding beach closures and the type and intensity of visitor access.  Identification and inventories of 
habitats are critical to park managers for managing designated critical habitat (none currently designated), 
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essential habitat, and recovery areas to maintain and enhance their value for the recovery of threatened 
and endangered species (NPS Natural Resource Management Policies 4.4.1.1 and 4.4.2.3). 
 
Migratory and wintering shorebirds are typically found within a set of clearly-definable habitat types; 
however information regarding habitat use at CAHA during the migratory and wintering period remains 
limited.  Observational data collected under this protocol can be used in conjunction with other 
information available (i.e., habitat distribution) to facilitate habitat-based management and inform 
management decisions.  Further, knowledge of habitat use is critical to park managers for managing 
designated critical habitat (none currently designated), essential habitat, and recovery areas to maintain 
and enhance their value for the recovery of threatened and endangered species (NPS Natural Resource 
Management Policies 4.4.1.1 and 4.4.2.3).   
 
In addition to habitat loss, predation and disturbance from off-road vehicles have been implicated in the 
declines of Piping Plover and other shorebird populations.  Data on human-induced mortality (either 
directly or indirectly) is critical for NPS managers to have in order to minimize human impacts on native 
animals, populations, and communities in general (NPS Natural Resource Management Policy 4.4.1). 
 


Sampling Objectives 


This protocol has two sampling objectives: 
1) We want to be 80% certain that we can detect a 20% change in the annual number of normalized 


shorebird observations (i.e., observations / unit of effort) with a 5% chance of obtaining a false-
change error (i.e., α = 0.05, β = .20). 


2) We want to be 80% certain that we can detect a 40% change in the monthly number of normalized 
shorebird observations (i.e., observations / unit of effort) with a 5% chance of obtaining a false-
change error (i.e., α = 0.05, β = .20). 


 


Measurable Objectives 


This protocol addresses the management needs of the Park staff as they relate to migratory and wintering 
Piping Plover and other focal shorebirds, the recommendations of the USGS (Cohen 2005), the 
monitoring requirements of the Biological Opinion (August 2006, as amended April 2007) of the CAHA 
Interim Protected Species Management Plan, the data requirements of the USFWS as outlined in the 
Piping Plover Recovery Plan (USFWS 1996), the verbal recommendations of the USFWS Ecological 
Services Office, Raleigh, NC (2007), and provide data compatible with the International Shorebird Survey 
(ISS)and the North Carolina Wildlife Resources Commission (NCWRC); while creating a sound dataset 
to further our efforts regarding shorebird conservation. 
 
This protocol has four measurable objectives: 


1) Determine the trends in normalized migratory and wintering shorebird observations in accreted 
areas (i.e., spits and Point) at Cape Hatteras National Seashore. 


2) Determine the trends in normalized migratory and wintering shorebird observations in areas open 
and closed to vehicles at Cape Hatteras National Seashore. 


3) Determine the habitat types used by migratory and wintering shorebirds at Cape Hatteras National 
Seashore and if these patterns change over time. 
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4) Determine the trends in beached shorebirds in accreted areas during the migratory and wintering 
period at Cape Hatteras National Seashore. 


 


Sampling Design 


Rationale for Selecting this Sampling Design 


This sampling design was selected over others for several reasons: 
1) Power to detect trend of this sampling design is superior to those that allow for park-wide 


inference due to the disproportionate use of areas across the park by focal shorebirds (Byrne et al. 
2007). 


2) Labor constraints necessitated fewer sampling events per month. 
3) Time associated with travel across the Park to sample randomly chosen sites reduced the overall 


sampling effort (Byrne et al. 2007). 
4) The accreted areas selected for monitoring are the sites at the Park with the highest ORV use and 


highest shorebird bird use, and areas of the greatest likelihood of potential recreation-wildlife 
conflicts (Byrne et al. 2007). 


5) Analysis of first-year data showed a significantly higher number of observations per-unit-of-effort 
in accreted areas than other areas at the Park (Byrne et al. 2007). 


6) Sampling designs that facilitated park-wide inference sacrificed sampling in areas of known 
concentration for sampling in areas with little or no use; thus increasing variability and reducing 
power to detect trend (Byrne et al. 2007). 


 


Site Selection 


This process is further explained in SOP #1 “Season Preparation, Equipment, and Training”.  The 
sampling design for this protocol consists of five predefined areas identified anecdotally as high use by 
focal shorebirds at the park (M. Lyons, pers. comm..) and quantitatively supported by the results of the 
first year of implementation of this protocol (Byrne et al. 2007).  These areas are: 1) Bodie Island Spit, 2) 
Cape Point, 3) Hatteras Island Spit, 4) Northeast Ocracoke, and 5) Ocracoke Island Spit.  These areas are 
also ISS sites.  These areas are highly dynamic areas of accretion and erosion (e.g., spits). 
 
While the sampling order of the sites is randomly determined, transect placement within each site is 
systematic and non-random.  Parallel transects of equal length are systematically placed across each site 
and superimposed on aerial imagery.  GPS coordinates of start locations and azimuths of transects are 
calculated in a GIS.  The minimum distance between transects is 300m (Byrne et al. 2007).  The number 
of transects implemented at any given site is a function of the site’s width.  This sampling design, 
however, does not facilitate park-wide inference and inference is limited to the accreted areas included in 
the site-selection process. 


Monitored Population 


Sampling is limited to the migratory and wintering population of species selected by Park staff to monitor.  
The authors recommend that Piping Plover, Red Knot, American Oystercatcher, and Wilson’s Plover are 
consistently monitored each year and additional species are added as expertise is available.  The migratory 
and wintering period is defined as 15 July to 15 June. 
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Sampling Frequency and Replication 


All five sites are sampled in their entirety on the 5th, the 15th, and the 25th of each month from 15 July to 
15 June.  Diligence must be pursued to adhere to the sampling schedule as presented, however if 
inclement weather or unforeseen logistical issues arise and preclude sampling from occurring on the 
designated dates, the sites must be sampled at the earliest opportunity. 
 


Field Methods 


Field Season Preparations and Equipment Setup 


This is discussed further in SOP #1 “Season Preparation, Equipment, and Training”.  Methods are a 
general adaptation of those developed for Cape Cod National Seashore (Erwin et al. 2003). Transect 
locations must be determined prior to the field season or after significant storm events that alter the 
accreted areas.  All transects start points must be confirmed in the field.  The sampling order of all sites 
must also be determined through a simple randomization process.  Quarterly surveys, or after significant 
storm events, should be implemented of all beachfront areas not included in the spatial sampling design of 
this protocol to determine if potential key habitat types occur in areas other than the accreted areas and 
should subsequently be included in the sampling regime. 
 
All equipment should be organized, tested, and assembled several weeks prior to the field season to 
determine if gear needs to be repaired (e.g., new batteries for the range finder)or new equipment ordered 
(Table 1 of SOP #1).  The provided list is for one field person; if additional personnel are used, then 
addition gear will need to be assembled. 


Conducting the Line Transect Survey 


This is discussed further in SOP #2 “Conducting a Line Transect Survey”.  The technique for quantifying 
shorebird observations consists of time-constrained transect-based surveys of accreted areas within the 
entire sampling frame in the allotted time.  The survey technique is an adaptation of a line-transect survey 
with distance sampling (Anderson 1979, Buckland et al. 2001).   
 
This protocol is designed such that it can be conducted by one person.  In general, procedures are as 
follows: 


1. Prepare necessary field gear 
2. Refer to table to determine sampling unit / park mile 
3. Refer to map to familiarize self with spatial distribution of site, landmarks, and park-mile signage 


if available 
4. Once at the site, fill out all of the sampling event information at the top of the datasheet (i.e., 


name, location, weather, tide, etc.) 
5. Do not record data under sever weather conditions (e.g., high winds/waves, lightning) 
6. If the site is unsampleable, explain the reason in the “Comments” section (e.g., tide too high) 
7. Record the status of ORV access and if there is “No” or “Partial” ORV access, explain the reason 


in the Comments section as “Cultural Resource” (e.g., recently discovered artifacts), “Natural 
Resource” (e.g., turtle nests), “Safety” (e.g., erosion), or “Other”.  


8. Set stopwatch / timer for 30 minutes 
9. Do not travel through site before sampling event measurements (i.e., the top of the datasheet, 


except the car, unleashed dogs, and people sections) are recorded 
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10. Begin measurement by walking from the one end of the park mile to the other end along a straight 
line transect (if possible) at approximately 2mph.  The duration of each transect should be 30 
minutes. 


11. Record all pertinent information about each focal shorebird observation (i.e., time, species, count, 
inside/outside a closure, activity, habitat, and breeding display / potential breeding display) 


12. If the distance-sampling option is used, record the azimuth of the transect, and the azimuth and 
distance to all birds detected 


13. Count all cars, unleashed dogs, and people along the park mile by making hash marks on the 
datasheet to total upon transect completion 


14. Make sure that all fields on the datasheet are populated, handwriting is legible, and tallies are 
summed with totals circled 


15. Travel to next site and repeat above steps 
16. At the end of the day’s sampling, return to the office and enter the data from the datasheets into 


the database 


Data Management 


Overview of Database Design 


One goal of the National Park Service Inventory and Monitoring (I&M) Program is to acquire and 
distribute natural resource data. To assist in meeting that goal, the I&M Program has developed the 
Natural Resource Database Template (NRDT), a set of relational database tables in Microsoft Access (MS 
Access, Access) that parks and networks can use as a standardized yet flexible database core to develop 
applications to capture, manage and share natural resource inventory and monitoring data.  The SECN has 
provided a database to CAHA staff to store and manage data collected under this protocol. 


Data Entry 


Data will be entered into the database upon completion of each field day. 


Metadata Procedures 


Metadata may be defined as a description of a particular data set, in a standardized format, that ensures 
the proper use and utility of that data set from creation and throughout the data life cycle. While metadata 
development may be complex and time-consuming, the benefits for future data users are substantial. All 
data sets should be accompanied by metadata documentation that includes the following components: data 
set identification information, data quality information, entity and attribute information, spatial reference 
information (if applicable), distribution information, and contact information. Complete metadata 
documentation of a data set serves to facilitate data longevity, helps publicize the existence of all data sets 
produced, and facilitates access to and use of data by others into the future.  


Analysis and Reporting 
 
Two forms of analyses and reports exist as part of this protocol, those conducted by the database and 
those necessitating data export and use of other software packages.  Each protocol objective is addressed 
through a specific database output, except for statistical evaluation of trends. 
 
Analyses and reports conducted by the database are: 
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1. NCWRC reporting form 
2. ISS reporting form 
3. Species-specific or pooled-species proportion of observations by habitat type and tidal stage 
4. Normalized species-specific or pooled-species counts by site, month, and year 
5. Normalized species-specific or pooled-species counts inside and outside established closures 
6. Car counts by site or specified date range 
7. Beached-bird counts by site or specifies date range 


 
Other software packages are used for more complex data analyses.   
 


Data Analysis 


Power Analysis 
The power to detect annual and monthly trend is calculated with the equation for permanent plots without 
the finite population factor (Elzinga et al. 1998).  The equation is: 
 
 
 
Where: 
n = sample size 
s = standard deviation. 
Zα= Z-coefficient for the false-change (Type I) error rate. 
Zβ= Z-coefficient for the missed-change (Type II) error rate. 
MDC = Minimum detectable change size from sampling event t1 to sampling event t2.  
 
Abundance Estimation 
If the distance sampling results in the required number of distance measurements (i.e., > 80 statistically 
independent samples), abundance estimates of the wintering population can be made.  Program 
DISTANCE will be used to calculate a detection function and abundance estimates (see Buckland et al. 
2001).   
 
Index Validity 
Due to the expected small population size of wintering focal shorebirds, it is not expected that a valid 
abundance estimate for focal-shorebird wintering populations will be generated using distance-sampling 
methods.  Abundance estimation of the migratory population of focal shorebirds is not possible because 
these populations violate a basic assumption of abundance estimation in that they are considered “open” 
(i.e., the population is subject to births, deaths, immigration, or emigration). 
 
Shorebird count data collected under this protocol results in a constant-proportion population index E(C) 
= βN, where E (C) = the expected count, β = probability of detection, and N = the actual population size.  
The primary assumption of this index is that performance remains constant for varying values of N (i.e., it 
is linearly correlated), and this protocol is not designed to address this assumption or the efficacy of the 
index.  As is frequently the case with population indices, difficulty exists in establishing the true 
relationship between index performance (i.e., validity) and true population abundance.  Further 
implementation of the distance sampling component, however, will serve as a preliminary means to 
address the validity of the index by determining if detectability remains constant over time.  For example, 
if the index reveals two counts that are substantially different at the same site between time year 1 and 
year 2 but detectability also varies between the two sampling events, it is more likely the differing counts 
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reflect differences in detectability rather than differences in true population size.  Other potential ways to 
assess index validity are: 1) If the monitoring effort has moderate to good power (i.e., β = 0.2 – 0.4), this 
increases the confidence in index performance, 2) if distance sampling does result in a valid detection 
function and subsequent abundance estimate, the relationship between these two values can be explored, 
3) the proportion of banded birds in a sample over time may also serve as a means to evaluate index 
validity (i.e., a mark/recapture – re-sight study); which can be done easily as part of this protocol, 4) 
implement a double-sampling approach, or 5) since the wintering Piping Plover population assumed to be 
small, coordinated simultaneous counts repeated over several days would result in a timelier estimate with 
an associated confidence interval, however detectability will not be accounted for using this technique.  It 
is important to note that inferences of abundance based on an index that has not been validated can result 
in incorrect conclusions and assumptions. 
 
Relationships Among Variables 
Frequency of focal shorebird detections by habitat type can be explored with contingency tables (Zar 
1999).  A Pearson correlation can be used to explore the relationship between potential sources of 
disturbance (e.g., cars, people, unleashed dogs) and the number of focal shorebird observations (Zar 
1999).  The relationship of the proportion of observations in each habitat type to tidal stage can be 
explored with a Spearman correlation (Zar 1999).  As monitoring continues and the number of 
observations increases, the null hypothesis of no relationship among tidal stage and habitat can be tested 
with log-linear models; with detection/non-detection (i.e., the observation) as the response variable and 
tidal stage, habitat type, and weather variables as explanatory variables (implemented if these variable are 
not correlated) (Zar 1999). 
 
Key Area Use 
Normalized counts (i.e., observations / unit effort) can be compared among sites with a One-way ANOVA 
(Zar 1999).  If data are non-normally distributed, use a logarithmic transformation.  If data continue to fail 
normality tests, use a Kruskall-Wallace test for multiple comparisons or a Mann-Whitney test for one 
comparison (Zar 1999). 
 
Trend analysis 
Time-series analysis will provide us information regarding the pattern of observations over time and 
facilitate forecasting and prediction.  Valid trends can not be calculated for datasets that cover short 
periods of time; therefore this analysis will be conducted after five years of data are collected. 
 


Reporting 


This is discussed further in SOP #5 “Reporting”.  To facilitate integration of data collected under this 
protocol with those collected under other shorebird monitoring efforts (e.g., ISS), several reporting 
functions have been built into the database.  Further, the reporting requirements outlined in Appendix I of 
the Piping Plover Recovery Plan (1996) guide key components of monitoring data collected in the field 
and included in reporting functions (except for those regarding banded-bird observations).  For example, 
state agencies typically have the responsibility of acquiring and submitting relevant data to the USFWS.  
North Carolina Wildlife Resources Commission data forms are incorporated into the database and auto-
populated based upon user-defined date ranges.  ISS reporting forms are also an output option from the 
database.   
 
Further, annual reports should be produced by the end of the calendar year and should include standard 
outputs from the database in addition to export analyses (e.g., distance analysis, across-year comparisons).  
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Interpretation and recommendations should be included in this document.  These documents should be 
peer- and park-reviewed and distributed to interested parties.  Formatting guidelines are provided in SOP 
#5.   
 


Personnel Requirements and Training 


Roles and Responsibilities 


The CAHA Wildlife Biologist hires, supervises, and trains personnel for protocol implementation.  The 
intern / field technician is responsible for collecting all data, data entry, and database backup.  The 
Southeast Coast Network (SECN) Wildlife Ecologist assists with analyses not included in the database, 
report generation, training, or other purposes as requested. 


Qualifications and Training 


This is discussed further in SOP #1 ““Season Preparation, Equipment, and Training”.  During the first 
year of implementation, this protocol focused on Piping Plover, Red Knot, American Oystercatcher, and 
Wilson’s Plover.  The authors consider this the minimum number of species to be monitored; however 
other species may be added if field-expertise permits.  By keeping the number of target species small, this 
protocol was designed to be implemented by personnel with limited or no bird-monitoring experience; 
however field personnel must be able to consistently properly identify these species.  The minimum 
requirement for field personnel is a Bachelor’s Degree in a natural-resource field.  The selected person 
must also be motivated to learn, walk long distances, deal with adverse weather conditions, and put in 
long hours during sampling days.  If multiple observers are to be used, interobserver reliability testing 
should be conducted to ensure data collected are compatible. 
 


Operational Requirements 


Annual Workload and Field Schedule 


This protocol is implemented 3-days per month from 15 July to 15 June of each year, with an expected 
monthly FTE expenditure of ca. 0.4 FTE (this includes time for data entry and summary).   


Facility and Equipment needs 


If a Student Conservation Association 12-month intern is used to conduct this protocol, housing will be 
necessary.  An equipment list is included in SOP #1, Season Preparation, Equipment, and Training.  A 
4WD vehicle will also be necessary for protocol implementation. 


Startup Costs and Budget Considerations 


Startup costs consist of equipment (see SOP #1, Season Preparation, Equipment, and Training), much of 
which the park currently owns.  Further costs include a Student Conservation Association 12-month intern 
at an estimated cost of $26,000.00 annually.  It is important to note that this person can serve multiple 
functions as protocol implementation does not consume the majority of this person’s time (ca. 0.4 FTE / 
month). 
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Procedures for Revising the Protocol  


Over time, revisions to both the Protocol Narrative and to specific Standard Operating Procedures (SOPs) 
are to be expected.  Careful documentation of changes to the protocol and a library of previous protocol 
versions are essential for maintaining consistency in data collection and for appropriate treatment of the 
data during data summary and analysis.  The Microsoft Access database for each monitoring component 
contains a field that identifies which version of the protocol was being used when the data were collected. 
 
The rationale for dividing a sampling protocol into a Protocol Narrative with supporting SOPs is based on 
the following: 
 


• The Protocol Narrative is a general overview of the protocol that gives the history and justification 
for doing the work and an overview of the sampling methods, but that does not provide all of the 
methodological details. The Protocol Narrative will only be revised if major changes are made to 
the protocol. 


• The SOPs, in contrast, are very specific step-by-step instructions for performing a given task.  
They are expected to be revised more frequently than the protocol narrative.  


• When a SOP is revised, in most cases, it is not necessary to revise the Protocol Narrative to reflect 
the specific changes made to the SOP. 


• All versions of the Protocol Narrative and SOPs will be archived in a Protocol Library. 
 
The steps for changing the protocol (either the Protocol Narrative or the SOPs) are outlined in SOP #6, 
“Revising the Protocol.”  Each SOP contains a Revision History Log that should be filled out each time a 
SOP is revised to explain why the change was made, and to assign a new Version Number to the revised 
SOP.  The new version of the SOP and/or Protocol Narrative should then be archived in the PC-LTEM 
Protocol Library under the appropriate folder. 
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This Standard Operating Procedure explains the activities involved in season preparation.  This SOP gives 
a brief overview of the duties involved, including reconnaissance of the accreted areas included in the 
sampling design, organizing field equipment, and implementing training of field personnel. 
 


Sampling Locations: 
Due to the dynamic nature of the accreted areas at CAHA, these areas need to be re-evaluated prior to 
each sampling season in order to determine transect placement within these sampling sites.  The accreted 
areas are: 1) Bodie Island Spit, 2) Cape Point, 3) Hatteras Island Spit, 4) Northeast Ocracoke, and 5) 
Ocracoke Island Spit.  If available, use milemarkers as the boundary for these areas.  In order to cover 
each sampling site in its entirety, transect placement within these sites is systematic.  The initial transect is 
placed at the mean-high tide line along the oceanside of an accreted area and each subsequent transect is 
systematically placed 300m apart on a linear line that traverses the site (Figure 1).  Distance between 
transects was determined by calculating an effective strip width from distance-sampling data collected 
during the first year of protocol implementation (see Byrne et al. 2007, Migratory and wintering shorebird 
monitoring at Caper Hatteras National Seashore, 2006/2007).  All transects should be of equal length and 
parallel to one another, if possible.  If transects must be curved or bent to fit into a designated area, then 
the 300m minimum-distance between transects must be maintained.  Record the azimuth and the starting 
GPS location of each transect prior to fieldwork and ground truth these locations in the field as part of the 
reconnaissance activities.  Maps of each sampling site should be made for reference while in the field; 
laminate maps if possible. 
 
In addition, quarterly surveys, or after significant storm events, should be implemented of all beachfront 
areas not included in the spatial sampling design of this protocol to determine if potential key habitat 
types occur in areas other than the accreted areas and should subsequently be included in the sampling 
regime. 
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Figure 1 Example of pre-season transect placement in an accreted area at CAHA. 
 
 


Sampling Schedule: 
Once all sampling locations and transects have been determined, a random order is assigned (via the 
command RANDOM in Microsoft Excel), and sampling occurs in this order throughout the season.  All 
sites should be sampled in one day to control for inter-site movement of birds.  Migratory and wintering 
shorebird monitoring should begin on 15 July and conclude on 15 June.  Special exceptions of the 
sampling duration can be made such that sampling activities do not disturb birds initiating nests, 
incubating eggs, or brooding. 
 


Equipment: 
All equipment should be organized, tested, and assembled several weeks prior to the field season to 
determine if gear needs to be repaired (e.g., new batteries for the range finder)or new equipment ordered 
(Table 1).  The provided list is for one field person; if additional personnel are used, then addition gear 
will need to be assembled. 
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Table 1.  Field equipment, amount, and general purpose necessary for protocol implementation. 
Amount Item General Purpose 
1 4WD vehicle Site access 
1 8-10X binoculars Bird ID at short to medium distances 
1 Spotting scope Bird ID at long distances 
1 Range finder (1000-yd range) Calculate distance to detected birds 
1 Field guide and other bird-identification materials Proper bird identification 
5 Map of each sampling unit(s), access areas, and park miles Site access and orientation 
15 Data sheets Recording data 
3 Pencils Recording data 
1 Habitat descriptions and other code definitions Habitat ID and recording data 
1 Compass with adjustable declinationa Determining azimuth of transect and 


azimuth to detected birds 
1 Field thermometer Recording temperature 
1 Watch with stopwatch function Timing transect sampling  
1 Daypack For equipment storage 
1 Communications (e.g., radio, cell phone) For emergencies 
1 Personal protective gear (e.g., sunscreen, first aid, insect repellent) Always maintain personal safety 


a The proper declination can be acquired from the declination information on the bottom border of a standard 7.5-minute 
quadrangle. 
 
Recommended bird identification sources: 


• National Geographic.  2002.  Field Guide to Birds of North America, 4th Edition.  National 
Geographic, Washington, D.C.  480 pages. 


• Sibley, D.A.  2000.  The Sibley guide to birds.  Alfred A. Knopf, New York, NY.  544 pages. 
• Sibley, D.A.  2002.  Sibley’s birding basics.  154 pages. 


 


Training: 
Training occurs prior to data collection and is the amount of training time necessary is dependent upon the 
experience and skill level of field personnel.  Training is implemented by Park staff with support from the 
Network Wildlife Ecologist as necessary.  Training involves a protocol overview, target-species 
identification, proper implementation of line-transect methodology, use of the range finder, habitat-type 
identification, data entry and data management procedures, Park operations, and general safety guidance 
(e.g., emergency-contact procedures, vehicle operation). 
 
It is imperative that trainers are confident that field personnel can properly and consistently identify all 
target species prior to initiating data collection.  Misidentification of birds is a serious issue and 
inconsistent or incorrect identification should preclude sampling efforts.  By keeping the number of target 
species small, this protocol is designed to be implemented by personnel with minimal experience (i.e., 
interns, technicians).  It is recommended that if personnel with minimal birding-experience are chosen to 
implement this protocol that only a few species are selected to be monitored and the number of species is 
increased as experience and confidence increases.  Trainers should directly evaluate field personnel 
through field trials (e.g., simultaneous counts made by the trainer and the trainee) prior to official data 
collection.  If distance sampling is implemented, distances are measured and not estimated; therefore 
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training is limited to proper use of the range finder.  The range finder’s accompanying user’s guide should 
be read to ensure proper operation. 
 
General reconnaissance of the Park should be conducted by field personnel to further increase the 
familiarity of the Park and sampling sites by field personnel and the associated logistical issues involved 
with site access.  These opportunities should also be used to review the habitat types identified in this 
protocol and their associated general locations and characteristics.  Proper identification of habitat types 
should also be evaluated during the field trials. 







Shorebird Monitoring SOP 2: Conducting a Line Transect, Version 1.0 – October 2007 
Page 1 of 12 


 
Migratory, Wintering, and Beached Shorebird Monitoring at Cape Hatteras National 


Seashore 
 


Standard Operating Procedure (SOP) #2 
 


Conducting a Line Transect Survey 
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This Standard Operating Procedure explains the implementation of a line-transect survey, distance 
sampling, and determining habitat type.  This protocol consists of two components, the Migratory / 
Wintering Component and the Beached Bird Component.  A sequence of events and datasheets are also 
presented. 
 


Procedures 
 
Methods Overview 
The technique for quantifying shorebird observations consists of time-constrained transect-based surveys 
of accreted areas within the entire sampling frame in the allotted time.  The survey technique is an 
adaptation of a line transect survey (Anderson 1979, Buckland et al. 2001).  Each transect is one-mile in 
length and takes 30 minutes to complete.  The observer walks a straight line, as indicated from a location 
and compass bearing identified in SOP #1 Season Preparation, Equipment, and Training, along the beach 
on a trajectory that parallels the surf zone and maximizes observability across the entire beach.  If the 
entire beach cannot be observed in one pass (i.e., with one transect), another transect, parallel to the initial 
one, is conducted.  If multiple transects are necessary, transects should be > 300m apart (see Byrne et al. 
2007).  In situations that require an additional parallel transect(s), the transect closest to the access point is 
always measured first to prevent the bias associated with traveling through a site, that is planned to be 
measured, prior to collecting measurements.  In sites with multiple transects, all within-site transects are 
measured consecutively to minimize the likelihood of bird movements and possible double-counting.  
Methods are a general adaptation of those developed for Cape Cod National Seashore (Erwin et al. 2003). 
 
Migratory / Wintering Component  
All observations of target shorebirds are recorded on the data form and all fields on the form must be 
completed while measuring the sampling unit.  SECN Form 10.1 is used when distance sampling is not 
being implemented and SECN Form 10.2 when distance sampling is implemented.  Wind direction is 
determined with a compass with appropriate declination set, wind speed is estimated according to 
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Beaufort wind speed code (Table 1), precipitation is estimated according to Table 2, and temperature is 
recorded from a field thermometer in degrees Fahrenheit.  The status of ORV access in the sampling unit 
is recorded and if there is “No” or “Partial” ORV access, the primary reason for full or partial closure 
should be noted in the Comments section as “Cultural Resource” (e.g., recently discovered artifacts), 
“Natural Resource” (e.g., turtle nests), “Safety” (e.g., erosion), or “Other”.  Tide is recorded to verify 
predicted tides and document wind tides or flooding.  Tidal stage is one of 11 categories, most of which 
are adapted from the International Shorebird Survey (ISS) and the Program for Regional and International 
Shorebird Monitoring (PRISM) protocol (Table 3).  If the site is un-sampleable (e.g., area flooded, 
dangerous weather conditions), then the associated reason(s) for this determination is also recorded in the 
Comments section.  The number of cars, people and unleashed dogs is also recorded during the sampling 
event by placing has marks in the space provided and totaling these marks upon transect completion.   
 
Table 1.  Beaufort wind-speed codes for SECN Migratory, Wintering, and Beached Shorebird Monitoring 
Protocol.  Data are not collected under Wind Code 6. 
Wind Code Explanation 
0 Calm (<1mph), smoke rises vertically 
1 Light Air (1-3 mph), smoke drifts, weather vane inactive 
2 Light Breeze (4-7 mph), leaves rustle, can feel wind on face 
3 Gentle Breeze (8-12 mph), leaves and twigs move around, small flags extend 
4 Moderate Breeze (13-18 mph), moves thin branches, raises loose papers 
5 Fresh Breeze (19-24 mph), small trees begin to sway 
6 Strong Breeze (> 24 mph), large branches moving, wind whistling 
 
Table 2. Precipitation codes for SECN Migratory, Wintering, and Beached Shorebird Monitoring 
Protocol. 
Precipitation Code Explanation 
0 No rain 
1 Mist or fog 
2 Light drizzle 
3 Light rain 
4 Heavy rain 
5 Snow 
 
Table 3.  Tide codes for SECN Migratory, Wintering, and Beached Shorebird Monitoring Protocol.  
These are adapted from the tidal categories identified by the International Shorebird Surveys (ISS) and the 
Program for Regional and International Shorebird Monitoring (PRISM) protocol. 
Tide Code Explanation 


1 High (~1 hour before to ~1 hour after peak) 
2 Almost high, and rising (~1.5 hours before high tide) 
3 Almost high, and falling (~1.5 hours after high tide) 
4 Half tide, rising (~2.5 hours before high tide) 
5 Half tide, falling (2.5 hours after high tide) 
6 Almost low, rising (~1.5 hours after low tide) 
7 Almost low, falling (~1.5 hours before low tide) 
8 Low (~1 hour before to 1 hour after peak) 
9 Not observed, not applicable, or observations made during more than one of these periods. 


10 Tidal anomaly – wind 
11 Tidal anomaly – flood 
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Observations begin at one end of the unit closest to the access point.  Observers should plan their line 
though each unit such that the entire unit is observed once and maximize unit observation.  Observer pace 
should be consistent as possible throughout unit (ca 2 mph) such that the unit is sampled in its entirety 
during the allotted sampling time.  Each unit is observed for 30 minutes and a stopwatch is used to 
monitor amount of time observed.   
 
When focal shorebirds are observed, time, species code, count, activity type, habitat, and location relative 
to a closure (i.e., inside or outside) are recorded.  Habitat types are described in Table 4 and conceptually 
represented in Figure 1.  If suspected breeding behaviors are observed, an attempt is made to identify 
behavior as scratching or territoriality / defense and this information is recorded in the Comments section 
and communicated to Park personnel for confirmation.  If a breeding display / potential breeding display 
is observed, also enter this information in the Comments section of the datasheet and in the appropriate 
section of the database.  Consistent observations of breeding displays / potential breeding displays in any 
given area will trigger a focal shorebird nesting monitoring protocol currently under development.  If 
brood-rearing birds are observed, record this information in the comments section.  If the bird is banded, 
make note of band observation but do not devote time to determining band information as this time will 
detract from unit-observation time.  Any other relevant information is recorded in the Comments section 
as necessary.  If the optional distance-sampling component is used, record the azimuth of the transect, and 
the azimuth and distance to all birds detected on the data form that includes distance. 
 
All observations are made with binoculars.  Use a spotting scope only if necessary as the time involved in 
setting the scope up potentially reduces the amount of time the observer has to observe other birds along 
the remainder of the transect.  Observers should use extra efforts to minimize disturbance to birds. 
 
Definitions of the term “habitat type” follow that proposed by Daubenmire (1968), despite the fact these 
communities are disturbed to such an extent that successional vegetative processes occur on a very limited 
scale.  See Table 4 for descriptions of the shorebird habitat types used in this study. 
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Table 4. Habitat-type classifications and descriptions for SECN Migratory, Wintering, and Beached 
Shorebird Monitoring Protocol (Bloom 1998, Hoffman and Shroyer 2004, Komar 1998, Leatherman 
1979, York, L., SERO Coastal Geomorphologist, SERO, NPS). 


Habitat Type 
Data-form 


Abbreviation Habitat Type Description 


Backdune 
 


BD The dune farthest from the beach 


Backshore 
 


BS Beach zone landward of the berm crest and the normal high-tide line; this zone is 
subject to wave action only during storm or extreme high tide conditions 


Blowout 
 


BL A flat or bowl-shaped area in the primary dune line where dune sand has been eroded 
away by wind; the bowl in this area may accumulate water or be eroded to the water 
table 


Foreshore 
 


FS The intertidal area that lies seaward of the berm crest 


Inland freshwater 
pond 
 


FP Freshwater wetland resource with > 50% open water 


Inland freshwater 
wetland 
 


FW Freshwater wetland resource with < 50% open water 


Intradunal swale 
 


IS Low-lying areas between primary dune and backdune; may have wetland / wetland 
fringe vegetation of short hydroperiod  


Mud flat / Algal flat 
 


MF Area of minimal wave action and exposed at low tide; predominantly devoid of 
vegetation; substrate typically composed of sand, silt, and clay; areas occasionally 
have thin algal layer; commonly located between barrier islands and mainland; can 
have moderate to large amounts if organic material in sand 


Overwash 
 


OW A breach in the primary dune line resulting from swash uprush during storms or 
extreme high tides; often produces a fan-like feature as sand is deposited inland 
beyond the dune system(s) 


Primary dune 
 


PD The dune closest to the beach; land feature formed from an accumulation of 
windblown sand; these features are often covered with vegetation 


Salt marsh / Tidal 
creek / Brackish 
Marsh 
 


SM Area dominated by non-woody, halophytic plant species and tidally influenced 


Sand flat 
 


SF Accretion zone from downdrift of offshore sediment transport with minimal vegetative 
cover and slight elevation above sea level (e.g., a spit); occasionally has ponded water; 
exposed at low tide; has little or no organic material in sand 


Secondary dune, 
tertiary dune, etc. 
 


SD Dune between primary dune and backdune, increasing with distance from beach; land 
feature formed from an accumulation of windblown sand; these features are often 
covered with vegetation 


Surf zone / Open 
water 
 


SZ Area immediately seaward of the foreshore 


Wrack line 
 


WL Beach zone where marine debris (natural and artificial) is deposited; often indicates 
high-tide line 
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Figure 2.  Conceptual diagram of general juxtaposition of habitat types identified in SECN Migratory, 
Wintering, and Beached Shorebird Monitoring Protocol. 
 
 
Beached Bird Component 
Beached / dead bird surveys are often used to document mortality associated with chemical spills (Van 
Pelt and Piatt 1995), however these surveys may also be used to document mortalities associated with 
other events (e.g., hurricanes, recreation, etc.). 
 
This component of the protocol is conducted simultaneously with the migratory / wintering component; 
however, due to the infrequency of beached birds, the datasheet only needs to be filled out when a 
beached or moribund bird is detected.  All observations of beached birds are recorded on the data form 
(SECN Form 10.3) and all fields on the form must be completed while measuring the sampling unit.  If a 
dead or moribund bird is encountered, do not handle the animal to avoid potential zoonoses.  If only 
partial remains are discovered, the structures used for identification should be recorded in the comment 
section of the data form.  If species identification of remains is uncertain in the field, a specimen should 
be collected for expert consultation in accordance with Park collection guidelines (e.g., Law Enforcement) 
and if the observer has appropriate federal and state permits.  The observer records the condition of the 
carcass and any evident signs of mortality.  After evaluating each beached bird and recording pertinent 
information, record any notes necessary to avoid counting he bird if it persists until the next sampling 
event.  If the carcass is radiomarked or banded, record device / band information, enter in Comments 
section of datasheet and immediately contact Park staff to determine if collection procedures are 
necessary. 
 
This protocol component may also be conducted without the migratory / wintering component in the 
event of an extreme weather event, chemical spill, or other catastrophic event to evaluate beached / dead 
birds to aid in management decisions. 
 
Sequence of Events during Field Season 
This protocol is designed such that it can be conducted by one person.  In general, procedures are as 
follows: 


1. Prepare necessary field gear 
2. Refer to table to determine sampling unit / park mile 
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3. Refer to map to familiarize self with spatial distribution of site, landmarks, and park-mile signage 


if available 
4. Once at the site, fill out all of the sampling event information at the top of the datasheet (i.e., 


name, location, weather, tide, etc.) 
5. Do not record data under sever weather conditions (e.g., high winds/waves, lightning) 
6. If the site unsampleable, explain the reason in the “Comments” section (e.g., tide too high) 
7. Record the status of ORV access and if there is “No” or “Partial” ORV access, explain the reason 


in the Comments section as “Cultural Resource” (e.g., recently discovered artifacts), “Natural 
Resource” (e.g., turtle nests), “Safety” (e.g., erosion), or “Other”.  


8. Set stopwatch / timer for 30 minutes 
9. Do not travel through site before sampling event measurements (i.e., the top of the datasheet, 


except the car, unleashed dogs, and people sections) are recorded 
10. Begin measurement by walking from the one end of the park mile to the other end along a straight 


line transect (if possible) at approximately 2mph.  The duration of each transect should be 30 
minutes. 


11. Record all pertinent information about each focal shorebird observation (i.e., time, species, count, 
inside/outside a closure, activity, habitat, and breeding display / potential breeding display) 


12. If the distance-sampling option is used, record the azimuth of the transect, and the azimuth and 
distance to all birds detected 


13. Count all cars, unleashed dogs, and people along the park mile by making hash marks on the 
datasheet to total upon transect completion 


14. Make sure that all fields on the datasheet are populated, handwriting is legible, and tallies are 
summed with totals circled 


15. Travel to next site and repeat above steps 
16. At the end of the day’s sampling, return to the office and enter the data from the datasheets into 


the database 
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SECN Form 10.1.  Migratory / Wintering Bird Monitoring Field Data Form – Walking transects without distance sampling. 


Date Wind Direction    N    NE    E     SE    S    SW    W    NW Temperature4 n Cars 


Location Wind Speed2      0      1      2      3      4      5      6 ORV Access 5   Y     N      P n People 


Observer Precipitation3      0     1     2     3     4     5 Unsampleable6     Y      N n Dogs7 


Tide1      0     1     2     3     4     5     6     7     8     9     10     11 Comments    
 


Military 
Time 


Species 
Code Count Closure 


Y / N Activity8 Habitat9 Breeding10 Other Comments 


    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
        
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
    M      F      S    
(1) – Tide, see table on back 
(2) – Wind Speed, see table on back  
(3) – Precipitation, see table on back 
(4) – Degrees Fahrenheit 
(5) – If  No or Partial, record reason in comments section (Cultural Res., Natural Res., Safety, Other) 
(6) – Inability to sample the site because of unforeseen or uncontrollable factors; describe in Comments 
(7) – Count only unleashed dogs 
(8) – Activity, M = Moving, F = Flying, S = Sedentary 
(9) – Habitat, see table on back 
(10) – Breeding Behavior Observed (Check if observed and describe) 


Data entered into database by:   
Date: 







 
SECN Form 10.2.  Migratory / Wintering Bird Monitoring Field Data Form – Walking transects with distance sampling. 


Date Wind Direction    N    NE    E     SE    S    SW    W    NW Temperature4 n Cars 


Location Wind Speed2      0      1      2      3      4      5      6 ORV Access 5   Y     N      P n People 


Observer Precipitation3      0     1     2     3     4     5 Unsampleable6     Y      N n Dogs7 


Tide1      0     1     2     3     4     5     6     7     8     9     10     11 Comments    
 
Military 


Time 
Species 
Code Count Closure 


Y / N 
Azimuth 
traveling


Azimuth 
to bird 


Distance 
to bird Activity7 Habitat8 Breeding8 Other Comments 


       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
       M      F      S    
(1) – Tide, see table on back 
(2) – Wind Speed, see table on back  
(3) – Precipitation, see table on back 
(4) – Degrees Fahrenheit 
(5) – If  No or Partial, record reason in comments section (Cultural Res., Natural Res., Safety, Other) 
(6) – Inability to sample the site because of unforeseen or uncontrollable factors; describe in Comments 
(7) – Count only unleashed dogs 
(8) – Activity, M = Moving, F = Flying, S = Sedentary 
(9) – Habitat, see table on back 
(10) – Breeding Behavior Observed (Check if observed and describe) 


Data entered into database by:   
Date: 







 
SECN Form 10.3.  Beached / Dead Bird Monitoring Data Form. 


Date Wind Direction    N    NE    E     SE    S    SW    W    
NW Temperature4 n Cars 


Location Wind Speed2      0      1      2      3      4      5      6 ORV Access 5   Y     N      
P n People 


Observer Precipitation3      0     1     2     3     4     5 Unsampleable6     Y      N n Dogs7 
Tide1      0     1     2     3     4     5     6     7     8     9     10     
11 Comments    


 
Military 


Time 
Species 
Code Count Closure 


Y / N Habitat6 Condition7 Signs8 Other Comments9 


     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
     DF      DD      M      P O      P      S      V  
(1) – Tide, see table on back 
(2) – Wind Speed, see table on back  
(3) – Precipitation, see table on back 
(4) – Degrees Fahrenheit 
(5) – If  No or Partial, record reason in comments section (Cultural Res., Natural Res., Safety, Other) 
(6) – Inability to sample the site because of unforeseen or uncontrollable factors; describe in Comments 
(7) – Count only unleashed dogs 
(8) – Activity, M = Moving, F = Flying, S = Sedentary 
(9) – Habitat, see table on back 
(10) – Breeding Behavior Observed (Check if observed and describe) 


Data entered into database by:   
Date: 







 
Tide codes.  Adapted from tidal categories identified by the International Shorebird Surveys (ISS) and the Program for Regional 
and International Shorebird Monitoring (PRISM) protocol. 


Tide Code Explanation 


1 High (~1 hour before to ~1 hour after peak) 
2 Almost high, and rising (~1.5 hours before high tide) 
3 Almost high, and falling (~1.5 hours after high tide) 
4 Half tide, rising (~2.5 hours before high tide) 
5 Half tide, falling (2.5 hours after high tide) 
6 Almost low, rising (~1.5 hours after low tide) 
7 Almost low, falling (~1.5 hours before low tide) 
8 Low (~1 hour before to 1 hour after peak) 
9 Not observed, not applicable, or observations made during more than one of these periods. 


10 Tidal anomaly – wind 
11 Tidal anomaly – flood 


 


Beaufort wind-speed codes.  Data are not collected under Wind Code 6.            Precipitation codes. 
Wind Code Explanation  Precipitation Code Explanation 


0 Calm (<1mph), smoke rises vertically  0 No rain 
1 Light Air (1-3 mph), smoke drifts, weather vane inactive  1 Mist or fog 
2 Light Breeze (4-7 mph), leaves rustle, can feel wind on face  2 Light drizzle 
3 Gentle Breeze (8-12 mph), leaves and twigs move around, small flags extend  3 Light rain 
4 Moderate Breeze (13-18 mph), moves thin branches, raises loose papers  4 Heavy rain 
5 Fresh Breeze (19-24 mph), small trees begin to sway  5 Snow 


6 Strong Breeze (> 24 mph), large branches moving, wind whistling    
 


Habitat-type classifications, codes, and descriptions. 
Habitat Habitat Code Habitat Description  


Backdune BD The dune farthest from the beach 


Backshore BS Beach zone landward of the berm crest and the normal high-tide line; this zone is subject to wave action 
only during storm or extreme high tide conditions 


Blowout BL A flat or bowl-shaped area in the primary dune line where dune sand has been eroded away by wind; 
the bowl in this area may accumulate water or be eroded to the water table 


Foreshore FS The intertidal area that lies seaward of the berm crest 


Inland freshwater pond FP Freshwater wetland resource with > 50% open water 


Inland freshwater wetland FW Freshwater wetland resource with < 50% open water 


Intradunal swale IS Low-lying areas between primary dune and backdune; may have wetland / wetland fringe vegetation of 
short hydroperiod  


Mud flat / Algal flat 
MF Area of minimal wave action and exposed at low tide; predominantly devoid of vegetation; substrate 


typically composed of sand, silt, and clay; areas occasionally have thin algal layer; commonly located 
between barrier islands and mainland;  


Overwash OW A breach in the primary dune line resulting from swash uprush during storms or extreme high tides; often 
produces a fan-like feature as sand is deposited inland beyond the dune system(s) 


Primary dune PD The dune closest to the beach; land feature formed from an accumulation of windblown sand; these 
features are often covered with vegetation 


Salt marsh / Tidal creek / 
Brackish Marsh 


SM Area dominated by non-woody, halophytic plant species and tidally influenced 


Sand flat SF Accretion zone from downdrift of offshore sediment transport with minimal vegetative cover and slight 
elevation above sea level (e.g., a spit); occasionally has ponded water; exposed at low tide 


Secondary dune, tertiary 
dune, etc. 


SD Dune between primary dune and backdune, increasing with distance from beach; land feature formed 
from an accumulation of windblown sand; these features are often covered with vegetation 


Surf zone / Open water 
 


SZ Area immediately seaward of the foreshore 


Wrack line WL Beach zone where marine debris (natural and artificial) is deposited; often indicates high-tide line 
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This Standard Operating Procedure explains the process for data entry into the accompanying database 
and the data-management procedures of this protocol.  This SOP is not yet completed as the initial 
database has been completely re-designed.  This SOP will be completed by 31 December 2007. 
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This Standard Operating Procedure explains some of the data summaries and analyses possible with data 
collected under this protocol. 
 


Database Utilities 
Two forms of analyses and reports exist as part of this protocol, those conducted by the database and 
those necessitating data export and use of other software packages.  Each protocol objective is addressed 
through a specific database output, except for statistical evaluation of trends. 
 
Analyses and reports conducted by the database are: 


1. NCWRC reporting form 
2. ISS reporting form 
3. Species-specific or pooled-species proportion of observations by habitat type and tidal stage 
4. Normalized species-specific or pooled-species counts by site, month, and year 
5. Normalized species-specific or pooled-species counts inside and outside established closures 
6. Car counts by site or specified date range 
7. Beached-bird counts by site or specifies date range 


 
Other software packages are used for more complex data analyses.   
 


Analyses from Database Exports 


Power Analysis 


The power to detect trend was calculated with the equation for permanent plots without the finite 
population factor (Elzinga et al. 1998).  The equation is: 
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Where: 
n = sample size 
s = standard deviation. 
Zα= Z-coefficient for the false-change (Type I) error rate. 
Zβ= Z-coefficient for the missed-change (Type II) error rate.  Power = 1-β 
MDC = Minimum detectable change size from sampling event t1 to sampling event t2.  


Abundance Estimation 


If the distance sampling results in the required number of distance measurements (i.e., > 80 statistically 
independent samples), abundance estimates of the wintering population can be made.  Program 
DISTANCE will be used to calculate a detection function and abundance estimates (see Buckland et al. 
2001).   


Index Validity 


Due to the expected small population size of wintering focal shorebirds, it is not expected that a valid 
abundance estimate for focal-shorebird wintering populations will be generated using distance-sampling 
methods.  Abundance estimation of the migratory population of focal shorebirds is not possible because 
these populations violate a basic assumption of abundance estimation in that they are considered “open” 
(i.e., the population is subject to births, deaths, immigration, or emigration). 
 
Shorebird count data collected under this protocol results in a constant-proportion population index E(C) 
= βN, where E (C) = the expected count, β = probability of detection, and N = the actual population size.  
The primary assumption of this index is that performance remains constant for varying values of N (i.e., it 
is linearly correlated), and this protocol is not designed to address this assumption or the efficacy of the 
index.  As is frequently the case with population indices, difficulty exists in establishing the true 
relationship between index performance (i.e., validity) and true population abundance.  Further 
implementation of the distance sampling component, however, will serve as a preliminary means to 
address the validity of the index by determining if detectability remains constant over time.  For example, 
if the index reveals two counts that are substantially different at the same site between time year 1 and 
year 2 but detectability also varies between the two sampling events, it is more likely the differing counts 
reflect differences in detectability rather than differences in true population size.  Other potential ways to 
assess index validity are: 1) If the monitoring effort has moderate to good power (i.e., β = 0.2 – 0.4), this 
increases the confidence in index performance, 2) ff distance sampling does result in a valid detection 
function and subsequent abundance estimate, the relationship between these two values can be explored, 
3) the proportion of banded birds in a sample over time may also serve as a means to evaluate index 
validity (i.e., a mark/recapture – re-sight study); which can be done easily as part of this protocol, and 4) 
implement a double-sampling approach.  Inferences of abundance based on an index that has not been 
validated can result in incorrect conclusions and assumptions. 


Relationships Among Variables 
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Frequency of focal shorebird detections by habitat type can be explored with contingency tables (Zar 
1999).  A Pearson correlation can be used to explore the relationship between potential sources of 
disturbance (e.g., cars, people, unleashed dogs) and the number of focal shorebird observations (Zar 
1999).  The relationship of the proportion of observations in each habitat type to tidal stage can be 
explored with a Spearman correlation (Zar 1999).  As monitoring continues and the number of 
observations increases, the null hypothesis of no relationship among tidal stage and habitat can be tested 
with log-linear models; with detection/non-detection (i.e., the observation) as the response variable and 
tidal stage, habitat type, and weather variables as explanatory variables (implemented if these variable are 
not correlated) (Zar 1999). 


Key Area Use 


Normalized counts (i.e., observations / unit effort) can be compared among sites with a One-way ANOVA 
(Zar 1999).  If data are non-normally distributed, use a logarithmic transformation.  If data continue to fail 
normality tests, use a Kruskall-Wallace test for multiple comparisons or a Mann-Whitney test for one 
comparison (Zar 1999). 


Trend analysis 


Time-series analysis will provide us information regarding the pattern of observations over time and 
facilitate forecasting and prediction.  Valid trends can not be calculated for datasets that cover short 
periods of time; therefore this analysis will be conducted after five years of data are collected. 
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This Standard Operating Procedure explains the report format, review, and distribution process and 
schedule for data collected under this protocol.  This SOP was adapted from Pietz et al. (2004). 
 


Report Format 
 
General 
In order to facilitate integration of data collected under this protocol with those collected under other 
protocols (e.g., ISS), several reporting functions have been built into the database.  Further, the reporting 
requirements outlined in Appendix I of the Piping Plover Recovery Plan (1996) guide key components of 
monitoring data collected in the field and included in reporting functions (except for those regarding 
banded-bird observations).  For example, state agencies typically have the responsibility of acquiring and 
submitting relevant data to the USFWS.  North Carolina Wildlife Resources Commission data forms are 
incorporated into the database and auto-populated based upon user-defined date ranges.  ISS reporting 
forms are also an output option from the database.   
 
Further, annual reports should be produced by the end of the calendar year and should include standard 
outputs from the database in addition to export analyses (e.g., distance analysis, across-year comparisons).  
Interpretation and recommendations should be included in this document.  These documents should be 
peer- and park-reviewed and distributed to interested parties.   
 
Reports should be produced on high quality white paper, 215 x 280 mm in size.  Font size of all text 
should be 12 point unless smaller font aids in fitting information on tables.  Times New Roman font 
should be used throughout text, however, other text fonts are acceptable if used consistently throughout 
the document.  Text is left justified with 3-cm margins on all sides.  Words should not be hyphenated on 
the right side of text. 
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Page numbers and headers should be placed in the upper-right corner of each page starting with page two 
of the report.  One exception to page numbering and headers is with figures (including pictures and 
illustrations), if a separate figure title pages is used place number and heading on these pages and leave 
them off pages containing the figures.  Headers should contain an abbreviated version of the report title. 
 
Bolding and underlining should be used minimally in the body of the text unless used on section headings 
and subheadings.  Use italic font for scientific names of species.  When using both common and scientific 
names, list scientific name with first mention of common name only. 
 
Three levels of section headings may be used.  First-level headings are all upper-case letters, bolded and 
left-justified with a sequenced whole number to it left.  Second-level headings are bolded and left justified 
similar to first-level headings with sequenced numbers to the first decimal place.  However, only the first 
letter in each word is capitalized.  Third-level headings are underlined and the first letter in each word is 
capitalized.  Third level heading are not bolded, underlined or numbered.  Third-level headings may be 
italicized followed by a period and two hyphens or bulleted. 
 
Reports should be direct and concise, avoid superfluous wording.  Refer to CBE Style Manual (CBE Style 
Manual Committee 1994) or Writing with Precision, Clarity and Economy (Mack 1986) for aids in 
writing.  Also see article by Strunk and White (1979), Day (1983) and Batzli (1986) for help in 
structuring sentences for clarity. 
 
Tables 
Tables should be placed within the body of a report or immediately following the literature cited section.  
Figures should be numbered in sequence of how they appear in the document.  Table headers are placed at 
the top of a table.  Horizontal lines are used to separate the table heading from column headings, column 
headings from the table, and to signify the end of the table.  Vertical lines should not appear on a table. 
 
Figures 
Figures should be placed within the body of a report or immediately following tables behind the literature 
cited sections.  Figures should be numbered in sequence of how they appear in the document.  Figure 
captions are placed below the figure if it is included in the text or on a separate sheet of paper preceding 
the figure if included after the literature cited section.  Both table- and figure- captions should be stand-
alone sentences that describe all information that is presented in the table or figure.  Further, tables and 
figures should not duplicate information already presented in the body of the text. 
 
Pictures 
Treat as figures. 
 
Report Outline 
Title Page (includes Title, Author(s), Institutions, “Prepared for …”, Date) 
TABLE OF CONTENTS (optional) 
EXECUTIVE SUMMARY (abstract) 
1.0 INTRODUCTION 
1.1 Background 
1.2 Justification for Study 
1.3 Objectives 
2.0 METHODS 
2. 1 Study area(s) 
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2.2 Field method(s) 
2.3 Analysis method(s) 
3.0 RESULTS 
4.0 DISCUSSION 
5.0 MANAGEMENT IMPLICATIONS 
6.0 ACKNOWLEDGEMENTS 
7.0 LITERATURE CITED 
Appendices (optional) 
 
Examples of Literature Citations: 
Peitz, D.G., M.G. Shelton, and P.A. Tappe.  2001.  Forage production after thinning a natural loblolly 
pine-hardwood stand to different basal areas.  Wildlife Society Bulletin 29:697-705.  (journal article) 
 
Ralph, C.J., J.R. Sauer, and S. Droege, technical editors.  1995.  Monitoring bird populations by point 
counts.  U.S. Forest Service General Technical Report PSW-GTR-149.  (government reports) 
 
Hamel, P.B.  1992.  Land manager’s guide to the bird’s of the south.  The Nature Conservancy, Southeast 
Region, Chapel Hill, NC, USA.  (book) 
 
Day, R.A.  1983.  How to write and publish a scientific paper.  Second edition.  ISI Press, Philadelphia, 
PA, USA.  (book with more than one edition) 
 
Palmer, R.S.  1976.  Handbook of North American birds.  Volume 2.  Yale University Press, New Haven, 
CT, USA.  (book with more than one volume) 
 
Chapman, J.A., J.G. Hockman, and W.R. Edwards.  1982.  Cottontails (Sylvilagus floridanus and allies).  
Pages 83-123. in J. A. Chapman and G.A. Feldhamer, editors.  Wild Mammals of North America: biolgy, 
management, and economics.  The Johns Hopkins University Press, Baltimore, MD, USA.  (chapter 
within a book) 
 
Peitz, D.G. 1993.  Essential amino acid nutritional ecology of cottontail rabbits (Sylvilagus floridanus).  
Theses, Oklahoma State University, Stillwater, OK, USA.  (theses or dissertations) 
 
 


Review Procedure 
 
Internal Review 
One or more reviews for grammatical soundness should be conducted prior to submitting the report for 
review by staff in the park(s) where monitoring occurred and before external review.  Internal review by 
person(s) skilled in technical writing for clarity and directness should fulfill this review requirement.  
Internal reviews will be conducted by SECN staff or persons sought out for their language skills. 
 
Park Review 
Park staff can supply details about management actives that may influence findings presented in a report 
and should be consulted as necessary.  Further, the management recommendations directly affect park 
staff and therefore should be discussed for relevance and practicality; therefore, review by park staff is 
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vital to the interpretation of findings and the assessment of proposed management implications.  Review 
by park staff should be conducted before a report is submitted for external review. 
 
External Review 
External review by two or more experts in shorebird monitoring should be sought for the first report in a 
series of annual reports.  In addition, analytical methods employed on data presented in the report need to 
be reviewed by one or more statisticians or quantitative ecologists.  External review is not necessary if a 
report updates a previously reviewed and distributed report.  However, external reviews must be sought 
for new reports or those that deviate significantly from previously reviewed and distributed reports.  In 
order to conserve reviewer time, external reviews must follow the internal and park review process. 
 
All review comments must be addressed in the report as an Appendix.  The responsibility to edit a report 
falls to the primary author of the report or their designee.  
 


Distribution Procedure 
 
Identifying Stakeholders 
The primary stakeholder shorebird monitoring efforts is the Park Service staff at Cape Hatteras National 
Seashore (CAHA).  Additional stakeholders include the National Park Service’s SECN, the NCWRC, the 
USFWS, and the Program for Regional and International Shorebird Monitoring (PRISM).  Potential 
stakeholders include other state and federal wildlife agencies, universities, and the general public. 
 
Distributing Reports 
All database outputs and export analyses will be aggregated into a report on an annual basis before the 
end of each calendar year.  The Southeast Coast Network (SECN) Wildlife Ecologist will provide support 
for report production.  Annual reports will be provided to CAHA, NCWRC, and USFWS.  Additionally, a 
copy will be kept on file with the SECN Cumberland Island National Seashore Office, Saint Marys, 
Georgia, and made available to all interested parties upon request (e.g., individual parties, Freedom of 
Information Act).  
 
The reporting schedule for the automated outputs from the accompanying database for the International 
Shorebird Survey (ISS) and the North Carolina Wildlife Resources Commission should be identified and 
included in this SOP.  Further, reporting requirements for the U.S. Fish and Wildlife Service (USFWS) 
have not yet been established, but should also be identified here. 
 


Literature Cited 
 
Batzli, G. O.  1986.  Thoughts while cleaning out old editorial files.  Bulletin of the Ecological Society of 
America 67:167-168. 
 
CBE Style Manual Committee.  1994.  Scientific style and format: the CBE manual for authors, editors, 
and publishers.  Sixth edition.  Council of Biology Editors, Cambridge University Press, New York, New 
York, USA. 
 
Day, R. A.  1983.  How to write and publish a scientific paper.  Second edition.  ISI Press, Philadelphia, 
Pennsylvania, USA. 
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Dye, L. C.  1998.  Data management plan: Channel Island National Park.  National Park Service 
Technical Report 98-04. 
 
Mack, R. N.  1986.  Writing with precision, clarity, and economy.  Bulletin of the Ecological Society of 
America 67:31-35. 
 
Pietz, D. G., S. G Fancy, L. P Thomas, G. A. Rowell, and M. D. DeBacker.  2004.  Bird Monitoring 
Protocol for Agate Fossil Beds National Monument, Nebraska and Tallgrass Prairie National Preserve, 
Kansas , version 1.01.  USDI National Park Service, Fort COllins, CO. 
 
Strunk, W. Jr., and E. B. White.  1979.  The elements of style.  Third edition.  Macmillan, New York, 
New York, USA. 
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This Standard Operating Procedure explains how to make changes to the Migratory, Wintering, and 
Beached Shorebird Monitoring in Southeast Coast Network Parks Protocol and accompanying SOPs, and 
tracking these changes.  Observers asked to edit the Protocol Narrative or any one of the SOPs should 
follow this procedure in order to eliminate confusion in how data is collected and analyzed.  All observers 
should be familiar with this SOP in order to identify and use the most current protocol version. 


Procedures: 
 


1. The Protocol Narrative for Migratory, Wintering, and Beached Shorebird Monitoring in Southeast 
Coast Network Parks and accompanying SOPs has attempted to incorporate the most sound 
methodologies for collecting and analyzing shorebird data.  However, all protocols require editing 
as new and different information becomes available.  Required edits should be made in a timely 
manner and appropriate reviews undertaken. 


 
2. All edits require review for clarity and technical soundness.  Small changes or additions to 


existing methods will be reviewed in-house by Southeast Coast Network (SECN) staff.  However, 
if a complete or significant change in methods is necessary, then an outside review is warranted.  
Reviewers should be experts in avian monitoring, research, data analysis, and statistical techniques 
from both within and outside of the NPS. 


 
3. Document edits and protocol versions in the Revision History Log that accompanies the Protocol 


Narrative and each SOP.  Log changes in the Protocol Narrative or SOP being edited only.  
Version numbers increase incrementally by hundredths for minor changes (e.g., version 1.01, 
version 1.02), while major revisions should be designated by using the next whole number (e.g., 
version 2.0, 3.0).  Record the previous version number, date of revision, author of the revision, 
identify paragraphs and pages where changes are made, and the reason for making the changes 
along with the new version number in the Revision History Log. 
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4. Inform the Data Manager regarding changes to the Protocol Narrative or SOPs so the new version 


number can be incorporated in the Metadata of the project database.  The database will need to be 
edited by the Data Manager to accompany changes in the Protocol Narrative and SOPs. 


 
5. Post new versions on the internet and forward copies to all individuals with a previous version of 


the affected Protocol Narrative or SOP. 







6.  We will be asking our reviewers to complete their reviews within 30 days of
receipt, and will be moving toward printing as quickly as possible.  This should allow
both of these reports to hit the street in the March-April timeframe that the park
needs.

Joe.

_____________________________
Joe DeVivo
Inventory & Monitoring Coordinator, Southeast Coast Network
National Park Service
Division of Science and Natural Resource Management
100 Alabama St. SW
Atlanta, GA 30303
joe_devivo@nps.gov
http://www1.nature.nps.gov/im/units/secn/

404-562-3113 x739
678-858-5229 (mobile)
404-562-3310 (fax)
▼ Mike Murray/CAHA/NPS

Mike
Murray/CAHA/NPS 

01/26/2009 09:41 AM

To Sherri Fields/Atlanta/NPS@NPS

cc Michael W Byrne/Atlanta/NPS@NPS, Joe
DeVivo/Atlanta/NPS@NPS, Britta
Muiznieks/CAHA/NPS@NPS, Thayer
Broili/CAHA/NPS@NPS

Subject CAHA nonbreeding study

Hi Sherri,

Would you know if this is the final report on the nonbreeding
monitoring study at CAHA.  I would like to share the information with
the RegNeg Committee and will inevitably get the following questions:

1)  On page 8, there is an "Error! Reference not found" statement. 
Is that still unresolved?  Does if need to be resolved before we release
the report?

2)  We will get asked if the study or report was peer reviewed.  How
should we answer that?

While we are on the subject of nonbreeding shorebirds, I'd like to
confirm the status of the nonbreeding monitoring protocol.  Is the

0022508



attached document "final" or were there any additional edits needed? 
(I've lost track of the status of this, and we are now focusing on
nonbreeding birds in the RegNeg discussions and are getting asked
about NPS's monitoring procedures.)

Thanks for any clarification you can provide.

Mike Murray
Superintendent
Cape Hatteras NS/ Wright Brothers NMem/ Ft. Raleigh NHS
(w)  252-473-2111, ext. 148
(c)  252-216-5520
fax 252-473-2595

CONFIDENTIALITY NOTICE
This message is intended exclusively for the individual or entity to
which it is addressed.  This communication may contain information
that is proprietary, privileged or confidential or otherwise legally
exempt from disclosure. 
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