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Introduction


Survey methods for birds in aquatic sites must usually be designed using detailed information about each site because of possible change in habitat, visibility problems, access issues, and the species likely to be encountered.  Detailed procedures for preparing site descriptions, including recommended survey methods, have been developed by the shorebird initiative and can probably be used for all aquatic species.  The descriptions provide the basis for designing all of the aquatic surveys so preparation of the site descriptions is described here.  

To provide an easy way of identifying the sites, “bird monitoring regions” have been defined by intersecting a BCR map with a province and state map, smoothing boundaries, and deleting small polygons (Fig. 1).  Sites are numbered sequentially within regions.  The regions facilitate design of surveys according to the must useful scale: province/state or BCR.  Sites at which any of the focal aquatic species occur in significant concentrations, at any time of year are identified by managers and birders knowledgeable about the State.  Most sites are single areas, such as a National Wildlife Refuge, but dispersed sites, such as “lakes >10 ha”, and areas, such as “playa lakes in the northern third of the region”, may also be identified.  Maps of each site are also prepared and information useful in designing surveys for the focal species is presented using the following headings: 

1.  Boundaries and ownership

2.  Focal species using the site and timing of use

3.  Location of type 1 and 2 habitat within the site

4.  Access to the type 1 and 2 habitat and visibility of the birds

5.  Past and current surveys

6.  Potential survey methods


a.  Description


b.  Selection bias


c.  Measurement error and bias


7.  Needed pilot studies

Boundaries are depicted on the site maps.  “Ownership” includes advice on obtaining permission to conduct surveys on the site.  Focal species (item 2 above) are briefly described (e.g., “all focal aquatic species for the region except...”).  Items 3 and 4 describe where surveys should be conducted.  Up to three types of habitats are described for each focal species or group of focal species at each site.  Type 1 habitats include the regularly-used areas that should be sampled intensively using a well-defined sampling plan.  Type 2 habitats include areas used sparingly by the focal species.  Type 2 habitat will not be surveyed as often or with rigorously defined methods, but will be surveyed less formally every few years to document continued low use by the focal species.  Type 3 habitats receive virtually no use by the focal species during the study period and will not be surveyed as part of the monitoring program.  Requests, however, will be circulated for any records of the focal species occurring in substantial numbers in these areas.  Type 1 habitat throughout the state should be delineated so that it includes at least 75% of the bird-use days within any given period.  Type II habitat should include no more than 20% of the bird-use days, and Type III habitat should include no more than 5% of the bird-use days.  If use is distinctly different at different times of year, then season-specific definitions of each habitat type may be provided.  Past and current surveys (item 5) are described in enough detail to show how past efforts could help design future ones and how current efforts might be incorporated into the integrated plan if managers of the current effort are interested in doing this. 


Item 6a, description of potential survey methods, identifies the best ways to estimate the number of individuals present describing both field and statistical methods briefly (e.g., complete count using area search methods; density estimation using distance methods).  Items 6b and 6c discuss possible bias in estimating numbers present and trend in numbers present (see “Selection and Measurement Bias” above).  

Fig. 1.  Bird monitoring regions in Canada and the United States.
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Fig 2 (cont’d)
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Detailed description

1.  Boundaries and ownership – This is a brief description of who owns the land.  If special permission or permits are needed to access the site, note this.  Include local contact names and phone numbers, if appropriate.  Briefly describe the habitat at the site.  

2.  Focal species using the site and timing of use – Identify which of the focal species are found at the site.  Observers should record information regarding the timing or season of use (e.g., spring migration) and estimated numbers of birds using the site, if known.  

3.  Location of Type 1 and 2 habitat within the site - Describe Type 1 and Type 2 habitat boundaries within the site.  It may be useful to group species into functional groups (e.g., migrating shorebirds, secretive marshbirds).

4. Access to Type 1 and 2 habitat and the visibility of the birds – Describe access to the site, including observation points, boat access and permission requirements.  If complete access is possible, note this.  Describe problems with seeing all birds during a survey, if any.  If visibility is different for different species note this (e.g., large waders are easily detected, but distances are too great to accurately identify smaller waders).   

5. Past and current surveys – Briefly describe past or current surveys at the site.  Provide survey means, if available; however, do not spend a lot of time analyzing the data. 

6a.  Potential survey methods: description – Discuss the surveys methods appropriate for each species or functional group at the site and recommend the best method(s).  Consider access, visibility and past survey results in your recommendation.  Consider differences in survey methods among seasons, if appropriate.  Bear in mind, however, that the final decision regarding the season for monitoring will be made at a larger scale.  Consider when during the day surveys should be conducted.  In general, all surveys in a site should be made during a single period. Timing of surveys is especially important at tidal sites but may be important at other sites due to the sun or other factors.  Note that if the number of birds present varies rapidly, as is often the case with tidal areas, then the survey period should be brief.  Otherwise, surveyors may gradually learn when surveys will yield the highest counts and may be tempted to visit at these times. 

6b.  Potential survey methods: selection bias – Discuss the potential for selection bias in the proposed survey methods.  See text in (“Components of Accuracy”) in the body of this report for definition of selection bias.  If the entire site can be surveyed completely, there is no selection bias and “not applicable” can be entered.  If a subsample of the site is sampled, discuss reasons why the portion sampled may not be representative of the total site.  Provide recommendations for minimizing potential selection bias.

6c. Potential survey methods: measurement error and bias – Discuss the potential for measurement error and bias in your proposed survey methods.  See text in “Preparation of site descriptions” in the body of this report for definitions of these terms. If most of the birds present at the time of the survey are counted, then measurement error and bias will be minimal.  If many birds may be missed because of poor visibility or access problems, then measurement error and bias are important considerations.  Discuss ways to minimize error and/or bias, if known.  

7.  Needed Pilot Studies – Identify what information is needed before a sampling plan could be devised for each site.  For each site, if all the information above is known, a pilot study is not needed for the site.    

Example One:  Lake Lowell – Deer Flat NWR, Idaho
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Boundaries and ownership: This site encompasses Lake Lowell and the surrounding shoreline inside Deer Flat National Wildlife Refuge.  It is administered by the USFWS.  Habitats include open water in the middle of the lake and marsh along the sides of the lake.  Open mudflats are found primarily at the SE end of the lake and the NE lower embankment when the lake water level is low.  Contact Greg Kaltenecker, Idaho Bird Observatory, 208-377-1440 or Refuge Manager, 208-467-9278

Focal species:  Most aquatic focal species are found at this site.  

Location of Type 1 and Type 2 habitat:  Location of birds varies with the water level and season.  

	Functional Group
	Type 1 Habitat
	Type 2 Habitat

	waterbirds
	open water & emergent vegetation
	none

	large waders
	breeding colonies, emergent vegetation
	rest of shoreline

	secretive marshbirds
	water's edge, except during very low water
	none

	waterfowl
	open water, edges during breeding season
	none

	shorebirds
	exposed mudflats at SE tip & at NW lower 
embankment during spring/fall migration
	rest of shoreline

	gulls and terns
	all areas
	none


Access to Type 1 and Type 2 habitat and visibility of the birds: Open water can be accessed by boat and marshes can be accessed by canoe.  There are seven access points from the roads and there is a patrol road along the SE side of the Lake.  Visibility is good for open water or exposed mudflat counts by boat or from access points.  Visibility is poorer in emergent vegetation but can be improved by using a canoe for access.  

Past and current surveys:  Refuge staff conduct mid-winter waterfowl counts by small plane.  Idaho Bird Observatory conducts Bald Eagle nesting surveys (mean = 2 nests/year) and colony counts for Great Blue Herons (mean = 20-25 nests/year).  

Potential survey methods, description: 

a. Nest searches for grebes and other waterbirds nesting in the emergent vegetation in small colonies.  A canoe is necessary for access.

b. Colony counts for nesting Great Blue Herons and Double Crested Cormorants  

c. Census for waterfowl on the open water using a boat.  Late summer or winter counts may be better than breeding season counts, as waterfowl are more easily detected during this period.  

d. Area searches for migrating shorebirds from observation points near Type 1 habitat.  

e. Systematic sampling, probably including the use of playback calls, for secretive marshbirds using a canoe to access marshes

f.  Census for gulls and terns during waterfowl counts???

Potential survey methods, selection bias: Not applicable unless a systematic sampling approach is taken for the secretive marshbirds.  

Potential survey methods, measurement error and bias: 


a.  Error and bias are negligible for nest searches and colony counts

b.  Error and bias are probably negligible for area searches for migrating shorebirds, although this needs field verification

c.  Error and bias are negligible for waterfowl counts in late summer or winter, but could be relatively high during the breeding season because of cryptic nesting birds

d.  Error and bias are unknown for secretive marshbirds 

e.  Error and bias are negligible for gulls and terns if a census is possible.

Needed pilot studies: 

Few needed.  This is a good site to test protocols for groups of species.  A site visit is recommended to assess the error associated with making counts from observation points for migrating shorebirds.  

Example Two: Bear River NWR, Utah (migrating shorebirds only)
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Boundaries and Ownership: This site is the entire NWR and is administered by the U.S. Fish and Wildlife Service.  Bear River NWR is a large, important area for shorebirds; however the habitat changes dramatically due to management regimes and flood events that remove vegetation.  

Focal species and timing: Most shorebird focal species in Utah use this site during spring and/or fall migration.  Species include: AMAV, BNST, GRYE, LEYE, MAGO, LBDO, WESA, WIPH.  

Location of Type 1 and 2 habitat: Much of the refuge is Type 1 habitat during some years or seasons, although there may be areas of Type 2 or 3 habitats.  More work is needed to identify all Type 1 habitats.  

Access to Type 1 and 2 habitat and visibility of birds: Visibility is often low and access to all areas of the refuge is questionable.  

Past and current surveys: This area was surveyed on the GSL Waterbird Survey (areas 27 ?, 29a, and 29b).  Area 29b was along the refuge road and had low numbers (<10) of focal species.  Means/survey (>10) for focal species for areas 27 and 29a were WIPH – 3684, WESA – 4619, LBDO – 3510, MAGO – 4938, GRYE – 11, and LEYE – 12.  Tens of thousands of AMAV and thousands of BNST were also counted.  

Potential survey method, description:  Potential survey methods cannot be determined until the location and extent of all type 1 habitat is identified and the issues of visibility and access are addressed.  A systematic sampling plan may be necessary for this site.  

Potential survey method, selection bias:  If all of the Type 1 habitat on the Refuge cannot be accessed, the potential for selection bias exists.  Selection bias could be minimized if a sampling plan is implemented where a small, random sample of the inaccessible Type 1 habitat is surveyed each year.  

Potential survey method, measurement error and bias:  The potential for measurement error and bias exists in those areas where visibility is poor.  A double sampling approach to estimate detection rates may be appropriate for assessing measurement error.  

Needed pilot studies: A pilot study is needed to classify all areas in the site as Type 1, 2 or 3 habitats and to assess whether there are Type 1 areas that are inaccessible.  If all Type 1 habitats cannot be accessed, then a small, random sample of the inaccessible Type 1 habitat should be surveyed each year.  The ability of observers to count all birds present, even in areas of low visibility, needs to be assessed.  A double sampling approach would provide this information.   
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