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Appendix B. Avian Surveys

Avian Survey Methods and Line Transect Description for the Ashland/Chequamegon Bay Shoreland Restoration Project - 2011

Adapted from: “Methods for shoreline bird surveys on developed and undeveloped lakes as part of the Wisconsin Shoreline Restoration Project”; D. Flaspohler, D. Haskell, A. Roth (MTU) 21 May 2007

The main purposes of these data will be to provide: 1) a baseline for monitoring bird community changes that may occur in the years following shoreline restoration, 2) a comparison of bird community structure and abundance of specific species between shoreland with active restoration efforts and non-restored shoreland associated with similar landcover types and management. 
We will use the line transect (LT) method (Reynolds et al. 1980) to characterize breeding bird communities for two separate shoreland sites located within an urban park setting. One site will consist of a treated site that receives active restoration effort, and the other site will serve as a control site where no restoration effort is taking place but the site reflects similar characteristics in vegetation type and land management practices as the treated site prior to restoration.  We will also conduct surveys at a location that has had minimal disturbance, reflects an older (>15 years) vegetation community considered characteristic of the region (e.g., boreal-northern coniferous forest). This site will serve as a reference site that reflects conditions presumed to characterize a healthy shoreland forest area.
Although the LT method has not been used as widely as standard point counts, it accounts for known differences in detectability among birds in different habitats and so provides less biased estimate of true bird abundance.  Bird identification is the same as for point counts, with the main difference in the LT method being that observers collect bird species presence observations and locations concurrent to traversing a linear path along a 250 meter transect during the sampling period.  Individual bird locations are measured relative to the perpendicular distance between the bird detected and the transect line.

Survey Conditions:

All surveys are to be conducted between sunrise and 1000 hrs (10:00 AM) between 27 May and 7 July.  Each survey is to be completed twice during this period, and each is to have an “early season” and “late season” survey.  Likewise, surveys are to be planned so that each is surveyed once early in the morning (0600-0800) and once late in the morning (0800-1000).  Surveys should not be done during rain or high winds (>20 km/hr), or when wave noise influences bird song rates and/or delectability (Robbins 1981).  

All surveyors must be very familiar with the songs, calls, and visual identification of common and rare birds in northern Wisconsin.  A quiz should be used to gauge the qualifications for all data collectors for this project.

Linear Transects: 

The shoreland zones along the Chequamegon Bay and of Lake Superior present unique challenges due to the large scale of their shoreline features, high wave and wind action. For example, from water’s edge to interior, one must commonly scale approximately 10-20 meters of beach, large boulder debris and fallen trees to approach the transition zone demarking the upper portion of the ordinary high water mark (OHWM).  Winds typically gust between 5-10 mph and are associated with 3-5 foot waves crashing into shore, and that creates substantial ambient noise.  Unless when winds and waves are calm, one must traverse inland from the shoreline approximately 25-50 meters to minimize ambient noise to a level that allows the human ear to detect subtle bird calls.  An additional challenge includes the varied topography that often requires the observer to focus on traversing the difficult terrain to a secure vantage point.  Typically, these conditions necessitate the use of fixed point-counts distributed along a transect route where each point count is separated by a distance of 100 meters or more.  With this consideration, this survey protocol includes a modification to the LT methods used on interior lakes in order to standardize detection probabilities across all sites.

For the Chequamegon Bay Shoreland Restoration Project, avian surveys will be conducted along 250m transects established a minimum of 50 meters inland from the OHWM and/or bluff crest for those areas with steep unstable slopes.  This distance also reflects a more comparable distance between the water’s edge and the primary affected area associated with the restoration site.  The treated site also includes a large retention basin and a 2 meter-wide bike path that follows a retired railroad grade and that separates the primary treated area from the OHWM.  All surveys will begin from the East point of each LT, and continue westerly for 250m following an easily traversable route through the site.  All transects are to be established prior to the day of surveys to minimize disturbance to songbird behavior and movements.

Figure 1. Schematic of transect arrangement with shoreline transect curving to roughly follow shoreline and/or traversable topographic contour.   

Observers will document only those bird seen or heard that intersect (vertically) or are located on the inland side of the line transect.  However, observers should note all rare bird species seen or heard regardless of which transect side the observation is associated.  Survey results from the reference site will be used to develop a minor list of indicator species that are associated with a mature and minimally disturbed shoreland area.  Until then, we will use a list of 24 indicator species generated from previous survey associated with reference sites along interior lake shorelands that will serve as our indicator species (see table below) for this project.
 Indicator Bird Species:
	Common Names
	Species
	Codes

	American Redstart
	Setophaga ruticilla 
	AMRE

	American Robin
	Turdus migratorius
	AMRO

	Black & White Warbler
	Mniotilta varia
	BAWW

	Black-throated Blue Warbler
	Vermivora pinus
	BTBW

	Black-throated Green Warbler
	Dendroica virens
	BTNW

	Blackburian Warbler
	Dendroica fusca
	BLBW

	Chestnut-sided Warbler
	Dendroica pensylvanica
	CSWA

	Chipping Sparrow
	Spizella passerina
	CHSP

	Eastern wood-pewee
	Contopus virens
	EAWP

	Great-crest Flycatcher
	Myiarchus crinitus
	GCFL

	Hermit Thrush
	Catharus guttatus
	HETH

	Myrtle  Warbler
	Dendroica Coronata
	MYWA

	Nashville Warbler
	Vernivora ruficapilla
	NAWA

	Northern Parula
	Parula americana
	MYWA

	Pine Warbler
	Dendrocia pinus
	PIWA

	Ovenbird
	Seiurus aurocapillus
	OVEN

	Red-eyed Vireo
	Vireo olivaceou
	REVI

	Red-breasted Nuthatch
	Sitta canadensis
	RBNU

	Rose-breasted Grosbeak
	Pheucitcus ludovicianus
	RBGR

	Scarlet Tanager
	Piraga olivacea
	SCTA

	Song Sparrow
	Melospiza melodia
	SOSP

	Tree Swallow
	Tachycineta bicolor
	TRES

	Veery
	Catharus fuscescens
	VEER

	White-throated Sparrow
	Zonoricia albicollis
	WTSP


This project will include routes for LT surveys in three separate locations, including a control site (West End Park, Washburn), a treated site (Memorial Park, Ashland), and a reference site (Lake Superior County Park, Saxon Harbor).  Due to a limit in space at the treated (restoration) site, that transect will be based on an a priori eastern-most starting point at approximately 50m inland so that the entire 250m transect is located on site (effective area total of about 300 meters West to East).  For the control site, three suitable starting locations will be determined by on ground assessment and one will be selected randomly to represent the East starting point for the 250m transect.  A transect for the reference site will be determined similar to that of the control site, and will include minor adjustments to accommodate a more varied topography and relief.  Transect lines will be documented by geo-referencing GPS measurements in a GIS that includes an ortho-rectified 2008 true-color aerial photograph as a base map.  For each transect, and when at the general vicinity of the starting point, transects will be established using compass and a 100 meter metric ruler to define a 250m transect following a traversable pathway that approximates the shoreline.  Surveyors are to walk the marked transect slowly, paying careful attention to each bird seen or heard and providing an estimate of the perpendicular distance each bird is from the transect line.  A digital rangefinder will be used during each transect survey at each site to calibrate the observers visual estimate of distance unique to the topography and structural complexity associated with each site.
Survey methods

The speed of walking the transect route during each survey is largely dependent upon the abundance and richness of the local bird community, as well as the degree of difficulty required to traverse the survey area.  In other words, transects that traverse habitat rich in birds requires more time to document their presence than it does to survey less rich sites.  This difference is problematic statistically speaking, and requires that observers standardize their survey pace to a speed that reflects a similar pace for all transects. In general, observers are to walk at a speed of approximately 4-5 meters per minute when conducting all transects in order to complete the survey within a 1-hour period (Bibby et al. 2000).
During a survey, the observer should have a clipboard, data sheet, a mechanical pencil or other reliable writing instrument, and a digital laser range finder.  Bird species, behavior, movements and location estimates are recorded on a schematic representation of the LT (see data sheet).  If confirmed, note sex for each species, as well as any nest observations.  As the recorder walks slowly along the line-transect, each bird seen or heard will be recorded, and the perpendicular distance from each indicator species to the transect line will be estimated using a laser rangefinder and compass.  Often, birds will be heard that are ahead of the observer and the observer will need to estimate the perpendicular distance from where the bird is singing in relation to a point on the line transect that is ahead of the observer.  To do this, project the bird’s location onto the ground (if perched in a tree) and use a compass to determine the azimuthal direction in whole degrees (0-360o) relative to your current position along the LT and the observation point where the bird was initially observed.  Along this line of sight (hypotenuse), the observer will also measure the distance in whole meters using a digital laser range finder.

When circumstances allow, the observer may postpone the angular and distance measurements of the location until he/she has progressed to a point along the LT where the range finder can be used to obtain a perpendicular distance to the approximate location of the original detection for each bird (Fig. 2).  However, this requires the observer to track specific landscape features (e.g., trees, rocks, shrubs, etc.) which may change in appearance when viewed from a different perspective.  Hence, observers are to use professional discretion when applying this technique to minimize added error and observer bias since it is most easily accomplished along transects with low bird density or activity, and impractical along transects with high bird density and/or activity.

Figure 2. Portion of hypothetical inland transect running east to west showing 5 birds detected and perpendicular distances estimated using a laser rangefinder.  Shoreland transects will only include birds on the inland side of the line-transect.  

Detection Probabilities
Most birds will be seen or heard when they are above the ground and many may be high in the trees.  For these cases, the observer should imagine that the location of the bird is projected down onto the ground and the distance from the LT is then the distance from that projected point to the line-transect.  It would be as if you were high above the LT looking down and could see the locations of all of the birds with respect to the observer walking the transect in two dimensions as in Figure 2.  By plotting a frequency distribution of these distances we develop a detection curve g(r) that provides a probability of detecting a species at distance r from the observer. This method allows us to estimate detection distances that when used in a detection function for each species in the specific habitat being surveyed, it produces a coefficient of detection (CD) used to increase the accuracy in the estimate of actual bird numbers.
A critical assumption to meet in order to validate this approach is that observers must detect 100% of the birds intersecting (directly on or above) the line transect.  In other words, all birds intersecting the LT will have a CD of 100 percent.  For each bird species a coefficient of detection (CD) will be derived that describes its unique detection function relative to the observer and transect.  An estimate of a species’ density can be generated by dividing the actual count by the CD value for that species.  For example, if 2 American Redstarts were counted along a 200m x 50m transect (1 ha), and a CD value of 0.50 was established for that species at that time, then the density estimate would be 2 ÷ 0.50 = 4 redstarts per hectare.
The program Distance (Thomas et al. 1998) is used to model the LT data after the field season.  The preferred method uses AIC techniques to generate competing models that are evaluated for parsimony and explanatory power by the scientist and by the program Distance (Buckland et al. 1993).  In the end, a model that best describes an absolute density estimate is generated; this is something that cannot be produced by standard point counts which produce a relative index of abundance. 
Materials/Equipment:

· Clipboard, pencils

· Transect map

· Data sheets

· Rangefinder

· Binoculars

· Compass

· Bird Guide

· Watch

· First Aid Kit

TIME: Enter time using 24-hour clock format

CLOUD COVER: Estimate to nearest 10%

RAIN: 

0 = clear or a few clouds

1 = partly cloudy, scattered, or variable sky

2 = cloudy, broken, or overcast

4 = fog or smoke

5 = drizzle (STOP COUNT IF RAIN PERSISTS ABOVE LEVEL 5)

8 = showers

WIND: record category; maximum value in GUST

0 = calm; smoke rises vertically; < 1 mph

1 = smoke drifts; 1-3 mph

2 = wind felt on face; leaves rustle; 4-7 mph

3 = leaves, small twigs in constant motion; 8-12 mph

4 = raises dust; small branches moving; 13-18 mph

(STOP COUNTING IF WIND PERSISTS ABOVE 4)

5 = trees begin to sway; >19 mph 

UNIT CONVERSIONS:  1m = 39.4”/1.1 yards; 10m = 32’10”; 25m=82 feet; 50m=164’
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Summary of key guidelines for WI-DNR-MTU Shoreline Restoration Bird Surveys

2 June 2007

1. Surveys should be conducted between 0600-0900 hours in good weather (see data sheet for wind and rain considerations)

2. Each survey should be done once in the first half of June and once in the second half of June.  

3. Survey transects will be flagged from start to finish every 10m

4. There will be two teams of 2.
a. Each member will record birds observed and distance from the transect on individual data sheets.
b. Each member will operate the range finder

c. Each member will triangulate the bird’s position if it is not perpendicular to the transect (using Silva Ranger compass).
d. All team members will consult with each other when there is a question about the correct ID of a bird by sight or sound after the survey is completed.
5. The team should walk at a very slow rate (about 1 mph), stopping frequently to listen and look for birds, such that the 250m transect takes about 45 min-1 hr. to complete.  The team should walk together and remain within 2 m of each other for the survey duration.
6. Each bird seen or heard should be recorded on the data sheet map.  Record the spot at which the bird was first heard or seen, even if it later moved.  Also, it is important to record bird locations at or near the transect line prior to “pushing” them farther away.
7. All birds detected over the water should also be recorded making sure to identify the bird as not being in the terrestrial habitat.

8. The team should make an effort to get perpendicular distances with the range finder for as many birds as possible.  When this is not possible, the range finder operator should use a compass to get the angle from the transect to the bird, the distance from the observer to the bird and the transect meter marker from which the direction and distance were measured.  When estimating distances, avoid rounding to 5’s and 10’s meter, attempt to estimate the distance to the nearest 1 meter.  

9. Observers should periodically pretend to see birds with their binoculars and pretend to see birds with their binoculars and pretend to record data.  This is so observers do not tip each other off to bird locations.  Think of this as a competition to record birds the other observer misses.
10. At the end of the survey, observers should compare data sheets and discuss discrepancies, and in particular, identification differences.  Do this briefly before departing the site so birds can be revisited if necessary.  Combine the observation on to one datasheet.  For each observation, note an initial of the observer or both observers who recorded the bird.  Beside each initial, record the distance reported by that observer.  Combine behavior codes as well.
11. Note nests of other breeding bird activities such as birds carrying nest building materials or food, adults feeding young, or fledglings/juveniles.  Young of the year are not included in the survey, but should be noted.

12.  In the margin, note birds that are just outside of the transect at the beginning and the end.  This will help keep track of the bird that is observed when beginning survey but out of transect.

13. Note any interesting incidental sightings off transects, over water or prior to or after you are on the transect.
Materials/Equipment:

· Clipboard, pencils

· Transect map
· Data sheets

· Rangefinder

· Binoculars

· Compass

· Bird Guide

· Watch

· First Aid Kit

Measuring Distances using Range Finder:

1. Depress Power Button, LCD illuminates and the last use default settings are active.

2. Align the recticle with bird location.

3. Depress Power Button, start measuring  “now measuring”.

4. If successful measurement, distance in displayed.

5. Select unit of measurement from meters and yards, press and hold mode button 1.5 seconds until the display changes.

TIME: Enter time using 24-hour clock format

CLOUD COVER: Estimate to nearest 10%

RAIN: 

0 = clear or a few clouds

1 = partly cloudy, scattered, or variable sky

2 = cloudy, broken, or overcast

4 = fog or smoke

5 = drizzle (STOP COUNT IF RAIN PERSISTS ABOVE LEVEL 5)
8 = showers
WIND: record category; maximum value in GUST

0 = calm; smoke rises vertically; < 1 mph

1 = smoke drifts; 1-3 mph

2 = wind felt on face; leaves rustle; 4-7 mph

3 = leaves, small twigs in constant motion; 8-12 mph

4 = raises dust; small branches moving; 13-18 mph

(STOP COUNTING IF WIND PERSISTS ABOVE 4)

5 = trees begin to sway; >19 mph 

UNITS:  1m = 1.1 yards; 25m=82 feet; 50m=164’
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