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Increase sharp-tailed grouse and mule deer populations and enhance shrub-steppe/riparian habitats on the Scotch Creek Wildlife Area.
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The Washington Department of Fish and Wildlife (WDFW) welcomes this opportunity to respond to ISRP comments. WDFW continuously strives to improve M&E procedures and welcomes all ISRP suggestions. Presently, WDFW is working closely with other Columbia Basin Fish and Wildlife Managers (CBFWA) to modify the M&E protocols outlined in the Draft Monitoring and Evaluation Plan for the Albeni Falls Wildlife Mitigation Project (Albeni Falls Interagency Work Group 2001) in order to establish and maintain consistency throughout the greater Columbia Basin Region. When standardized, WDFW will use applicable M&E protocols from the Albeni Falls M&E Plan to sample habitat variables and associated wildlife populations of interest. WDFW has also reviewed other M&E documents suggested by ISRP reviewers and will incorporate appropriate protocols in future M&E plans. 

As discussed in the proposal and during the project presentation, the Scotch Creek Wildlife Area is dominated by upland habitats.  The amount of wetland/riparian habitat is relatively small, linear in nature, and is associated primarily with streams that traverse the project site. As a result, all HEP/M&E transects are based on line intercept methods (USFWS 1981) as described in the Monitoring section of Part 2 – Narrative section of the proposal.

Monitoring key habitat components provides an index to change in enhanced and protected habitats. Therefore, future site-specific habitat enhancement and protection plans will state treatment objectives and quantify projected changes in key habitat attributes resulting from enhancement and/or protection measures.  Responses to specific ISRP comments are desribed below.

ISRP Comment 1:  Detailed site selection protocols (or adequate references to published material) are needed on each M&E task.

WDFW Response:  WDFW utilizes the following task based site selection protocols: 

Task a: Conduct annual shrub-steppe bird surveys. Habitats are classified according to three basic types; upland, riparian, and wetland.  Upland habitats include all basic meadow-steppe, shrubsteppe, and steppe habitats.  These areas typically consist of well-drained soils historically dominated by big sagebrush (Artemisia tridentata), threetip sagebrush (Artemisia tripartita), and/or perennial grasses, primarily bluebunch wheatgrass (Pseudoroegneria spicata).  Riparian habitats include various types of drainages dominated (either currently or historically) by wet meadows, shrubs, and/or trees.  Wetland habitats include vegetative associations near relatively permanent water such as ponds and lakes.  Management strategies were divided into two categories for all wildlife areas; control (adjacent to wildlife area) and treatment (on wildlife area).

A fixed-radius point count is used to examine the presence, diversity, and density of breeding birds at specific point locations (Hutto et al. 1986).  At least five locations for each habitat type, management strategy, and study area are selected; however, wetland areas are too infrequent to adequately sample.  Specific observations are conducted for 3 minutes at each location and include the number of individuals of each species detected within 200 m of the center point (clearly identifiable juveniles were not counted).  

Density (birds/km2) and species diversity (number of bird species) are estimated for each point on the survey.  Density and diversity are analyzed for each study area with general linear models incorporating year, management strategy, and habitat type as independent variables; all two-way interactions between independent variables were also included (Proc GLM, SAS Institute Inc. 1988).  Results were considered significant at α = 0.01.  Non-significant variables were removed (stepwise) from the general linear model until all remaining variables were significant.

Breeding bird surveys were conducted between 29 May and 17 June, 1993 to 2001.  The surveys at Scotch Creek and Chesaw Wildlife Areas were initiated in 1993; surveys at the other wildlife areas were initiated in 1994.  The comparability of future surveys will be maintained by conducting all surveys at identical locations, during the same interval of dates, and when weather conditions are moderate and comparable.

Task b:  Conduct big game (deer) surveys to estimate doe/fawn and doe/buck ratios and herd fecundity.  Pre-hunting season observational surveys are conducted in August and post hunting season surveys are conducted in December each year to index deer population sex and age ratios and/or establish deer densities and population trends.  Surveys are accomplished from a vehicle on roads traversing the project site and surrounding landscape. Specific routes are selected to include areas inhabited by deer on and adjacent to the Scotch Creek Wildlife Area and on replication sites located beyond typical deer summer home ranges (>8 km). Start points (road mile markers or road miles on non-public roads) are selected from a random numbers table. Once established, survey routes remain constant in subsequent years. 

Surveys are conducted on four days in close succession (surveys are not conducted during storms, minimum visibility, or when other weather extremes occur).  Vehicles travel at 15 miles per hour and begin 15 minutes prior to sunrise. Two observers record the number of females, males, and fawns observed with the unaided eye on each route (binoculars can be used to determine the sex or age of an animal spotted with the unaided eye). Results of surveys are statistically analyzed using a “Z” test for proportions (Meyers pers comm.. 2002).

Task c:  Conduct hunter harvest surveys.  Hunter harvest surveys are conducted at hunter camps; check stations located along major access roads, or through direct one-on-one contact with hunters in the field (all hunters contacted are surveyed for big game harvest information). Specific site selection occurs only for check stations, which are established at main hunting area access points (site availability and personnel/vehicle safety considerations are major determinants when selecting check station locations). 

Task d:  Monitor existing HEP and vegetation transects and establish new permanent vegetation transects.  Please review WDFW response to ISRP Comment 2 for specific site selection protocols.

Task e:  Conduct HEP analysis  and establish vegetation transects on acquisitions/project lands.  Please review WDFW response to ISRP Comment 2 for specific site selection protocols.

Task f:  Establish small mammal surveys.  Predicated on site specific/study needs, small mammal surveys/site selection protocols will follow those described in the Albeni Falls Wildlife Mitigation Project (Albeni Falls Interagency Work Group 2001) and/or methods described by Smith et al. (1971, 1975) 

ISRP Comment 2:  Are M&E sites selected by a probabilistic (statistical) sampling procedure and allow statistical inferences to the entire study area?

WDFW Response:  Yes, WDFW makes every effort to use statistically valid sampling procedures when conducting habitat monitoring and evaluation surveys. As with many studies, however, time and funding constraints may limit the amount of M&E that can be conducted on a project during a given period. The following protocols describe how M&E sites are currently selected. 

Vegetation/HEP monitoring and evaluation sites are selected by combining stratified random sampling elements with systematic sampling.  Project sites are stratified by cover types (strata) to provide homogeneity within strata, which tends to reduce the standard error, allows for use of different sampling techniques between strata, improves precision, and allows for optimal allocation of sampling effort resulting in possible cost savings (Block et al. 2001). Macro cover types such as shrub-steppe and forest are further sub-cover typed based on dominant vegetation features i.e., percent shrub cover, percent tree cover, and/or deciduous versus evergreen shrubs and conifer versus deciduous forest. Cover type designations and maps are validated prior to conducting surveys in order to reduce sampling inaccuracies.  

Pilot studies are conducted to estimate the sample size needed for a 95% confidence level with a ( 10% tolerable error level (Avery 1975) and to determine the most appropriate sampling unit for the habitat variable of interest (BLM 1998). In addition, a power analysis is conducted on pilot study data (and periodically throughout data collection) to ensure that sample sizes are sufficient to identify a minimal detectable change of 20% in the variable of interest with a Type I error rate ( 0.10 and P = 0.9 (BLM 1998, Hintze 1999, Block et al. 2001). M&E includes habitat trend condition monitoring on the landscape scale (Tier 1-HEP) and plant community monitoring (Tier 2) i.e., measuring changes in vegetative communities on specific sites.  

For HEP surveys, specific transect locations within strata are determined by placing a Universal Transverse Mercator (UTM) grid over the study area (strata) and randomly selecting “X” and “Y” coordinates to designate transect start points.  Random transect azimuths are chosen from a computer generated random number program, or from a standard random number table.  Data points and micro plots are systematically placed along the line intercept transect at assigned intervals as described in Part 2 –  monitoring section of the proposal. Sample size for statistical inferences are determined by replication and systematic placement of lines of intercept within the strata with sufficient distance between the lines to assume independence and to provide uniform coverage over the study site. 

Permanent vegetation monitoring transect locations are determined by placing a UTM grid over the strata and randomly selecting “X” and “Y” coordinates to designate plot locations as described for HEP surveys.  One hundred meter baseline transect azimuths are randomly selected from a random numbers table. Ten perpendicular 30 meter transects are established at 10 meter intervals along the baseline transect to form a 100m x 30m rectangle (sample unit). Micro plot and shrub intercept data are collected at systematic intervals on the perpendicular transects.  Vegetation sampling in shrub-steppe plant communities on the Scotch Creek Wildlife Area focuses on changes in frequency, distribution, density, and abundance of indicator plant species such as bluebunch wheatgrass, big sagebrush, fescue  (Festuca spp.), cheatgrass (Bromus tectorum), knapweed (Centaurea spp.) etc. The number of vegetation sample units needed to make statistical inferences to the entire study area is based on sample variances, plant species distributions and abundances, and sampling objectives including desired minimal detectable change (BLM 1998).   

By systematically collecting and analyzing plant species frequency, abundance, density, height, and percent cover data, vegetative trends through time can be described.  Likewise, the effectiveness of exotic weed control methods can be evaluated and weed control plans can be adjusted accordingly.  

Presence of all exotic weeds i.e., knapweed, yellow starthistle (Centaurea solistitialis), cheatgrass etc. will be mapped in GIS using Global Positioning System (GPS) equipment.  This information will be used to develop an annual exotic vegetation control plan.

Monitoring is also be used to determine if management actions have been carried out as planned (implementation monitoring). In addition to monitoring plan implementation, monitoring results will be evaluated to determine if management actions are achieving desired goals and objectives (effectiveness monitoring) and to provide evidence supporting the continuation of proposed management actions. Areas planted in native shrubs and/or seeded to herbaceous cover will be monitored twice a year to determine shrub/seeding survival, and causes of shrub mortality and seeding failure i.e. depredation, climatic impacts, poor site conditions, poor seed/shrub sources. Causes of seeding or planting failure will be identified and planting methods/site preparation will be modified as necessary.  Data will be collected and analyzed, and, where necessary, changes in the management plan (adaptive management) will be identified and implemented.  General and site specific M&E protocols, outlining monitoring goals and objectives and the sampling design are included in the monitoring section of the project management plan.

Wildlife managers will include statically rigorous sampling methods to establish links between habitat enhancement prescriptions, changes in habitat conditions and target wildlife population responses. Sharp-tailed grouse HEP model (Ashley 2002) assumptions will also be compared to monitoring results (validation monitoring). Once validated, the draft sharp-tailed grouse HEP model will be used as a tool to identify potential sharp-tailed grouse habitat and to predict the location(s) of previously unknown remnant grouse populations at the landscape level (this information will be used to focus sharp-tailed grouse lek search efforts).

Aerial photography and satellite imagery has been and will continue to be used to help document large-scale changes in vegetation. This information will be scanned into computer format and managed as part of a future GIS database developed specifically for the Scotch Creek Wildlife Area.  Digital soil type maps, from the Natural Resource Conservations Service, will be incorporated into the project GIS database when available for this area.

Photographs taken at the established photo points will be used to monitor changes in vegetative conditions over time.  Photo information will be analyzed in conjunction with other vegetation sampling data and made available for presenting results of project activities. 
ISRP Comment 3:  Are data adequate to establish overall trends in the entire area, including good and bad habitat?

WDFW Response:  Yes, monitoring protocols and resulting data are adequate to establish overall sharp-tailed grouse habitat trends on the Scotch Creek Wildlife Area. Kirsch  (1969), Marks and Marks (1987), Meints (1991), Meints et al. (1992), WDFW (1995) and numerous other researchers have described minimum and optimum sharp-tailed grouse habitat conditions and attributes. Key habitat components include:

1. Percent residual herbaceous cover

2. Percent cover grass and forbs

3. Percent cover introduced weedy herbaceous species

4. Visual obstruction readings (VOR)

5. Percent cover deciduous trees/shrubs (water birch, aspen, rose, snowberry etc.)

6. Presence/absence of grain fields

Threshold values including distance between nesting/brood rearing areas and winter habitat, slope, and interspersion of cover types used by sharp-tailed grouse are also critical factors considered when rating habitat quality on a gradient from poor to optimum.  

Vegetation/HEP monitoring methods and protocols described in the monitoring section of the proposal and planned sampling intensity are more than adequate to accurately measure key sharp-tailed grouse habitat components, determine habitat quality relative to established standards for sharp-tailed grouse (“good and bad” habitat), and establish future habitat trends.  In addition to the sampling protocols described in the project proposal, the minimum number of plots needed to be sampled will be determined through use of a one-tailed t-test, including a power analysis to detect a specified level of change, for each key habitat component at the plot level. Project level analysis will be based on a paired-sample t-test (Block et al. 2001). 

Wildlife managers will track vegetation-monitoring results by developing a project specific database along with corresponding habitat cover/quality maps and trend analysis reports.  This information will be used to identify site-specific areas in need of habitat enhancement measures to improve habitat quality for sharp-tailed grouse and other wildlife species (site specific edaphic features and physiography may influence implementation/results of enhancement measures). M&E data and key sharp-tailed grouse habitat component information will be compared to reference sites and/or to similar habitats on projects such as the Swanson Lakes Wildlife Area (Project 199106100) and the Colville Confederated Tribes’ sharp-tailed grouse project (Project 21034).  

ISRP Comment 4:  What are the data collection protocols for monitoring sharp-tailed grouse leks annually?

WDFW Response:  The following sharp-tailed grouse monitoring protocols, developed by WDFW, are consistent with protocols conducted on an annual basis in all western states with populations of either greater sage grouse or sharp-tailed grouse (Schroeder 2002). The protocols are also consistent with Western States Sage and Columbian Sharp-tailed Grouse Committee monitoring protocols and will be used by wildlife managers, including WDFW, Colville Confederated Tribes, Spokane Tribe, et al., to monitor sharp-tailed grouse in Washington State.  

PROTOCOL
GENERAL

Male greater sage grouse and sharp-tailed grouse congregate during the spring on relatively traditional breeding sites, usually referred to as ‘leks’ or ‘lek complexes’.  Females visit these sites during the peak of the breeding season to ‘select’ and copulate with males.  These surveys are designed to be consistent with similar surveys being conducted on an annual basis in all western states with populations of either greater sage grouse or sharp-tailed grouse.

DEFINITIONS
Primary lek: The core of an active cluster of displaying males.  Because males tend to return to the same location every day, the location for a primary lek is usually defined as the approximate center of the activity (UTM, nearest meter, NAD 1927).



Temporary lek: Display behavior can occur at any time of day or year.  These atypical activities often occur on temporary sites; the activity and bird numbers should be recorded, but they should not be incorporated into the overall lek database.  To avoid counting these temporary leks, concentrate surveys during the peak periods of activity (1 March - 30 April and 0.5 hr before - 1.5 hr after sunrise for greater sage grouse, 10 March - 25 May and 0.5 hr before - 2.0 hr after sunrise for sharp-tailed grouse).  In addition, if birds are found in an ‘unusual’ location, repeat the count on a subsequent day to determine the validity of the observation.



Satellite lek: These typically represent a relatively small cluster of birds that occupies a distinct site that is clearly separated from the primary lek.  These satellites are usually   2 km from the primary lek for greater sage grouse or   1 km from the primary lek for sharp-tailed grouse in Washington.

Lek movement: On an annual basis, the primary lek may be moved slightly due to variations in habitat, weather, the locations of dominant males, and/or the preferences of females.  Because the movements can be small and gradual, observers should attempt to obtain a ‘new’ UTM location (nearest meter, NAD 1927) for each active lek for each year.  Greater sage-grouse leks can move up to 2 km and sharp-tailed grouse leks can move up to 1 km in Washington; these distances are substantial smaller (< 25%) than the average distance between nearest neighboring leks.

Lek complex: Because of considerations of movement and different types of leks (primary, temporary, and satellite), the distinct unit of measurement should be the lek complex.  The lek complex combines all of a lek’s historic movements, primary leks, and satellites.  Consequently, a lek and its satellites should be counted on the same occasion and care should be taken to avoid ‘double-counting’.  The location of the complex should be the center of activity in the most recently occupied primary lek (UTM, nearest meter, NAD 1927).

Active lek complex: Active during the previous year or during the last year when checked.  The birds on these complexes should be counted every year.



Inactive lek complex: Active at some time during the previous 10 years, but inactive in last year when checked.  These complexes should be monitored for activity at least once every 3-5 years or in the first year following its apparent vacancy.



Extinct lek complex: Inactive during the previous 10 years.  These complexes should be checked for activity at least once every 5-10 years.

LEK COUNTS
Greater sage grouse: Lek counts should be complete for males; the number of females should also be recorded.  There should be at least 4 counts of leks ‘spaced’ at 7-21 day intervals throughout the breeding season to encompass some of the tremendous seasonal variation in lek attendance.  The first count should be in early to mid-March (depending on weather) and the last count should be in the latter third of April.  Although the peak of breeding is about 20 March, the peak of male attendance is about a month later (as young males become established).

Sharp-tailed grouse: Leks usually are difficult to observe.  Lek counts should consist of a complete count of birds (differentiate by sex when possible).  There should be 2 counts of each active lek spaced at least 10 days apart between 10 March and 25 May.  The peak of activity (female attendance and breeding) is early April in most years.

General methods:  If the lek complex cannot be clearly observed without disturbance, then birds may have to be counted when flushed. In many situations, a viewpoint is available that permits careful observation of the birds with the aid of a spotting scope.   Multiple counts of a large lek in a single morning may be needed to insure an accurate and consistent count.  This can be done by scanning from left to right and then from right to left and then repeating the procedure 15 minutes later.  Observers should be aware that young males and/or males on the edge of lek may be difficult to see.  Likewise young males may be difficult to differentiate from females, even for greater sage grouse.



Weather:  Lek counts should be conducted when the weather is good (wind < 10 MPH, no precipitation, temperatures > 20oF, >50% bare ground).  Weather matters less during the peak of the breeding season (late-March for greater sage-grouse and early April for sharp-tailed grouse).  If the weather is not acceptable, it is likely the count will be abnormally low and have to be repeated.



Disturbance: Counts may be low if the birds are disturbed by predators (golden eagles, red-tailed hawks, coyotes, etc.), by people (photographers, bird watchers, farmers, etc.), or by unknown factors.  Counts that appear to be abnormally low (< 50% of previous count) should be repeated.  Sharp-tailed grouse are very likely to return to the lek 10-20 minutes following disturbance whereas greater sage-grouse will often remain off the lek until the next morning.

LEK SEARCHES
Justification: Searches for leks are extremely important because of lek movements, satellite leks, vacant leks, and new leks.  The inferences related to populations ultimately will depend as much on the quality of lek searches as on the quality of lek counts.  In this pursuit, information about lek absence is equally as important as information about lek presence.

Greater sage grouse: Because males often display in open fields or on low ridges, lek searches can be conducted by visually searching for displaying males from ground-based vantage points.  Searches can also be conducted by ‘listening’ for displaying males at points along roads or trails.  The listening points should be a maximum of 1 mile apart.  The best time for conducting listening surveys is in the hour before sunrise, before other sounds make it more difficult to hear.

Sharp-tailed grouse: Leks are difficult to find.  Searches can be conducted by ‘listening’ for displaying males at points along roads, trails, ridges, or fence lines.  The listening points should be a maximum of 0.5 miles apart.  Listening surveys can be initiated about 0.75 hours before sunrise and continued for 2 hours. 

Aerial surveys: N-S transects should be spaced at 0.5 to 1.0 mile intervals over the survey area.  Surveys should be conducted between 0.25 hours before to 1.5 hours after sunrise.  The success rate for finding known leks with this technique is about 50%.

Weather: Searches should be conducted when weather conditions are optimal (no precipitation,         wind < 5 MPH).

Reality check: New leks are difficult to find.  Potential locations may need to be surveyed 2-4 times to be certain that birds are absent.  This is particularly true for the small and isolated populations in Washington.  Small leks tend to be relatively quiet, thus adding to the difficulty.

	GROUSE OBSERVATION FORM-Washington Department of Fish and Wildlife

	 Species:   Greater sage-grouse

                  Sharp-tailed grouse

                  Other:  ________________
	 Date:   ____   ____   ______

              Day    Month     Year
	 Page _____

  of _____

	
	 Time:   _______ (start)   _______ (finish)

	 Observer(s):  _______________________________________________________________________

	 Wind: ____
	 Clouds: ___
	 Ppt: __________
	 Temp: ________
	 Ground: ___________________

	 Lek name:  _______________
	 Zone:  10   11
	 UTM-E: _____________
	 UTM-N: ____________

	 Township N: ________
	 Range E: _________
	 Section(s): ____________
	 Corner(s): ___________

	 Location description (if needed): _______________________________________________________

	 General habitat:   New wheat      Fallow      Shrub-steppe      CRP      Riparian      Other: ___________

	 # adult males: _____________
	 Exact?:    Y     N
	 How observed?:  Visual    Auditory    Telemetry

   Flushed?    Signs     Other: _________________

	 # adult females: ___________
	 Exact?:    Y     N
	

	 # adults of unknown sex: ____
	 Exact?:    Y     N
	 Behavior:   Display   Copulation    Brood    Nest

   Other: ________  Disturbance?: _____________

	 # chicks: _________________
	 Exact?:    Y     N
	

	 Send to Olympia or Mike Schroeder, P.O. Box 1077, Bridgeport, WA 98813; 509-686-2692; schromas@dfw.wa.gov


GENERAL
Species: Circle or write in applicable species.

Date: Record day, month, and year for all observations.

Page: Record page number if there is more than one page for an observation.

Time: Record start and finish time for each observation.

Observer(s): Record names of all observers.

WEATHER
Wind: Record approximate wind speed in MPH.

Clouds: Record cloud cover to the nearest 10%.

Ppt: Record precipitation including none, heavy rain, light rain, rain showers, heavy snow, light snow, snow showers, hail, sleet, etc.

Temp: Record temperature to the nearest degree Fahrenheit (best guess).  Temperatures < 20 are like to dampen the display intensity.

Ground: Record condition of ground including dry, wet, dew, frost, snow depth, etc.

LEK DESCRIPTION
Lek name: Record commonly used name for lek or lek complex.

Zone: Circle appropriate zone for UTM (usually 11 for areas east of N-S Waterville line).

UTM-E: Record Universal Transverse Mercator for east-west measurement (nearest meter, NAD 1927).

UTM-N: Record Universal Transverse Mercator for north-south measurement (nearest meter, NAD 1927).

Township N: Record number for township.

Range E: Record number for range.

Section(s): Record number for section or sections.

Corner(s): Record corner of section (i.e. NW, SW, SE, NE) or corner or corner of section (i.e. NW of SW).

Location description: Provide details of location if needed.  This is particular important when describing an unsuccessful lek search.

General habitat: Circle the general habitat or habitats for the lek.

OBSERVATION DETAILS
# adult males: Record number of adult (breeding-aged) males if they can be differentiated from females.

Exact?: Circle ‘Y’ if count of males appears to be accurate, ‘N’ if otherwise.

# adult females: Record number of adult (breeding-aged) females if they can be differentiated from males.

Exact?: Circle ‘Y’ if count of females appears to be accurate, ‘N’ if otherwise.

# adults of unknown sex: Record number of breeding-aged birds if they can not be differentiated by sex (typical with sharp-tailed grouse).

Exact?: Circle ‘Y’ if count of birds of unknown sex appears to be accurate, ‘N’ if otherwise.

# chicks: Record number of chicks.  This is only likely to be used for counts of broods in summer.

Exact?: Circle ‘Y’ if count of chicks appears to be accurate, ‘N’ if otherwise.

How observed?: Circle method of observation.

Behavior: Circle the applicable behaviors of the birds being observed.  Circle flushed if the birds were flushed from the lek.  Record the disturbance if the birds were flushed from the lek (i.e. coyote).
ISRP Comment 5:  What are the procedures for conducting nest and brood surveys?

WDFW Response:  Additional techniques have been suggested for monitoring populations of prairie grouse including line transects and nesting and brood surveys.  Unfortunately, many of these techniques have not been useful in providing data that represented trends in populations and/or productivity.  Radio telemetry work on individuals has been one exception.  Research in Washington by McDonald (1998) and Schroeder (1999, at Scotch Creek) has shown that radio-marked individuals can be monitored to evaluate survival, breeding success, and habitat selection.  Although both males and females are captured on leks (Schroeder and Braun 1991), most published information suggests that virtually all males and females attend leks (Schroeder and Braun 1992, Connelly et al. 1998).  It is hoped that this ongoing research will eventually provide some of the basic information needed to refine management decisions.

Sharp-tailed grouse are trapped on display sites (leks) with the aid of walk‑in traps (Schroeder pers comm. 2002) during March and April.   Sex and age are determined for all captured grouse; birds are fitted with battery‑powered radio transmitters attached to necklaces. Radio‑marked sharp-tailed grouse are located with a portable receiver and 4‑element Yagi antenna at least once every three days to collect data on nest location and success.  

Nests are considered successful if at least 1 egg hatched.  Most females are located either visually or with triangulation techniques designed to determine whether the female was on her nest.  Variations in intensity of transmitter signals are used as an indication of female behavior; radio transmitters emit a constant signal when a female is on her nest and a variable signal when she is walking or flying.  Fixed‑wing aircraft are used to locate lost birds.  'Visual' observations of females on nests consist of triangulation from a distance of about 20‑30 m from the nest site; this minimizes disturbance of females and allows nest sites to be located following hatch or failure.  All locations are recorded to the nearest meter using UTM (Zone 11).  Broods are considered successful if at least 1 chick survives to the age of 40 days, the minimum age when a chick can survive on its own.

The capture techniques described above describe the methods for selecting grouse for study purposes (all radio collared grouse are studied).  It should be noted that all techniques for selection are biased in some way.  However there are methods for mitigating the biases (such as using multiple leks for trapping).

There are other techniques used to conduct nest and brood surveys.  Some researchers use intense searches or a rope/chain between moving (parallel) vehicles to find active nests.  This technique does not work very well in sharp-tailed grouse habitat, particularly when densities are low.  Brood surveys can consist of standard‑length driving transects in areas were broods are likely to be observed.  This technique will not work in Washington (rarely works in other areas either) because of our low density and the fact the females with chicks are rarely in areas visible from a road.  In addition, the results from this type of technique are biased by weather (hens are easier to find when the weather is drier).

WDFW sharp-tailed guidelines (1995) suggest, "Production or recruitment should be monitored by brood counts or wing surveys. Brood counts are labor intensive and usually result in inadequate sample size. Where adequate samples of wings can be obtained, we recommend using wing surveys to obtain estimates of sharp-tailed grouse nesting success and juvenile/adult hen (including yearlings) ratios."  It should also be noted that wings are not available in areas without a hunting season (sharp-tailed grouse are protected in Washington State).

Although more costly and labor intensive, WDFW recognizes the need for a “fitness” model that monitors sharp-tailed reproduction and mortality. A fitness model would also be useful in inferring whether project sites are population “sinks” or “sources”.  WDFW is collaborating with the Colville Confederated Tribe (Project 21034) and others to develop such a model. 

ISRP Comment 6:  How are individuals or pairs selected for monitoring?

WDFW Response:  'Pairs' of sharp-tailed grouse do not exist.  The female/male sex ratio is approximately 1:1.  Dominant males will mate with many females.  All radio-collared sharp-tailed grouse are monitored until transmitters cease to operate, pending the death/loss of the radio collard grouse, or when the study is terminated.

ISRP Comment 7:  The monitoring plan should provide data on distribution and abundance of target species and wildlife habitat.  

WDFW Response:  WDFW agrees that a comprehensive monitoring plan should provide data on the abundance and distribution of target species and wildlife habitat.  As described in our responses to ISRP comments 2 and 3, wildlife/habitat distribution and abundance maps will be developed as data becomes available.  In addition to sharp-tailed grouse lek survey data, WDFW has monitored avifauna at Scotch Creek and other areas annually since 1993.  Data summaries are included on Table 1 and Table 2.  

Table 1.  The estimated total density (birds/km2) of bird species observed at survey points in relation to wildlife area, habitat type, and management strategy (C = control, T = treatment) in north-central Washington, 1993-2001.

	Area
	Upland
	Riparian
	Wetland
	

	Category
	Control
	Treatment
	Control
	Treatment
	Control
	Treatment
	Total

	Central Ferry Canyon
	

	Number of

points
	5
	5
	5
	5
	0
	0
	20

	Number of

species
	30
	35
	47
	39
	-
	-
	65

	Density
	70.43
	74.01
	70.23
	86.34
	-
	-
	75.25

	Chesaw
	

	Number of

points
	5
	6
	13
	5
	3
	1
	33

	Number of

species
	60
	37
	70
	56
	67
	51
	106

	Density
	90.19
	62.19
	105.76
	111.23
	341.59
	298.86
	123.60

	Scotch Creek
	

	Number of

points
	8
	13
	10
	19
	1
	1
	52

	Number of

species
	44
	52
	74
	74
	38
	38
	110

	Density
	73.06
	67.47
	101.51
	101.87
	304.16
	737.42
	104.88

	Swanson Lakes
	

	Number of

points
	10
	10
	9
	10
	2
	5
	46

	Number of

species
	39
	39
	63
	67
	42
	70
	93

	Density
	68.93
	81.77
	107.32
	143.54
	345.66
	521.23
	156.65

	West Foster Creek
	

	Number of

points
	5
	5
	5
	5
	0
	0
	20

	Number of

species
	24
	29
	44
	52
	-
	-
	59

	Density
	55.11
	60.48
	124.54
	104.64
	-
	-
	86.19


Table 2.  The presence (+) or absence (-) of birds in relation to study area

	
	SLWA
	CFCWA
	WFCWA
	CWA
	SCWA

	
	U
	R
	W
	U
	R
	U
	R
	U
	R
	W
	U
	R
	W

	Bird Species
	C
	T
	C
	T
	C
	T
	C
	T
	C
	T
	C
	T
	C
	T
	C
	T
	C
	T
	C
	T
	C
	T
	C
	T
	C
	T

	Western grebe
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Red-necked grebe
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-

	Horned grebe
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+

	Eared grebe
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	+

	Pied-billed grebe
	-
	-
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	+
	+
	+

	American white pelican
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	American bittern
	-
	-
	-
	+
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-

	Great blue heron
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-

	Black-crowned night heron
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Canada goose
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	+
	-
	-
	-

	Mallard
	+
	+
	+
	+
	+
	+
	-
	-
	+
	-
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+

	Gadwall
	-
	+
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	American wigeon
	+
	+
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+

	Northern shoveler
	-
	-
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	+
	-
	+

	Cinnamon teal
	+
	-
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+

	Blue-winged teal
	-
	-
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	+
	+
	-
	-
	+
	+
	+
	+

	Green-winged teal
	-
	+
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	+
	+

	Northern pintail
	-
	-
	+
	+
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Ruddy duck
	-
	-
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	+
	+
	+

	Canvasback
	-
	-
	-
	+
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	+
	-
	-
	+

	Redhead
	-
	+
	+
	+
	+ 
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	+
	+
	-
	-
	-
	-
	-
	+

	Ring-necked duck
	-
	-
	+
	-
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	+
	+
	-
	-
	-
	-
	-
	+

	Lesser scaup
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	+

	Barrow's goldeneye
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	+

	Common goldeneye
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	+
	+

	Bufflehead
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Common merganser
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	+
	-

	Hooded merganser
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+

	Sora
	-
	+
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	+
	-
	-
	+
	+
	-
	+
	-
	-
	+
	+
	+
	-
	+

	Virginia rail
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	American coot
	+
	+
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+

	American avocet
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Black-necked stilt
	-
	+
	+
	+
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Common snipe
	+
	+
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	+
	-
	-

	Killdeer
	+
	+
	+
	+
	+
	+
	-
	-
	-
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	Wilson's phalarope
	-
	-
	-
	+
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+

	Spotted sandpiper
	-
	-
	-
	+
	-
	+
	-
	-
	-
	-
	-
	+
	+
	+
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-
	+
	-

	Long-billed curlew
	+
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-

	Ring-billed gull
	+
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	California gull
	-
	+
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Black tern
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	-
	-

	Northern harrier
	+
	+
	+
	+
	-
	+
	+
	-
	-
	+
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-

	Sharp-shinned hawk
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-

	Red-tailed hawk
	+
	+
	+
	+
	-
	+
	-
	-
	+
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	-

	Swainson's hawk
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	-
	+
	+
	-
	-

	Osprey
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-

	American kestrel
	+
	+
	+
	+
	-
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+
	-
	-

	Merlin
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	+
	-
	-
	-
	-

	Sharp-tailed grouse
	-
	+
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-

	Ruffed grouse
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	+
	-
	-
	-

	Blue grouse
	-
	-
	-
	-
	-
	-
	+
	+
	+
	+
	-
	-
	-
	-
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+
	-
	+

	California quail
	+
	-
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	-
	-
	+
	-
	-
	-
	-
	+
	+
	+
	-

	Chukar
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-

	Gray partridge
	+
	+
	+
	+
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	+
	+
	+
	+
	+
	-
	-

	Ring-necked pheasant
	+
	+
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	+
	+
	+
	+
	-
	-

	Rock dove
	-
	-
	+
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	+
	+
	+
	+
	-

	Mourning dove
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+

	Short-eared owl
	+
	+
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	+
	+
	-
	+
	-
	-

	Great-horned owl
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	-
	-
	-
	+
	-
	-
	-
	+
	-
	-
	+
	-
	+
	+
	-
	-

	Common poorwill
	-
	-
	-
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	+
	+
	-
	-

	Common nighthawk
	+
	+
	+
	+
	-
	-
	+
	-
	+
	+
	-
	-
	+
	-
	-
	+
	+
	-
	-
	-
	+
	+
	+
	+
	+
	+

	Black-chinned hummingbird
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-

	Northern flicker
	+
	-
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	+
	-
	-

	Lewis woodpecker
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-

	Red-naped sapsucker
	-
	-
	-
	+
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	+
	+
	-
	-
	+
	-
	-
	-

	Downy woodpecker
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	+
	-
	-
	-

	Hairy woodpecker
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-

	Eastern kingbird
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	Western kingbird
	+
	+
	+
	+
	+
	-
	+
	+
	+
	+
	-
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	Olive-sided flycatcher
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	+
	+
	-
	-
	-
	-
	+
	-
	-

	Western wood-pewee
	-
	+
	+
	-
	+
	+
	+
	+
	+
	+
	-
	-
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+

	Say's phoebe
	-
	+
	+
	+
	-
	-
	+
	+
	-
	+
	-
	-
	+
	+
	+
	+
	+
	+
	-
	-
	+
	+
	+
	+
	-
	+

	Dusky flycatcher
	-
	-
	+
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	+
	+
	-
	-
	+
	+
	-
	-

	Willow flycatcher
	-
	-
	+
	+
	+
	+
	-
	-
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	+
	+
	+
	-
	+
	+
	+
	-

	Pacific-slope flycatcher
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-

	Horned lark
	+
	+
	+
	+
	-
	+
	+
	-
	+
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	+
	-
	-
	-
	-

	Tree swallow
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	-
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	Violet-green swallow
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	+
	+
	-
	-

	Bank swallow
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	-
	+
	-
	+
	+
	+

	Northern rough-winged swallow
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Cliff swallow
	-
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	-
	+
	-
	+
	+
	+
	+
	+
	-

	Barn swallow
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+

	Steller's jay
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Clark's nutcracker
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-

	Black-billed magpie
	+
	-
	+
	+
	-
	+
	-
	+
	+
	+
	+
	-
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-

	American crow
	+
	-
	-
	+
	-
	+
	+
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+
	-
	+
	+
	+
	+
	+
	-

	Common raven
	+
	+
	+
	+
	-
	-
	-
	-
	+
	+
	+
	+
	-
	+
	+
	+
	+
	-
	+
	+
	-
	+
	+
	+
	-
	-

	Mountain chickadee
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	+
	+
	-
	-

	Black-capped chickadee
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	-
	+
	-
	+
	+
	+
	-
	-
	-
	+
	+
	-
	-

	Brown creeper
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Red-breasted nuthatch
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	-
	-

	Pygmy nuthatch
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	House wren
	-
	+
	+
	+
	-
	+
	+
	+
	+
	+
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-

	Marsh wren
	-
	-
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	+
	-
	-
	+
	+
	+
	-
	-

	Rock wren
	-
	-
	+
	+
	-
	-
	+
	-
	+
	-
	+
	+
	-
	+
	-
	-
	-
	-
	-
	-
	+
	-
	+
	+
	+
	-

	Canyon wren
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Ruby-crowned kinglet
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	-
	-

	Golden-crowned kinglet
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Western bluebird
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	+
	+
	-
	-

	Mountain bluebird
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	-
	-

	Veery
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-

	Swainson's thrush
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-

	American robin
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-

	Sage thrasher
	+
	+
	+
	+
	-
	+
	-
	-
	-
	-
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-

	Gray catbird
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-

	Cedar waxwing
	-
	-
	+
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	+
	-
	+
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-

	European starling
	+
	+
	+
	+
	+
	+
	+
	+
	-
	-
	-
	-
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-

	Solitary vireo
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Warbling vireo
	-
	-
	-
	+
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	+
	-
	+
	-
	-
	+
	-
	-
	-

	Orange-crowned warbler
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-

	Yellow-rumped warbler
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	-
	-
	+
	-
	-
	-

	Yellow warbler
	-
	-
	+
	+
	+
	+
	-
	-
	+
	+
	-
	-
	+
	+
	+
	-
	+
	+
	+
	+
	+
	-
	+
	+
	+
	-

	MacGillivray's warbler
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Wilson's warbler
	-
	-
	+
	-
	-
	-
	-
	-
	+
	-
	-
	-
	+
	+
	-
	-
	+
	+
	+
	+
	-
	+
	-
	+
	-
	-

	Northern waterthrush
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	-
	-
	-
	-

	Common yellowthroat
	-
	-
	+
	+
	-
	+
	-
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	-
	+
	-
	-
	-
	+
	+
	-
	-

	Yellow-breasted chat
	-
	-
	-
	-
	-
	-
	-
	+
	+
	+
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Lazuli bunting
	-
	-
	-
	-
	-
	+
	+
	+
	+
	+
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-

	Black-headed grosbeak
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-

	Spotted towhee
	-
	-
	-
	-
	-
	+
	+
	+
	+
	+
	+
	-
	+
	+
	+
	-
	+
	-
	-
	-
	+
	-
	+
	+
	-
	-

	Grasshopper sparrow
	+
	+
	-
	+
	-
	-
	-
	+
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	-
	-
	+
	+
	+
	+
	-
	-

	Vesper sparrow
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+

	Savannah sparrow
	+
	+
	+
	+
	+
	+
	+
	+
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+

	Song sparrow
	-
	-
	+
	+
	+
	+
	-
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	-
	-

	Brewer's sparrow
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	+
	+
	+
	+
	-
	-

	Chipping sparrow
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	+
	-
	+
	+
	-
	+
	+
	-
	-

	Clay-colored sparrow
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-

	Dark-eyed junco
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-

	Lincoln's sparrow
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-

	Lark sparrow
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	+
	+
	+
	-
	+
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	-

	Bobolink
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+

	Western meadowlark
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	Yellow-headed blackbird
	-
	-
	+
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	+
	+
	-
	+
	-
	+
	+
	+

	Red-winged blackbird
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	Brewer's blackbird
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	Brown-headed blackbird
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	+
	+
	+
	+
	+
	+
	-
	-

	Northern oriole
	-
	-
	+
	+
	-
	+
	+
	+
	+
	+
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-

	Western tanager
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-

	American goldfinch
	+
	-
	+
	+
	-
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	+
	+
	+
	-
	+
	+
	+
	+
	+
	-

	House sparrow
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	-

	Pine siskin
	+
	-
	+
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	-
	+
	-
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-

	Red crossbill
	-
	-
	+
	-
	-
	-
	-
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Cassin's finch
	-
	-
	-
	-
	-
	-
	-
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	+
	-
	-


(SLWA = Swanson Lakes Wildlife Area, CFCWA = Central Ferry Canyon Wildlife Area, WFCWA = West Foster Creek Wildlife Area, CWA = Chesaw Wildlife Area, SCWA = Scotch Creek Wildlife Area), habitat (U = upland, R = riparian, W = wetland), and management strategy (C = control, T = treatment) in north-central Washington, 1993-2001.

ISRP Comment 8:  With respect to the estimates of numbers of sharp-tailed grouse, is there no indication that as abundance increases (or decreases) the number of “leks” might change?

WDFW Response:  The only established method for monitoring sharp-tailed grouse populations across areas and years is the survey of traditional breeding sites, or the ‘lek survey’ (Connelly et al. 1998).  Lek surveys consist of 2 basic parts.  First, known sites are counted on an annual basis to estimate the number of birds attending each site.  The annual changes in ‘known’ leks provide an indication of the annual rate of population change.  Second, well-defined areas are searched for new, undiscovered, and/or moved leks.  This lek search is critical for estimating the total number of leks.  Research has shown that both parts (attendance at leks by birds and number of leks) are important characteristics for understanding the dynamics of prairie grouse populations (Cannon and Knopf 1981, Schroeder and Braun 1992, Schroeder et al. 1992).  This can be illustrated by examining the long-term changes in the population of sharp-tailed grouse in Washington between 1960 and 2000.  For example, while the average number of birds per lek declined only slightly, the number of leks declined substantially, which was reflective of the large declines in the overall population.  In contrast, as populations increase sharp-tailed grouse may establish satellite leks (Schroeder et al. 2000). 
In general, lek surveys are used to evaluate populations of prairie grouse throughout North America, including populations of greater prairie‑chickens, lesser prairie‑chickens, sage grouse, and sharp‑tailed grouse. Lek surveys have been designed to take advantage of the spring breeding behavior of prairie grouse in which males congregate on relative small sites, referred to as leks, to perform breeding displays and to mate with females. Prairie grouse tend to visit these traditional lek sites at predictable dates and times on an annual basis. Lek surveys consist of any or all of the following three techniques: 1) counts of birds on specific traditional leks; 2) surveys for new leks; and 3) thorough surveys of entire areas to find and monitor all leks. Attendance numbers for lek complexes are based on the highest number of birds (or males if distinguishable) observed on a single day for each lek for each year. Standardization of lek survey techniques is critical because of several potential sources of variation: 1) observer bias; 2) undetermined sex ratio; 3) effects of weather on lek attendance; 4) lack of distinguishing characteristics between males and females; 5) differences in lek attendance by males and females; 6) possible disturbances by predators; and 7) differences in stability of leks. 

The Columbian sharp‑tailed grouse in Washington offers an excellent example of the usefulness of lek survey techniques. Because there has been concern about the declining status of sharp‑tailed grouse in Washington for many years, lek surveys have been conducted since 1954 to obtain information on changes in sharp‑tailed grouse distribution and populations. Most of the lek surveys in early years consisted of a single count of the birds on a few leks. In recent years there has been a standardized attempt to locate and monitor all sharp‑tailed grouse leks in Washington and to count the birds on each lek on at least 2 occasions. 

When lek surveys are conducted with standardized techniques they can be used to obtain a substantial quantity of reliable information. First, the average attendance of birds at leks is a widely used technique and has been used to compare populations of Columbian sharp‑tailed grouse in Washington with populations in other states. Average lek attendance has also been used to evaluate long-term changes within Washington. Second, the distribution of active and inactive leks has provided critical information on changes in the distribution of sharp‑tailed grouse within Washington. The information on the current distribution and recent population losses has been based almost entirely on standardized lek surveys. Third, annual (year‑to‑year) changes in lek attendance at specific leks can be used to estimate annual rates of population change. This technique has been used to estimate annual spring populations backward between 1998 and 1954. Because of comparisons with available harvest information between 1954 and 1987, this long‑term information has been shown to be relatively accurate. Fourth, complete surveys of all leks can be used to obtain estimates of sharp‑tailed grouse populations for a specific year, with the assumption that half the birds associated with each lek are counted.

One hundred eleven lek complexes in Washington were documented with 1,491 observations of displaying birds between 1960 and 2001 (Fig. 1).  Sharp-tailed grouse were observed on 2,112 additional occasions during the same time period.  Although most lek complexes consisted of only one known location, one lek complex consisted of  10 locations that appeared to move on an annual or biannual basis.  Movements of lek locations appeared to be more common with smaller lek complexes or with leks monitored for many years.  Seventy (63.1%) of the lek complexes are currently vacant (Fig. 1).  Thirty-three (46.5%) of the vacant lek complexes are in portions of the historic range that are no longer occupied.  The remaining 38 vacant lek complexes (53.5%) appear to reflect declines in density within occupied portions of the historic range.
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Inactive lek complexes were active for  1 year during 1960-2001. Based on the distribution of active lek complexes and 1,897 miscellaneous observations between 1990 and 2001, sharp-tailed grouse appear to persist in eight relatively isolated populations that are separated by at least 20 km; Chesaw (70 km2 area east of Oroville), Horse Springs Coulee (61 km2 area west of Tonasket), Tunk Valley (342 km2 area southeast of 

Tonasket), Scotch Creek (79 km2 area northwest of Omak), Greenaway Spring (340 km2 area southeast of Okanogan), Dyre Hill (308 km2 area south of Brewster), Nespelem (513 km2 area north of Grand Coulee), and Swanson Lakes (521 km2 area west of Davenport) 

(Fig. 1).  The current distribution of sharp-tailed grouse covers approximately 2,234 km2 

or about 2.8% of the historic distribution.  A relatively recent and rapid decline in distribution is illustrated by 21 observations of Columbian sharp-tailed grouse outside the current distribution since 1990 (Fig. 1).  Most of the recent observations outside the established range represent known populations that have disappeared or been reduced since 1990.  In contrast, sharp-tailed grouse have been observed on 2,764 occasions within their current distribution since 1990.

Figure 1. Historic and current distribution of sharp-tailed grouse in Washington, 2001.  

The average maximum count of birds on lek complexes was 9.8 for 766 annual counts between 1960 and 2001.  Counts on lek complexes averaged 6.8 for 22 leks in 2001.  Average attendance at lek complexes between 1960 and 1999 tended to decline at an annual rate of 1.6%.  The 2001 population estimate for Washington was 448.

[image: image2.wmf]
Figure 2.  Estimated population size for sharp-tailed grouse in Washington, 1960-2001.

Results for the analysis of annual changes in attendance at lek complexes indicate that the population declined an average of 4.9% (SE = 2.4%) per year between 1960 and 2001 (Fig. 2).  The population declined in 28 of 39 (71.8%) year-to-year intervals (2 intervals were longer due to the lack of lek counts in 1967 1969).  These annual changes were used to back-estimate the population; the estimated population in 1960 was 10,371.  The overall population declined almost continually between 1960 and 2001, particularly during the 1960s and 1970s, when the estimated population declined from about 10,000 to less than 1,000 birds (Fig. 2).  The overall estimated decline was 95.7% between 1960 and 2001 (Schroeder 2001a).

Lek survey techniques are clearly not perfect, as illustrated by many of the potential biases, sources of variability, and difficulty in obtaining estimates of precision. Nevertheless, other techniques such as transects and harvest surveys are impractical and/or impossible because of the small number of observations or the lack of a legal harvest. Consequently, lek surveys clearly offer the best option for evaluating populations of prairie grouse in general, and Columbian sharp‑tailed grouse in particular.

ISRP Comment 9:  If only a known set of leks is monitored, what is the effect on the estimate?

WDFW Response: .If only a known set of leks are monitored, the population cannot be monitored appropriately. Although leks tend to be traditional, they also can change locations and/or disappear.  Consequently, searches for new, moved, and/or previously undiscovered leks are an integral part of the survey protocol.   The bottom line is; if only a known set of leks is used, the result is an inadequate analysis of the population.
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