Sunnyside Wildlife Area: Monitoring and Evaluation

BPA proposal 200201400 – Response requested: “The ISRP would like to see the details of how sites being restored will be monitored (techniques, measurements) so that restoration efforts can be evaluated and assessed.”  The following is a response to that request.

introduction

The Washington Department of Fish and Wildlife strives to manage its wildlife areas to protect and provide habitat to achieve healthy and diverse fish and wildlife populations, and provide compatible recreational opportunities.  Effective management of fish and wildlife, and habitats upon which they depend, requires an adaptive approach.  The Northwest Power Planning Council has stated,  “Management actions must be taken in an adaptive, experimental manner because ecosystems are inherently variable and highly complex.  This includes using experimental designs and techniques as part of management actions, and integrating monitoring and research with those management actions to evaluate their effects on the ecosystem.”  Monitoring and evaluation are critical in this process because they provide the information necessary to evaluate management activities in the past and to improve management activities in the future.

Habitat protection and enhancement is the fundamental strategy used by the Bonneville Power Administration to compensate for habitat lost during the construction and operation of hydroelectric projects in the Columbia Basin.  Habitat monitoring and evaluation procedures are used to make these determinations based on documented relationships between focal habitats and species.  Focal habitats on the Sunnyside Wildlife Area include shrubsteppe (grassland ecosystem in which shrubs usually contribute to the overstory) and interior riparian wetlands (diverse mixture of herbaceous vegetation, shrubs, and trees in close proximity to water).  The rationale for concentrating on focal habitats is to draw attention to ecosystems most in need of conservation (based on Northwest Power Planning Council, Columbia Basin Fish and Wildlife Program published in 2000).

Focal species have been selected with a rationale similar to that used for focal habitats.  Focal species reflect the features and conditions necessary in a functioning ecosystem.  In some instances, extirpated or nearly extirpated species (e.g., greater sage-grouse) are included as focal species because their populations can potentially be re-established and/or enhanced, and they are indicative of desirable habitat conditions.  In other instances, focal species are selected based on localized management priorities or based on the assumption that they provide insights into the integrity of the larger ecological system to which they belong, hence serving as ‘umbrella’ species.  The distribution and abundance of these focal species must be regularly monitored and the data used in evaluations of: 1) the presumed relationship between the focal species and it’s primary habitat; 2) the usefulness of the species in reflecting the ‘health’ of the larger ecosystem; and 3) adaptive management strategies.

A monitoring and evaluation strategy will be enhanced and expanded on the wildlife areas.  The purpose of this strategy is to collect data on focal habitats and species that allows: 1) temporal evaluations of habitat suitability and species abundance; 2) tests of assumptions of the focal species concept; 3) examination of specific relationships between focal species and habitats; 4) determination of the habitat enhancement credits due to the Bonneville Power Administration; 5) consideration of alternate methods for monitoring both habitat and wildlife; and 6) integration of monitoring and evaluation efforts across all BPA-funded wildlife areas.

Monitoring of focal habitats employs a stratified random sampling design which, at a minimum, identifies plant species composition; percent canopy cover by species and by vegetation layer (ground cover, biological crust, grasses, forbs, shrubs, trees); plant species height, diameter, and density; tree diameter at breast height, and height; percent cover of rock, litter, woody material, and bare ground; and number and classification of snags.  Sampling currently incorporates standard Habitat Evaluation Procedures (HEP), but allows the testing and application of alternate procedures designed to provide habitat information accurately and efficiently.  For operation and maintenance projects, such as roadwork, culvert removal, fencing changes, construction, etc., before and after photographs serve to document the progress and completion of the project.  Seasonal or annual photographs of work in progress are used to document long-term projects.  Projects involving restoration activities, such as disking, seeding, planting, herbicide application, biological control, irrigation, and controlled burning, will require more extensive documentation of progress.  Department of Fish and Wildlife staff will periodically (at least every other year) monitor projects associated with seasonal manipulations to change plant species composition or plant succession, by using standardized sampling procedures to identify the progress and results of the manipulation.

Focal mammal species on the Sunnyside Wildlife Area (SSWA) include mule deer, mink, and beaver (Table 1).  Monitoring of elk, mule deer, and bighorn sheep will follow WDFW regional big game survey protocols.  These will include annual population estimates, classification by sex and age composition, survival rates, and trend analyses.  Aerial surveys and harvest data will provide most of this information, but local pellet count transects also may be employed.  Beaver surveys will be coordinated with other WDFW regional aerial surveys to include population estimates, based on documentation of lodges, population distribution, and trend analyses.

Focal bird species include great blue heron, sandhill crane, mallard, greater sage-grouse, California quail, Lewis’ woodpecker, white-headed woodpecker, downy woodpecker, black-capped chickadee, yellow warbler, grasshopper sparrow, Brewer’s sparrow, and western meadowlark (Table 1).  Specific sampling techniques include annual mid-winter and summer aerial surveys for mallards (and other migratory waterfowl), lek searches and pellet counts greater sage-grouse, call surveys for woodpeckers, and breeding bird surveys, nest searches, and winter surveys for songbirds.

Monitoring and evaluation of wildlife areas will occur at different levels of intensity.  At the simplest level, we will assess the progress of individual operations and maintenance projects.  Mitigation and enhancement projects will be monitored using designated sampling procedures developed and approved by WDFW.  Focal wildlife and habitat will be monitored using sampling procedures from national, subbasin, and WDFW regional level surveys, with application to each wildlife area.  Monitoring and evaluation will be conducted to assure that mitigation and enhancement activities and overall management of BPA-funded wildlife areas is contributing to the continued health of the local ecosystem and its associated wildlife and habitats.

Habitat Evaluation Procedures

Habitat Evaluation Procedures (HEPs) are designed to describe how well an activity meets the objectives or management standards for a particular cover/habitat type (Ashley and Stovall 2004a, b).  In turn, the objectives for a particular cover/habitat type are determined by the resource needs for the focal species.  Resource monitoring focuses on vegetation and/or wildlife and describes some aspect such as height, percent cover, density, frequency, population characteristics, and/or species response.  Both general cover type/vegetation surveys and monitoring of site-specific enhancement and maintenance activities are examples of resource monitoring.  ‘Optimum’ habitat suitability for a HEP model variable is the standard against which the effectiveness of management is measured.  The primary concept behind establishing transects for monitoring and evaluation is to detect change.  Permanent transects are recommended over temporary transects because the statistical tests for detecting change from one period to the next in permanent sampling units are much more powerful than on temporary sampling units.  This advantage usually translates into a reduction in the number of sampling units that need to be sampled to detect a given magnitude of change.

HEP transects are distributed to monitor focal habitats and change.  Effective monitoring necessitates the placement of some transects in habitats not directly affected by enhancements or maintenance activities (about 25% of transects).  These transects essentially serve as a ‘control’ in subsequent evaluations of management.   Replication of HEP transects every 5 years is recommended.  Evaluators should use the same measurement techniques/instruments described within specific HEP models or used on baseline HEP transects to measure habitat variables.  Likewise subsequent HEPs should be conducted about the same general time of year to avoid differences in plant phenology.

Vegetative sampling in shrubsteppe communities should focus on detecting changes in frequency of bluebunch wheatgrass, needle-and-thread, Idaho fescue, and noxious weeds (e.g., downy brome, knapweed, and Dalmatian toadflax).  Bluebunch wheatgrass, needle-and-thread, and Idaho fescue are native perennial bunchgrasses that are highly susceptible to grazing pressure and competition from non-native plant species. As a result, these species are good indicators of habitat quality.  Likewise, noxious weeds are indicators of past/present disturbance. Frequency/percent cover of sagebrush and bitterbrush will also be monitored to assess shrubland habitat quality/trends.

Percent frequency was selected as the primary monitoring technique rather than cover.  First, percent frequency is appropriate for any plant species’ growth form.  Second, it is a good measure for monitoring invasions of undesirable species as well as increases/decreases in desirable species.  Third, there is a longer time window for sampling; once plants have germinated, frequency measurements are fairly stable throughout the growing season as compared to cover measurements which can change considerably from week to week as plants grow.  Fourth, the only decision required by the observer is whether or not a species occurs within the plot; technicians can be easily taught to measure frequency with minimal training.  Despite the clear-cut advantages, frequency data will be supplemented with information on abundance, density, and cover.  Baseline HEP transects were conducted on the different units on the Sunnyside Wildlife Area in 1997.  These are currently in the process of being repeated.  Additional habitat monitoring work will be specifically placed to address management activities.

Habitat suitability indices (HSIs) offer an effective interface between HEP data and the suitability of a particular habitat to support a particular species of wildlife.  Because HSI information is designed to place a numerical value on the suitability of habitat between 0 (completely unsuitable) and 1 (completely suitable), HSIs can be effectively applied with HEP data.  When an HSI is applied to an area, the amount of habitat ‘units’ can be estimated, and when an HSI is applied to an area of habitat change, the amount of improvement or decline can be estimated.  These measured changes are a fundamental component of the BPA’s mitigation plans for the Columbia Basin.

HSI’s are available for many of the focal species in the Columbia Basin, but the effectiveness of these models in accurately predicting species’ responses has rarely been tested.  Nevertheless, the models have been applied with actual HEP data and results appear to offer a promising technique for monitoring and evaluating habitat improvement (see WDFW 2001 for example).  It is critical that the HEPs consider the type of data needed in the HSI procedures, and in some cases to anticipate the type of data that ‘might’ be needed as models are improved and developed.

Elk

The Yakima elk herd encompasses portions of the SSWA, but it is not a focal species within the Yakima Subbasin.  Nevertheless the herd is monitored annually, and its management is a fundamental issue on the wildlife area.  Aerial surveys are an efficient and relatively inexpensive way to monitor elk.  It has been estimated that a 30-hour aerial survey by helicopter for elk would require approximately 300 hours of ground survey (Fowler 2001).  Consequently, aerial surveys are used to monitor number and sex composition of the Yakima elk herd.  Each of these surveys consists of about 10 hours of flying time in September and about 30 hours of flying time in winter (usually February or March).  Approximately 70% of the survey units are flown, and a sightability factor is used to convert the number of observed elk into a population estimate (Samuel 1987, WDFW 2002b).  A model using information on sex, age, and harvest is used to estimate population size (Bender and Spencer 1999).

The Yakima elk herd is divided into two sub-herds, the Cascade Slope sub-herd and the Rattlesnake Hills sub-herd (WDFW 2002b).  The Rattlesnake Hills sub-herd spends most of the year in the Rattlesnake Hills (managed mostly by Department of Energy and the U.S. Fish & Wildlife Service), but can be found over a broad area, particularly in winter.  Because it is primarily found in the Rattlesnake Hills, elk regularly use the Rattlesnake Slope Unit of the SSWA.  The estimates for this sub-herd averaged 686 between 1999 and 2001, which is substantially higher than the target number (350 or less).  In addition, the WDFW has a goal for a bull:cow ratio of 15:100 to 35:100 before the hunting season and 12:100 to 20:100 after the hunting season (WDFW 2002a).  Consequently efforts are underway to reduce this sub-herd.  The 2004 harvest in the GMU was estimated to be 13 bulls and 33 cows.  Elk from this sub-herd also were translocated to Asotin Creek Wildlife Area in 2000.  Aerial surveys are conducted in summer following the calving season and in winter following the hunting season.  The U.S. Fish & Wildlife Service plans to continue conducting annual surveys of the Yakima elk herd.

Mule Deer

Mule deer are present on 5 management units of the SSWA, and are considered a focal species in shrubsteppe habitat.  Aerial surveys are regularly conducted in the region (supplemented with ground surveys), not specifically associated with the SSWA, to monitor populations and harvest (WDFW 2002a, 2003).  Surveys are typically done during the late summer or early autumn, prior to the hunting season (WDFW 2002a, 2003).  This information provides data on the ratio of bucks:does and legal bucks:does (legal bucks are those that can be legally harvested).  Additional surveys (usually by helicopter) are conducted after the harvest in early winter (before deer shed their antlers) to estimate population size and buck survival.  Check stations and questionnaires are also used to estimate the harvest.  The same tools used in elk population analysis, such as sightability considerations (Samuel 1987) and population modeling (Bender and Spencer 1999), are also applied to deer monitoring and evaluation.  The GMU containing the SSWA had an estimated harvest of 93 bucks and 1 doe in 2004.  Population and harvest estimates are not specifically available for the SSWA.

American Beaver

Surveys for beaver will focus on the presence of fresh signs such as the direct observations of beaver, cut trees, and/or caches (Smith 1998).  Because beaver accumulate freshly cut branches in floating caches adjacent to their lodges, the presence of these caches can be used for surveys.  Caches can be detected with ground surveys, or relatively efficiently with aerial surveys.  Smith (1998) was able to survey more than 300 km of potential beaver habitat along rivers and streams in Yellowstone National Park with about 19 hours of fixed-wing flight time.  The best time to conduct these surveys is in autumn after most leaves have fallen off the deciduous trees and before the water has frozen (usually November in eastern Washington).  Once each beaver colony is detected and mapped, the population can be estimated by assuming an average number of 6 beaver/colony (Novak 1987). 

Great Blue Heron

Great blue herons can be difficult to survey because of their patchy distribution.  Because they have a close association with shallow water (Quinn and Milner 1999), surveys often target key habitats.  In addition, because they tend to nest in colonies, one of the most useful techniques for monitoring herons is to find and monitor traditional nesting colonies.  Special care should be taken to avoid disturbing these sites, as great blue herons are susceptible to disturbance.  Some of the data that should be recorded at nest sites includes: 1) Location; 2) Tree species, DBH, and height; 3) Date and time; 4) Observer; 5) Occupancy; and 6) number of eggs, young, and fledglings.

Mallard

Because mallards are widespread, abundant, and often inaccessible, surveys from fixed-wing aircraft are typically used to monitor their populations.  In Washington, surveys are conducted by the U.S. Fish and Wildlife Service, WDFW, and Yakama Nation biologists in mid-winter, and sometimes in summer during the breeding season.  In cases where rivers are flown, 2 trained biologists are on each flight so that both sides of the plane can be monitored.  When this is done in Washington, all duck species are recorded; hence, the same survey is used to monitor many species in addition to mallards.  Care must be taken to control for missed sections of river and/or lakes so that long-term trends are not biased (Johnson and Shaffer 1987).  These surveys are also used to monitor the status of wetlands, which can have a dramatic effect on duck numbers.  Waterfowl surveys are regularly conducted in, and around, the SSWA.  

Greater Sage-grouse

Male greater sage grouse congregate on traditionally occupied lek sites during the spring to display to, and breed with, females.  The WDFW annually surveys almost all known leks, with at least 3 visits for each sage grouse lek (Schroeder et al. 2000).  In some areas of Washington, these surveys have been conducted since the 1950s.  Because males are readily distinguishable from females, each sex is counted.  The high counts for each lek within a year are totaled to estimate the total number of birds of each species.  The population is estimated by multiplying the maximum counts by 2.6 (assuming that most males are counted and the sex ratio of females to males is 1.6:1.0).  Although the technique has been questioned with regard to population estimation (Walsh et al. 2004), it has been shown to provide reliable information on long-term trends (Connelly et al. 2004).

Fecal pellets for some species (e.g., greater sage-grouse) are identifiable by their appearance.  Consequently, areas can be sampled for pellets to obtain an index of use (Collins and Urness 1981).  This was tried in a pilot study on 24 areas in north-central Washington in 2004-2005.  Sixteen circular sample plots (50m2) were sampled for each study area, which appear to provide enough data for statistical comparisons between study sites.  Pellets were counted and attributed to different species based on size and shape.  Avian pellets other than grouse were attributed to ring-necked pheasant, chukar, and gray partridge.  It is also possible, that as technology for assessing DNA develops, fecal pellets could be used to actually estimate population size (Wasser et al. 1997, Pierce et al. 2001).

The SSWA is in the historic range for greater sage grouse (Fig. 1), but long-term declines in distribution and abundance have left the wildlife area almost empty of sage grouse.  Although an occasional sage grouse is observed on or adjacent to the wildlife area, there is no solid evidence of a breeding population occupying the wildlife area.  The nearest population of greater sage grouse is about 10-20 km to the northwest on the Yakima Training Center (YTC) on land managed by the Department of Defense (Fig. 2).  Greater sage grouse have declined on the YTC, but there are at least 7 confirmed leks and a 2005 population estimated to be about 304 birds.  Nevertheless, declines in genetic heterogeneity and populations have prompted a management strategy where wild greater sage grouse captured in southern Oregon and northern Nevada were brought in to the area to augment the genetics and demography of the local population.  Approximately 45 birds (mostly females) were translocated to the YTC in 2004 and 2005.  Although the Department of Defense will continue annual surveys on the YTC, occasional searches for new, moved, or previously undiscovered leks will be conducted annually.

Woodpeckers

The Lewis’ woodpecker and white-headed woodpecker are focal species in Ponderosa pine habitat and the Lewis’ woodpecker can also be a focal species in mature cottonwoods in riparian wetland, along with the downy woodpecker.  Although any of these species could be picked up on a breeding bird survey designed for songbirds, a localized survey is unlikely to detect trends due to their low densities, irregular distribution, and the sparse distribution of survey points in suitable habitat (Saab and Rich 1997, Hutto and Young 1999, Sauer et al. 2004).  Consequently, it is usually more efficient to ‘target’ the search effort to likely locations in these cases.  In addition, the use of recoded playbacks of the respective species can be very effective at eliciting a response (Buchanan et al. 2003).  This type of survey can be an effective technique for locating breeding birds, as well as for finding nests.  Nevertheless, it is important that birds not be attracted with playbacks to an extent that they leave ‘suitable’ habitat and fly to ‘unsuitable’ habitat.  An evaluation of habitat characteristics without due consideration of the bird’s behavior could be misleading.

Songbirds

Songbirds, including the gray flycatcher, willow flycatcher, yellow warbler, grasshopper sparrow, Brewer’s sparrow, and western meadowlark, can be monitored effectively with breeding bird surveys.  A reliable technique for breeding bird surveys is to use fixed-radius point-counts (Ralph et al. 1993).  Counts at each point are 5 minutes in duration during which all birds seen or heard are noted, along with their sex (if known), distance from the point (< 50 m, > 50 m, but < 100 m, or > 100 m), and behavior (singing, calling, silent, or flying over the site).  Surveys for each point can be conducted twice, once in May and once in June within prescribed weather parameters (no rain and low wind).  Because this type of survey has been used successfully on almost every wildlife area in Washington, breeding bird surveys will be established on the SSWA.  The points will include the focal habitats (i.e., shrubsteppe and riparian wetland), and at least two treatments (on and off the wildlife area).
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Table 1.  List of focal species and state- and federally-listed species in relation to the Sunnyside Wildlife Area (WDFW 1998) and the Yakima Subbasin (NPPC 2004).

	Species
	Focal
	Occurrence
	State status
	Federal status

	Elk
	No
	Present
	
	

	Mule deer
	Yesab
	Present
	
	

	Mink
	Yesb
	Present
	
	

	American beaver
	Yesa
	Present
	
	

	Western gray squirrel
	Yesa
	Absent
	Threatened
	Species of concern

	Great blue heron
	Yesb
	Present
	
	

	Sandhill crane
	Yesa
	Potential
	Endangered
	

	Canada goose
	No
	Present
	
	

	Mallard
	Yesab
	Present
	
	

	Golden eagle
	No
	Potential
	Candidate
	

	Bald eagle
	No
	Present
	Threatened
	Threatened

	Ferruginous hawk
	No
	Potential
	Threatened
	Species of concern

	Northern goshawk
	No
	Potential
	Candidate
	Species of concern

	Peregrine falcon
	No
	Potential
	Endangered
	Species of concern

	Merlin
	No
	Potential
	Candidate
	

	Greater sage-grouse
	Yesab
	Extirpated
	Threatened
	Candidate

	California quail
	Yesb
	Present
	
	

	Burrowing owl
	No
	Present
	Candidate
	Species of concern

	Lewis woodpecker
	Yesa
	Potential
	Candidate
	

	White-headed woodpecker
	Yesa
	Potential
	Candidate
	

	Downy woodpecker
	Yesb
	Present
	
	

	Willow flycatcher
	No
	Potential
	Candidate
	

	Sage thrasher
	No
	Present
	Candidate
	

	Loggerhead shrike
	No
	Present
	Candidate
	

	Black-capped chickadee
	Yesb
	Present
	
	

	Yellow warbler
	Yesab
	Present
	
	

	Grasshopper sparrow
	Yesa
	Present
	
	

	Brewer’s sparrow
	Yesa
	Present
	
	

	Sage sparrow
	No
	Potential
	Candidate
	

	Vesper sparrow
	No
	Present
	Candidate
	

	Western meadowlark
	Yesb
	Present
	
	

	Western toad
	Yesa
	Potential
	Candidate
	Species of concern


aFocal species in the Yakima Subbasin (NPPC 2004).

bFocal species in SSWA (WDFW 1998).
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Fig. 1.  Historic and current distribution of greater sage grouse in Washington (Schroeder et al. 2000b).
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Fig. 2.  Estimated greater sage grouse population, based on lek surveys between 1970 and 2005, in the Yakima Subbasin.

