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Disclaimer
This Conservation Assessment was prepared to compile information on Oregon Vesper Sparrow (Pooecetes gramineus affinis). The Conservation Assessment does not represent a management decision by the U.S. Forest Service Region 6 or the Oregon-Washington Bureau of Land Management. Although the best scientific information available was used and subject experts were consulted in preparation of this document, it is expected that new information will arise. In the spirit of continuous learning and adaptive management, if you have information that will assist in conserving Oregon Vesper Sparrow, please contact the author or the Interagency Special Status/Sensitive Species Conservation Planning Coordinator in the Portland, Oregon Forest Service Region 6 and Oregon-Washington Bureau of Land Management offices.



Executive Summary
Species and Taxonomic Group
Oregon Vesper Sparrow (Pooecetes gramineus affinis): Birds

Management Status
Oregon Vesper Sparrow is considered highly imperiled and of great conservation concern by all federal, provincial, and state agencies and non-governmental natural resource entities within its range. It is currently Sensitive in Oregon and Strategic in Washington for the Bureau of Land Management (BLM) under the U.S. Forest Service Region 6 (USFS) and Oregon-Washington BLM Interagency Special Status Sensitive Species Program. The Global ranking from NatureServe is G5T3? and the state rankings are S1B for Washington and S2B for Oregon. It is Endangered in British Columbia, being considered for Endangered status in Washington, and has been petitioned for Threatened or Endangered status in the U.S. portion of its range. It is Sensitive-Critical in Oregon, and extirpated as a breeding species in California. Continentally, it is one of 22 subspecies recognized as a “distinct population of high conservation concern and extremely high vulnerability.”

Range & Habitat
Oregon Vesper Sparrow has a restricted breeding range that includes southwestern British Columbia, western Washington and Oregon, and northwestern California. It is migratory, and overwinters in California west of the Sierra Nevada Mountains and south of San Francisco Bay, and historically into northwestern Baja California, Mexico. It is not known to occur on USFS administered lands, but there are small populations at multiple sites on BLM lands in the Klamath Mountains ecoregion, and occasional detections on BLM lands in the southern Willamette Valley ecoregion. Within the breeding range, it is restricted to grassland and savannah habitat types in lowland valleys and foothills, except for the Klamath Mountains ecoregion where it occurs in montane meadows. Within these habitat types, breeding habitat conditions can be generally characterized as moderately short and patchy grass and forb cover with some bare ground, low to moderate shrub or tall forb cover, and low tree cover. They typically avoid mesic areas or sites with tall, dense herbaceous vegetation. Winter habitat in California has been characterized as open ground with little vegetation or areas grown to short grass and low annuals, including stubble fields, meadows, and road edges.

Threats
The primary range-wide threats to Oregon Vesper Sparrow are continuing loss and degradation of grassland and savannah habitats (e.g., development and land conversion to non-suitable agricultural habitat; encroachment of invasive shrubs, trees, and tall, dense exotic grasses); negative impacts of land use/management on nesting birds (e.g., type, degree, and timing of activities such as mowing, habitat restoration, overgrazing, military training, recreation); and several factors related to small, isolated, and declining populations (e.g., genetic variability, recruitment/dispersal, stochastic events). All these threats are exacerbated by the predominance of populations on private lands (approximately 80%). On BLM lands in montane meadows in the Klamath Mountains, the primary threats are encroachment of woody vegetation from the edges of the meadows that reduces habitat area and suitability, and grazing that exceeds the parameters of habitat suitability, especially those meadows where ownership is shared with and/or leased to private landowners.

Management Considerations
The population status of Oregon Vesper Sparrow warrants a sense of urgency for all appropriate management and conservation actions. Highest priorities are to protect sites where the persistence of a population is threatened, and to stabilize and/or expand existing populations. This is especially important for the many sites with small populations (i.e., <5 pairs). The most important locations for habitat management and restoration are within and near existing populations, especially if those are determined to be source populations, to maximize the likelihood of recruitment. The prescription for desired habitat conditions includes patches >20 acres (8 hectares), moderate forb cover (>15%) and bare ground (5-15%), low shrub and tree cover (<15% and <10%, respectively), and herbaceous cover that is structurally and compositionally diverse.

Research, Inventory, and Monitoring Opportunities
The highest priority research need for Oregon Vesper Sparrow is to understand the cause(s) of local and range-wide population declines and extirpations. Lack of this knowledge precludes identification and implementation of appropriate conservation actions to address population status. The highest priority monitoring needs are annual monitoring of existing small populations to track their status and direct where emergency actions may be necessary to prevent local extirpations, and effectiveness monitoring to determine their response to habitat restoration and management. There are a few inventory needs to fill gaps in the range-wide inventory in 2013. There is a complete lack of knowledge on status, ecology, and threats on the wintering grounds in California. There is a need to confirm the spatial boundaries of subspeciation though genetic analyses, especially the population in the Rogue Basin of the Klamath Mountains ecoregion.
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I. Introduction
A. Goal
The goal of this Conservation Assessment is to summarize existing information on the biology and ecology of Oregon Vesper Sparrow (Pooecetes gramineus affinis), threats to the subspecies, and management considerations to provide information to line managers to assist in the formulation of options for management activities. This subspecies is of concern due to small population size; significantly declining population trends; many small, isolated, and disjunct populations with many local extirpations; and a high percent of occurrence on private lands. They also occupy habitat types that have been and continue to be lost or degraded (i.e., grasslands and savannah), and on working lands with land uses and activities that can negatively impact reproduction or the short-term suitability of the habitat.

B. Scope
The geographic scope of this assessment is the historic and current breeding range of Oregon Vesper Sparrow which includes southwestern British Columbia, western Washington and Oregon, and northwestern California (Figure 1). Nearly the entire range is within the planning area of the U. S. Forest Service (USFS) Region 6 and/or the Oregon-Washington Bureau of Land Management (BLM). Specific reference is made to these federal lands where appropriate.

[image: ]      [image: ]Figure 1. Historic (left) and current (right) breeding range of Oregon Vesper Sparrow. Text boxes presented to indicate populations in current range not easily visible due to scale of map.3-4 pairs on San Juan Island, WA

8-9 populations in south Puget Lowlands, WA
1 coastal population, south of Bandon, OR
10-12 populations in Rogue Basin of Klamath Mountains, OR


There is limited information on most aspects of Oregon Vesper Sparrow ecology and biology. New information has been generated in the last few years, especially on distribution, abundance, and habitat relationships. Ongoing and proposed new efforts in the next few years should provide additional knowledge to support strategic conservation actions. Thus, it will be important for regular updates to keep this assessment current with time. Further, known or suspected threats summarized here may change with time based on the new information. Management considerations described here include both larger scale issues and range-wide options, and site-specific recommendations. Uncertainty and inference are acknowledged where appropriate.

C. Management Status
Oregon Vesper Sparrow is one of the most imperiled bird species in the Pacific Northwest, and is considered of high conservation concern by all natural resources entities within its range. Under the Interagency Special Status Sensitive Species Program (ISSSSP) for the USFS and the BLM, it is considered BLM Sensitive in Oregon and BLM Strategic in Washington (Table 1).  The species is not known to occur on Forest Service lands in Oregon and Washington, and hence has no status under Forest Service Sensitive Species policy. Thus, federal management follows BLM Special Status Species (SSS) policies. For BLM administered lands, SSS policy details the need to manage for species conservation.

Table 1. Priority status of Oregon Vesper Sparrow among several natural resource entities.

	Species/
Subspecies
	Scientific Name
	BLM
	USFWS
	ODFW
	WDFW
	Heritage Ranks

	Oregon Vesper Sparrow
	Pooecetes gramineus
affinis
	OR: 
Sensitive

WA: 
Strategic
	Bird of Conservation Concern
	Sensitive  Critical
	State Candidate
	Global: G5T3? (Vulnerable)
OR: S2B, List 2 (Threatened or Endangered) 
WA: S1B (Critically Imperiled)



In British Columbia, Oregon Vesper Sparrow was listed as an Endangered Species in April 2006 (COSEWIC 2006), and has likely been extirpated as a breeding species (Beauchesne, S., 2015, pers. comm.). It is a Bird of Conservation Concern for the U.S. Fish and Wildlife Service (USFWS 2008), and a Species of Greatest Conservation Need in both the Oregon and Washington State Wildlife Action Plans (Oregon Department of Fish and Wildlife [ODFW] 2005, Washington Department of Fish and Wildlife [WDFW] 2005). It is a candidate for listing as Endangered or Threatened in Washington (wdfw.wa.gov/conservation/endangered/status/SC/), and the process for listing as a State Endangered species has been initiated (Anderson, H., 2016, pers. comm.). It was petitioned by the author of this document in November, 2016 for range-wide Threatened or Endangered status under the U.S. Federal Endangered Species Act. On the ODFW Sensitive Species List, it is considered Sensitive-Critical, a subcategory which indicates “imperiled with extinction.” In California, the wintering population is considered a Bird Species of Special Concern (Erickson 2008). Continentally, Oregon Vesper Sparrow is one of 22 subspecies recognized as a “distinct population of high conservation concern and extremely high vulnerability” in the 2014 State of the Birds Watch List report (Rosenberg et al. 2014). 

The NatureServe Global ranking for Oregon Vesper Sparrow is G5T3?, which means it is considered vulnerable (explorer.natureserve.org/servlet/NatureServe?inits=Species), but the subspecies rank is uncertain. The Washington Natural Heritage Program State rank is S1B, which indicates it is a critically imperiled breeding species (http://www1.dnr.wa.gov/nhp/refdesk/lists/animal_ranks.html). The Oregon Biodiversity Information Center State rank is S2B List 2 which indicates taxa that are threatened or endangered in Oregon, but more common elsewhere (http://inr.oregonstate.edu/orbic/rare-species/rare-species-oregon-publications) (Oregon Biodiversity Information Center 2013).  

II. Classification and Description
A. Systematic and Synonymy
Family: Emberizidae
Genus: Pooecetes
Species: gramineus 
Subspecies: affinis

The Vesper Sparrow (Pooecetes gramineus) is one of 49 species of sparrows of the Family Emberizidae that breed in North America (Figure 2) (Sibley 2000). Former scientific names include Poocaetes gramineus and Fringilla graminea (American Ornithological Union[AOU] 1957). Vesper Sparrow was originally known as Bay-winged Bunting or Grass Finch (Berger 1968).

[image: http://sdakotabirds.com/species/maps/vesper_sparrow_map_big.jpg]

Figure 2. Range of Vesper Sparrow. Data provided by NatureServe in collaboration with Robert Ridgely, James Zook, The Nature Conservancy - Migratory Bird Program, Conservation International - CABS, World Wildlife Fund - US, and Environment Canada - WILDSPACE.

Four subspecies of Vesper Sparrow are recognized (P. g. confinis, P. g. gramineus, P. g. altus, and P. g. affinis) (AOU 1957, Paynter 1970, Browning 1990, Pyle 1997, Jones and Cornely 2002). Oregon Vesper Sparrow was first described by Miller (1888), and is well accepted as a taxonomically distinct unit based on morphological measurements (Ridgeway 1901, AOU 1957, Paynter 1970, Pyle 1997).

There has not been genetic assessment of subspeciation for any of the Vesper Sparrow subspecies. Jones and Cornely (2002) note in general terms that there is weak to moderately distinct differentiation among subspecies, although they don’t specify their categorization between each subspecies. Pyle (1997) considers the subspecies distinctions moderately well-established with some clinal differences where ranges meet. While the physical differences between Oregon Vesper Sparrow and Great Basin Vesper Sparrow (P. g. confinis), its nearest geographical neighbor, are slight, their breeding ranges are separated by the densely forested unsuitable habitat of the Cascade Mountains. Thus, Oregon Vesper Sparrow is a disjunct breeding population completely separated from all other Vesper Sparrow populations and subspecies (Figure 2). It is accepted by all authorities as the only breeding subspecies of Vesper Sparrow west of the Cascade Mountains (AOU 1957, Pyle 1997, Cannings 1998, Campbell et al. 2001, Jones and Cornely 2002).

Common names for subspecies are not formally recognized by the AOU, but P. g. affinis is typically referred to as the Oregon Vesper Sparrow throughout most its range except for British Columbia where it is known as Coastal Vesper Sparrow (COSEWIC 2006). Herein, the name Oregon Vesper Sparrow will be used for consistency, even when discussing the bird in British Columbia. 

B. Species Description
Vesper Sparrow is a medium to large-sized sparrow with three distinguishing characteristics - a chestnut or rufous shoulder patch (i.e., lesser coverts), white-edged outer tail feathers, and a white eye-ring (Sibley 2000). It also has a narrowly streaked breast, whitish belly, and notched brown tail. The legs are pinkish and the bill is dusky brown with a pinkish lower mandible (Rising 1996). Sexes are similar in plumage, and juveniles similar to adults but duller, and usually lack the chestnut shoulder patch (Pyle 1997). Compared with other similar looking sparrows, it is relatively larger and longer-tailed (Jones and Cornely 2002).

The four subspecies of Vesper Sparrow cannot reliably be separated in the field (Rising 1996, Jones and Cornely 2002). Differences between the subspecies are limited to slight differences in shading of the plumage and variation in morphological measurements (Pyle 1997). Oregon Vesper Sparrow has medium grayish-brown upperparts and white underparts with a buff tinge. In comparison, Great Basin Vesper Sparrow, the nearest subspecies geographically, has pale grayish-brown upperparts and creamy underparts. Oregon Vesper Sparrow is smaller overall and has a shorter tail than Great Basin Vesper Sparrow (Pyle 1997, Jones and Cornely 2002).

The species most similar in appearance and vocalizations to Oregon Vesper Sparrow is Song Sparrow. Compared to Song Sparrow, Oregon Vesper Sparrow is slightly larger, not as dark brown in coloration, and sleeker looking due to a longer tail. The sweet introductory notes and rising and falling pattern of phrases are different than the jumbled beginning and ending notes of Song Sparrow bracketed with a higher pitched and more sustained note in the middle. Additionally, the habitat overlap with Song Sparrow is limited since Song Sparrow occurs in shrubbier and often wetter habitats with limited overlap at the edges of fields. The grassland bird with habitat overlap and most similar in appearance to Oregon Vesper Sparrow is Savannah Sparrow. However, Oregon Vesper Sparrow is larger, longer-tailed, and lacks the distinct crown stripes and yellow supercilium of Savannah Sparrow.

III. Biology and Ecology
There is limited information on Oregon Vesper Sparrow biology and ecology. The majority of the information comes from recent and/or ongoing species-specific studies including the populations at Nanaimo Airport on Vancouver Island in British Columbia (Beauchesne 2002a, Beauchesne, S., 2015, pers. comm.), Joint Base Lewis-McChord (JBLM) near Olympia, Washington (Slater, G., 2016, pers. comm.), and Bald Hill Farm Conservation Area near Corvallis, Oregon (Altman 2015, B. Altman unpubl. data). Additionally, there has been extensive survey and habitat assessment by the author throughout the subspecies range from 2013-2016 (Altman 2015, B. Altman unpubl. data). 

A.  Life History
Oregon Vesper Sparrow, like many passerines, mostly exhibits characteristics of “r” selection including high reproductive potential, small size, early maturity, and short-life expectancy.

Detectability
Oregon Vesper Sparrow is most detectable during the breeding season when males are singing, and during intensive periods of nesting activity when both adults are feeding young, either as nestlings or fledglings. Detectability during migration and on the wintering grounds is reduced by the lack of singing. However, its movements in small flocks during those time periods enhances visual detectability to some degree. Visual detectability during all seasons is further challenged by potential confusion with several other “small, brown, grassland sparrows.”

Pair Formation 
Vesper Sparrows become sexually mature a year after hatching, and are seasonally monogamous (Jones and Cornely 2002). Males generally arrive a week before females, and begin singing to attract a mate upon arrival at their breeding sites (Best and Rodenhouse 1984). Once paired, it is unknown if extra pair copulation occurs, and no genetic studies of parentage of young have been conducted.

Singing occurs most frequently in the morning, subsides during late morning and throughout the afternoon, and then increases again from sunset to dusk (Jones and Cornely 2002). Singing is typically performed from elevated perches, such as fences, trees along the edges of fields, shrubs, grass, and the stalks of forbs, but may be conducted from the ground when perches are lacking (Berger 1968, Wiens 1969, Castrale 1983, Jones and Cornely 2002, Altman 2003).

Territories
Breeding Oregon Vesper Sparrows exhibit the classic passerine Type A or “all purpose territory” in which all nesting and foraging activities occur within an area that is defended against conspecifics (B. Altman unpubl. data).  

Vesper Sparrow territory size is highly variable, and likely related to quality of the habitat with larger sizes usually reflecting poorer food availability (Jones and Cornely 2002). This variability in territory size also has been noted for Oregon Vesper Sparrow, based on an extensive effort from 2013-2016 (Altman 2015, B. Altman unpubl. data) resulted in the mapping of 188 territories at 14 sites in three ecoregions (Table 2).

Table 2. Territory-mapping effort for Oregon Vesper Sparrow, 2013-2016. 1

	Ecoregion
	Sites
	Number
	Years
	Comments

	Puget Lowlands
	4
	28
	2013, 2015, 2016
	Three sites repeated three years

	Willamette Valley
	6
	114
	2013, 2014, 2015, 2016
	One site done all four years

	Klamath Mountains
	4
	46
	2015
	

	Totals
	14
	188
	
	


1 B. Altman unpubl. data except Puget Lowlands 2016 (Slater, G., 2016, pers. comm.). 

In 2015, when 88 territories were mapped throughout the range, mean territory size was 3.57 acres (1.45 hectares) with a range of 0.46-26.66 acres (0.19-10.79 hectares) (Table 3). Of particular note was a substantial difference in territory size between Christmas tree farms in the Willamette Valley (mean 15.70 acres [6.35 hectares], n=5), and all other habitat types.

Table 3. Oregon Vesper Sparrow territory size by habitat type, 2015.

	Site
	Ecoregion
	n
	Mean Size Acres (Hectares)
	Range Acres (Hectares)

	Tree Farm

	Saukerkraut Road
	Willamette Valley 
	5
	15.70 (6.35)
	5.51-26.66 (2.23-10.79)

	Pastureland

	Hortons
	Klamath Mountains
	27
	1.99 (0.81)
	0.46-4.32 (0.19-1.75)

	Bald Hill Farm
	Willamette Valley
	22
	3.24 (1.31)
	0.56-7.29 (0.23-2.95)

	Montane Meadows

	Lily Glen
	Klamath Mountains
	15
	2.25 (0.91)
	0.65-5.27 ((0.26-2.13)

	Willow-Witt
	Klamath Mountains
	2
	5.69 (2.30)
	3.19-8.18 (1.29-3.31)

	Conde Road
	Klamath Mountains
	2
	3.54 (1.43)
	2.94-4.14 (1.19-1.68)

	Restoration Prairie 

	Weir/Tenalquot
	Puget Lowlands
	7
	3.28 (1.33)
	0.65-6.57 (0.26-2.66)

	Fitton Green
	Willamette Valley
	2
	5.56 (2.25)
	4.93-6.19 (2.00-2.51)

	Pearcy
	Willamette Valley
	2
	1.52 (0.61)
	1.31-1.72 (0.53-0.70)

	Crisp
	Willamette Valley
	4
	5.12 (2.07)
	3.71-6.36 (1.50-2.57)



Mean size of territories in the 2015 study (3.57 acres [1.45 hectares]) was similar to mean territory size of 3.1 acres (1.26 hectares, n=38) in the Willamette Valley in 1997 (Altman 1999). Elsewhere for Vesper Sparrow, examples of similar territory size includes: 2.18 acres (0.88 ha, n=5) in Wisconsin (Weins 1969); 4.08 acres (1.65 hectares, n=60) in Montana (Reed 1986); and 5.68 acres (2.3 hectares, n=42) in Iowa (Rodenhouse 1981, Rodenhouse and Best 1983).

Nests
Vesper Sparrow nests are located on the ground, and females construct the nest alone (Rising 1996).  Nests can be bulky and loose or tightly woven of grasses and rootlets often placed in a shallow depression (Berger 1968, Krueger 1981). They are usually located next to a clump of vegetation, crop residue, dirt clod, or at the base of a shrub or tree (Jones and Cornely 2002, Altman 2003). It is speculated this may help conceal the location from potential predators (Jones and Cornely 2002), as well as to help maintain optimal microclimate in the nest (Nelson and Martin 1999). They are not known to build alternate nests.


Nesting Phenology
Clutch size for Vesper Sparrow is usually 3-5 eggs (range 2-6) (Jones and Cornely 2002), decreasing in later nesting attempts (Berger 1968). Limited records of Oregon Vesper Sparrow clutch size (n=36) include 67% four-egg clutches (Table 4). 

Table 4. Summary of Oregon Vesper Sparrow nest clutch sizes and nesting outcomes.

	
Site, Location
	
Nests
	Clutch Size
	Outcome

	
	
	2
	3
	4
	5
	U
	S
	F
	U

	Puget Lowlands

	13th Division Prairie, Olympia
	3
	1
	
	1
	1
	
	3
	
	

	Willamette Valley

	Willamette Valley, 1996-1997
	19
	3
	4
	12
	
	
	11
	7
	1

	Bald Hill Farm, Corvallis, 2014-2016
	11
	
	2
	9
	
	
	9
	2
	

	Klamath Mountains

	Lily Glen Park, Ashland
	3
	
	
	2
	
	1
	
	1
	2

	Totals
	36
	4
	6
	24
	1
	1
	23
	10
	3



Vesper Sparrow incubation averages 12-13 days (range 11-14) and is performed nearly exclusively by the female (Berger 1968, Jones and Cornely 2002). Young are altricial at hatching and open their eyes by day five (Dawson and Evans 1960). Both parents feed the nestlings, which fledge from the nest after 9-10 days (range 7-14), and remain dependent on the parents for another 20-30 days (Perry and Perry 1918, Dawson and Evans 1960).  

If the first brood has successfully fledged and the female initiates a second nesting, the primary responsibility for feeding the fledglings from the first brood falls to the male (Berger 1968). If a nest fails, they will re-nest up to two times (Wray et al. 1982). Oregon Vesper Sparrow is known to have a second brood after a successful first nesting (B. Altman unpubl. data). In two instances, the second nest was located within 10 feet (3 meters) of first nest. A mated pair have been observed to move their territory and renest up to one mile away (B. Altman unpubl. data). 

Females may display broken wing behavior if flushed from their nests (Perry and Perry 1918, B. Altman unpubl. data), or may even attack intruders (Weins 1969).

Nest Success
Apparent nest success of a limited sample of Oregon Vesper Sparrow nests (n=36) is relatively high (64%) (Table 4). However, this includes nests found at all stages which typically overestimates true nest success (Moynahan et al. 2007). Mayfield estimates (Mayfield 1961, 1975), a better measure of nest success that takes into account the number of days of observation that the nest was exposed to potential loss, have not been calculated for all nests. However, for the Willamette Valley nest data from 1996-1997 (n=19), Mayfield estimates of nest success were 30% (apparent nest success was 58%) (Altman 1999). These levels of success are all higher than that reported for Vesper Sparrow: Iowa (n=27), apparent 33% and Mayfield 16% (Paterson and Best 1996); Iowa (n=45), apparent 29% and Mayfield 13% ((Rodenhouse and Best 1983); West Virginia (n=70), apparent 31 % and Mayfield 18% (Wray et al. 1982); and Washington (n=113), apparent 26% (Vanderhagen 2007).  

It is noteworthy that 9 of 11 nests monitored at Bald Hill Farm Conservation Area, near Corvallis, Oregon have been successful (Table 4). This is high success for a ground nesting bird, and indicates the potential for a source population.

Fledging rates of Oregon Vesper Sparrow nests (n=36) indicate high rates overall (mean 3.2 young/successful nest and 2.2 young/active nest) (Table 5). More specifically, Bald Hill Farm Conservation Area (n=11) has rates well above the mean (3.6 young/successful nest and 2.2 young/active nest). Comparatively for Vesper Sparrow, in West Virginia (n=70) the mean was 3.0 young/successful nest and 1.0 young/active nest (Wray et al. 1982).

Table 5. Fledging rates of Oregon Vesper Sparrow nests with comparison to Vesper Sparrow. 

	Location
	Year(s)
	n
	Young/
success nest
	Young/
active nest

	Puget Lowlands

	13th Division Prairie, JBLM (Pearson, S., 2016, pers. comm.)
	2007
	3
	2.0
	2.0

	Willamette Valley

	Willamette Valley (B. Altman unpubl. data)
	1996-1997
	19
	3.3
	1.9

	Bald Hill Farm (B. Altman unpubl. data)
	2014-2016
	11
	3.6
	2.9

	Totals for Oregon Vesper Sparrow

	
	
	33
	3.2
	2.2

	Elsewhere for Vesper Sparrow

	West Virginia (Wray et al. 1982)
	
	70
	3.0
	1.0


n = number of nests

There have been three instances of Oregon Vesper Sparrow nests with eggs considered not viable based on not hatching within the incubation period (B. Altman unpubl. data). All three occurred in the Willamette Valley in 1997. In one instance it was an entire clutch of three eggs, and the others were partial clutches (two of four eggs not viable, and one of two eggs not viable). 

Vital Rates
The Monitoring Avian Productivity and Survivorship Program does not have a sample size large enough to provide any vital rates for Vesper Sparrow (vitalratesofnorthamericanlandbirds.org). The average lifespan is unknown, but a maximum of 7.1 years has been recorded for a banded individual in the wild (www.pwrc.usgs.gov/BBL/longevity_main.cfm). 

Site Fidelity
Banding results from several studies of Vesper Sparrow in the midwestern United States have shown that breeding site fidelity is high for adults, with an average return rate of approximately 50% to the same site the following year (Best and Rodenhouse 1984). However, there were no returns of 45 banded nestlings at their natal site or elsewhere (Berger 1968). This could indicate low site fidelity, but also may reflect typical low survivorship of first year passerine birds (Weatherhead and Forbes 1994).

The repeated and only use of a single site on Vancouver Island (i.e., Nanaimo Airport) for an approximately 15-year period suggests high site fidelity for Oregon Vesper Sparrow (Beauchesne 2002a). However, 22 birds (14 adults, 8 young of the year) were color-banded at that site from 2005-2008 with no resightings in subsequent years. There have been 79 Vesper Sparrows banded within the range of Oregon Vesper Sparrow since 1931, with 54 of those during the breeding season (Bystrak, D., 2016, pers. comm.). There has never been a return or a recovery of any of those birds.

Vesper Sparrow winter site fidelity is low (Pulliam and Mills 1977). For example, there was only a 3% (n=420) return rate to wintering sites in southeast Arizona (Gordon 2000). This is not unexpected because both food and habitat condition are potentially limiting in winter, especially due to rainfall amounts which affect vegetation structure and food availability (Gordon 2000). Further, Vesper Sparrows move around in response to annual rainfall elsewhere in their range (Jones and Cornely 2002).

Life Cycle Diagram
The annual life cycle of Oregon Vesper Sparrow is likely similar to that of Vesper Sparrow as depicted in the Birds of North America species account (Figure 3) (Jones and Cornely 2002).
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Thick lines indicate peak activity; thin lines off-peak. Inner circle is molt. Middle circle is breeding; Outer circle is migration. Within middle circle, inner lines are for young, outer lines for eggs.



Figure 3. Annual cycle of Vesper Sparrow breeding, molt, and migration. Reprinted with permission from Cornell Lab of Ornithology, December 2016.

B. Activity Pattern and Movements
Breeding Season
The timing of Oregon Vesper Sparrow occurrence on the breeding grounds is fairly consistent throughout its range. Initial arrivals are typically in early April, and the nesting season is late April through the end of July (Erickson et al. 1997, Altman 2003, Mlodinow 2005, COSEWIC 2006). Occasional early migrants arrive before April, especially in the more southern parts of the range (Altman 2003). 

In British Columbia, Oregon Vesper Sparrow has been recorded from April 10 (Campbell et al. 2001). In Washington, they have been reported from April 4 (Jewett et al. 1953). In the Willamette Valley of Oregon, mean arrival date is April 3 in Yamhill County (Bayer 1988), and April 12 near Corvallis (www.orbirds.org/corvallis.pdf). Vesper Sparrow males arrive up to a week earlier than females (Best and Rodenhouse 1984).

A limited number of Oregon Vesper Sparrow nests have been reported, but the early dates show consistency across the range. In British Columbia, the early date is May 7 (Campbell et al. 2001); in Washington, May 9 (Bowles 1921); near Portland, May 13 (Griffee and Rapraeger 1937); in the southern Willamette Valley, May 9 (B. Altman unpubl. data); in the Umpqua Valley, May 9 (B. Altman unpubl. data); and in the Rogue Basin, May 13 (B. Altman unpubl. data).  Fledglings have been observed as early as June 1 in the Willamette Valley (B. Altman unpubl. data). Late date for an active nest is July 27 in the Willamette Valley (B. Altman unpubl. data).

Post-breeding Dispersal and Migration
There is no data on Oregon Vesper Sparrow post-breeding dispersal. Shortly after fledging, adults bring dependent and semi-dependent young to shrubby areas for cover (B. Altman unpubl. data). Once fully independent, Vesper Sparrows typically gather in small groups until fall migration (Bailey and Niedrach 1965). Oregon Vesper Sparrow fall migration is primarily from mid-August to late September, with fewer records extending into early October (WDFW WSDM database, Gilligan et al. 1994, Fraser et al. 1999, Campbell et al. 2001). The late date in British Columbia is October 18 (Campbell et al. 2001). 

Oregon Vesper Sparrow migrates completely out of its breeding range, but there is no information on movement patterns. Vesper Sparrow migration is known to occur primarily at night (Jones and Cornely 2002). They generally move in small flocks of up to 10 birds (Berger 1968,), although large flocks have been noted in spring and fall (Bull 1985). During migration they often frequent roadsides, field borders, fencerows, and hedgerows (Ligon 1961, Sutton 1967, Robbins and Easterla 1992). They sometimes migrate with Horned Larks (Eremophila alpestris) and Savannah Sparrows (Passerculus sandwichensis) (Hyde 1979).  

Wintering
In California, Oregon Vesper Sparrow occurs on the wintering grounds from September to April (Willett 1933) or October to early April (Grinnell and Miller 1944). There is no information on intra-seasonal movements on the wintering grounds. There have been a number of wintering records of Vesper Sparrow in Oregon, although almost exclusively before the mid-1980s (Altman 2003). These records occurred mostly on Christmas Bird Counts, and they lack documentation, but the frequency and number of records, and the variety of qualified observers suggests that most of the records are likely to be valid. However, there is the uncertainty of the subspecies, with the potential of the interior subspecies Great Basin Vesper Sparrow. 

C. Food Habits
Vesper Sparrow diet includes a wide-variety of available insects (especially grasshoppers, beetles, and caterpillars) and other arthropods during the breeding season, supplemented with grass and forb seeds year-round, including crop waste grains in winter (Berger 1968, Rotenberry 1980, Zeiner et at. 1990, Adams et al. 1994). Adults provide nestlings with invertebrates, rarely seeds (Jones and Cornely 2002). Adults also eat grit, and have low free-water requirements (Jones and Cornely 2002). 

Oregon Vesper Sparrow diet has not been studied. On Vancouver Island, they were observed gleaning insects from low forbs and eating dandelion (Taraxacum officinale) seeds (Beauschesne 2002). 

Most foraging occurs while walking on the ground, but birds also will hop and hover to glean invertebrates from vegetation (Rodenhouse and Best 1994). In the breeding season, both sexes forage almost exclusively within the territory (Rodenhouse and Best 1994, B. Altman unpubl. data).

Adams et al. (1994) did not detect any adverse effects on Vesper Sparrow nestlings (e.g., weights, growth rates) when grasshopper densities were experimentally reduced in North Dakota. However, adults in food-reduced areas foraged significantly further away than those in control areas where grasshopper densities were not reduced.

Food resources are not likely to play a role in Oregon Vesper Sparrow movements such as nomadism or migration due to their flexible and opportunistic diet, and the relatively mild climate within the breeding and wintering range. However, periods of low food resources or limited access to resources due to weather, climate, or changes in land use may affect local movements, especially on the wintering grounds where securing resources is the primary activity.

D. Range, Distribution, and Abundance
Breeding Range and Distribution
The range of Vesper Sparrow is widespread across North America (Jones and Cornely 2002) (Figure 2). Oregon Vesper Sparrow has a restricted breeding range that includes southwestern British Columbia, western Washington, western Oregon, and the northwestern corner of California (Campbell et al. 2001, Jones and Cornely 2002, Altman 2003, Erickson 2008) (Figure 1). Within that breeding range, it is further restricted to grassland and savannah habitats in lowland valleys and foothills, except for the Klamath Mountains ecoregion where it occurs in montane meadows. These areas are all embedded within a landscape dominated by forests, thus the overall distribution is patchy and disjunct.

In British Columbia, the historic distribution of Oregon Vesper Sparrow was restricted to the lower Fraser River valley and southeastern Vancouver Island, with breeding season records from 1890 (COSEWIC 2006). More specifically, they were reported during the breeding season on Vancouver Island from the Englishman River estuary in the north to Cobble Meadows and Mill Bay in the south, and locally in the Fraser Lowland on the southwest mainland coast (Campbell et al. 2001, Beauchesne 2002a). 

Currently in British Columbia, Oregon Vesper Sparrow has been extirpated as a breeding species from the mainland Fraser Lowlands since 1968 (Campbell et al. 2001). The only recently known breeding population since the 1970s, located at the Nanaimo Airport on Vancouver Island, is probably extirpated (Beauchesne, S., 2015, pers. comm.). 

In Washington, the historic breeding range of Oregon Vesper Sparrow is believed to have extended from northern Skagit County, the San Juan Islands, and Clallam County (Dungeness and Sol Duc), south through the southern Puget Lowlands and into Clark County (Camas and Vancouver) (Washington Department of Fish and Wildlife 2013). The vicinity of Yelm in the south Puget Lowlands was once considered a prime area for the subspecies (Jewett et al. 1953), but is no longer occupied (Rogers 2000). 

The current breeding population in Washington is predominantly on airports and remnant prairies in the south Puget Lowlands, especially on JBLM. A few birds remain on San Juan Island (Foley, K., and Milner, R., 2016, pers. comm.), on islands in the lower Columbia River (Pearson, S., 2010, pers. comm.), and near Shelton in Mason County (Mlodinow 2005, Altman 2015). 

In the interior valleys of western Oregon, the historical breeding range of Oregon Vesper Sparrow was the Willamette and Umpqua Valleys (Gabrielson and Jewett 1940), and the Rogue Valley (Jewett 1931, Gabrielson and Jewett 1940). Currently, the overall breeding range has not changed in the Umpqua Valley, but they are nearly extirpated from the central valley floor of the Willamette Valley, and parts of the northern Willamette Valley. In the Rogue Valley in the early 1970s and since that time, it has not been reported as a breeding species, but only breeds in montane meadows in the higher elevations of the Rogue Basin (Browning 1975) [Note: historically there could have been broader interpretation of the term Rogue Valley to include the mountains]. 

Along the Oregon Coast, historically Oregon Vesper Sparrow was undocumented as a nesting species, although it likely breed at a few locations (e.g., Tillamook, Jewett 1916; Coos Bay, King 1968) based on breeding season records (Gabrielson and Jewett 1940). Currently, they are a rare breeding bird along the southern Oregon Coast primarily south of Bandon in an approximately 6 mile (9.7 kilometers) strip between Bethel Mountain and Langolis Mountain, and a few birds near Agness at the confluence of the Rogue and Illinois Rivers, and on a large ranch on Cape Blanco (Rodenkirk, T., 2016,  pers. comm.).

In California, breeding birds were first discovered in 1976 in extreme northwestern California just north of Crescent City (McCaskie et al. 1979) from Pt. Saint George to the Smith River mouth (Erickson 2008). A survey by the author in 2016 of most of that area did not detect any birds (B. Altman unpubl. data).

Winter Range and Distribution
Oregon Vesper Sparrow is migratory, and overwinters almost entirely in California (AOU 1957, King 1968). Grinnell and Miller (1944) described the winter range as the lowlands west of the Sierra Nevada mountains from the San Francisco Bay area through the San Joaquin Valley to coastal southern California and into northwestern Baja California, Mexico. Migrants are found occasionally as far east as western Utah (Behle and Selander 1952). The wintering range is mainly intact from early 1900s, except for retraction from the south northward with no recent records from Baja California (Patten et al. 2003), and in parts of the southern coast (Figure 4) (Erickson 2008).

Oregon Vesper Sparrow winter range overlaps broadly with that of Great Basin Vesper Sparrow. Oregon Vesper Sparrow is generally found in the lower valleys and plains west of the Sierra Nevada mountains from central California south to northwestern Baja California (Grinnell 1928, AOU 1957, King 1968). Great Basin Vesper Sparrow is considered to winter in the deserts and in coastal areas north to Santa Barbara County, and “more sparingly in San Joaquin Valley and coastal valleys north at least to Fresno and San Benito County” (Grinnell and Miller 1944). Based on a recent review of 251 specimens from six museums, in the early 1900s when most of the specimens were taken, Oregon Vesper Sparrow was the predominate subspecies north of Kern County, with the reverse true to the south (Erickson 2008).
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Figure 4. Wintering range of Oregon Vesper Sparrow in California (Erickson 2008). Reprinted with permission from Western Field Ornithologists and California Department of Fish and Wildlife, December 2016. 

Breeding Abundance
Historically, Oregon Vesper Sparrow was considered a relatively common species except for the northern part of its range in northwestern Washington and southwestern British Columbia (Altman 2011). A 2011 preliminary population estimate from a variety of sources indicated that the population of Oregon Vesper Sparrow was <3,000 birds (i.e., 1,540-2,770) (Altman 2011). A more recent range-wide inventory in 2013 (Altman 2015), in conjunction with additional surveys and anecdotal information suggests that the population is similar (i.e., 1,825-2,575 birds) (Figure 5).
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Red Population Estimates = Extirpated or nearly extirpated. 
Green Population Estimates = High confidence in the population estimate based on extensive effort and good access to most potential habitat with limited need for extrapolation of numbers to inaccessible potential habitat. 
Yellow Population Estimates = Low to moderate confidence in the estimate based on reduced coverage due to no access to much potential habitat and more need for extrapolation of numbers to inaccessible potential habitat. 
 
Figure 5. Population estimates for Oregon Vesper Sparrow by regions, 2016. 

The following is excerpted from Altman (2011) to provide an anecdotal perspective on the historical abundance of Oregon Vesper Sparrow (in italics). It is supplemented with more recent information (normal font), in particular from the range-wide inventory conducted in 2013 (Altman 2015).

In the Georgia Depression of British Columbia, Oregon Vesper Sparrow breeding season records go back to the late 1800s, but it was never numerous or annually detected (Campbell et al. 2001). In the early 1900s it was not reported as a breeding species near Chilliwack on the mainland (Brooks 1917), and a “rare summer visitant” in southwestern British Columbia (Brooks and Swarth 1925). From 1909-1931 it was not reported around Vancouver (Cumming 1932). In the 1940s it was “occasional” in southwestern British Columbia (Munro and Cowan 1947). The last breeding record on the mainland was in 1968 in the Fraser Lowlands (Campbell et al. 2001). In the late 1970s on Vancouver Island, the maximum count of birds at one location during the breeding season was 13 birds in the Cobble Meadows/Cobble Hill region in 1978 (Campbell et al. 2001). By the late 1990s, the entire known breeding population in British Columbia was 5-10 breeding pairs at the Nanaimo Airport on Vancouver Island (Fraser et al. 1999). During the breeding seasons of 2002-2003, playback surveys were conducted at 35 sites that were either historically occupied or had the most suitable habitat between Mill Bay and Nanaimo, and on Gabriola and Saltspring Islands in May and June, 2002 (Beauchesne 2002a), and between Cassidy and Campbell River, and adjacent Gulf Islands, from April to June, 2003 (Beauchesne 2003). No additional breeding localities were identified either year. This was repeated in 2014 with similar results. Results from survey efforts at Nanaimo Airport in 2002, 2003, and 2004 were steady with 5-6 probable breeding territories. By 2012 there were only three singing males, and only one appeared paired (Beauchesne, S. 2015, pers. comm.). In 2013 there was one male (pairing uncertain) and in 2014 one unmated male, although a second male appeared in mid-July. Surveys were not conducted in 2015 (Beauchesne, S., 2015, pers. comm.). It is likely this population has been extirpated.

On San Juan Island in the early 1930s, Oregon Vesper Sparrow was “not a common summer resident” (Miller et al. 1935), although it was a “common summer resident” in the early 1960s (Bakus 1965). In the 1980s small nesting “colonies” were still present on San Juan Island (Lewis and Sharpe 1987), and a few of these have continued through the early 2000s (B. Altman, personal observations). In 1998, Rogers (2000) detected two singing males. Thorough coverage of San Juan Island from 2007-2013 during other studies identified 3-4 pairs at two locations, Friday Harbor quarry and American Camp (B. Altman unpubl. data). In 2016, multiple surveys at those two locations detected two singing males at Friday Harbor quarry, but only one singing male in late April and no birds in May and June at American Camp (Foley, K. and Milner, R., 2016, pers. comm.).

In the North Puget Lowlands in the late 1880s, Oregon Vesper Sparrow was not reported as a breeding species in the Bellingham area (Edson 1908). By the 1950s there were “a few records from farm lands along the Skagit River” (Jewett et al. 1953). In the early 1990s it was “accidental” with no breeding season records in Whatcom County (Wahl 1995). Currently, there are a few annual spring migration and early breeding season records in the Skagit Valley and upslope along the Skagit River floodplain. However, these appear to be likely migrants of the Great Basin subspecies based on the absence of breeding behaviors (i.e., lack of singing and relocation on subsequent visits), and the absence of known historic or current anecdotal confirmation of a breeding population (Merrill, R., 2013, pers. comm.) or during the range-wide inventory (Altman 2015).  

In the South Puget Lowlands in the 1850s, Oregon Vesper Sparrow was “rather abundant on the Nisqually plains” and “common in summer on the prairies” (Suckley and Cooper 1860). In the late 1800s it was “observed…on several occasions” around Seattle (Rathburn 1902).  In the early 1900s it was a “common summer resident, of local distribution” near Tacoma (Bowles 1906), and “not common…on prairies and in cultivated valleys” in western Washington (Dawson and Bowles 1909). In 1920 it was “fairly plentiful…in the open prairie country south of Tacoma” (Burleigh 1930). In the early 1930s it was a “summer resident (status undescribed) in the prairie country of western Washington” (Kitchin 1934). In the 1940s it was an “uncommon summer resident…but commonly found…on Vashon Island and Tacoma prairies” in the Puget Sound (Larrison 1952). Through the 1940s it was still “quite numerous about pastures and prairies…more common in the vicinity of Yelm than elsewhere in the Puget Sound region” (Jewett et al. 1953). By the mid 1960s it was “found in limited numbers and areas…chiefly south of Tacoma on the prairies and in open fields and meadows on Vashon Island” (Larrison and Sonnenberg 1968). Extensive surveys in the Yelm area in the late 1990s did not record any birds with little prairie habitat remaining (Rogers 2000). In the 1990s it was “rare and local…in remnant prairie areas” in western Washington (Smith et al. 1997). Rogers (2000) estimated that there were approximately 125 singing male Vesper Sparrows in 1998 on JBLM. By the early 2000s the Puget Lowlands population was “in danger of extirpation” (Mlodinow 2005b), with birds on a few remnant prairies in the South Puget Sound, especially at JBLM (Rogers 2000). Based on a summary and extrapolation of anecdotal data (Altman 2011), and revised based on range-wide inventory in 2013 (Altman 2015), and 2015-2016 surveys on JBLM (Slater, G., 2016, pers. comm.), the current estimated population in the Puget Lowlands is approximately 150-200 birds.

On the Olympic Peninsula in the early 1900s, Oregon Vesper Sparrow was found “in numbers” at Dungeness (Dawson and Bowles 1909). During the 1940s it was still “rather common” at Dungeness and also “on the open prairie country east and west of Shelton” (Kitchin 1949). From 1975 into the early 1980s the population at Dungeness declined (Sharpe 1993), but breeding was still reported in the Dungeness/Port Angeles area in the late 1970s (Scott Atkinson, pers. comm.), and into the 1980s and early 1990s (Sharpe 1993). The last breeding season record was a single bird in 1999 (Bob Boekelheide, pers. comm.). A few birds still nested at the Shelton airport through 2010 (Scott Pearson, pers. comm.) and 2014 (B. Altman unpubl. data).

Historically, there were no anecdotal reports of Oregon Vesper Sparrow on islands in the lower Columbia River.  During Streaked Horned Lark surveys between 2005-2010, some detections were made annually on seven islands - Crims, Hump, Lord, Browns (aka White’s), Miller Sands, Sandy, and Wallace (Pearson, S., 2010, pers. comm.). Since 2010 on these same surveys, there has been only one detection on Hump Island in July, 2015, possibly a dispersing bird (i.e., was not present in May and June surveys) (Martin, A., 2015, pers. comm.). Altman (2011) estimated 50-100 birds on islands in the lower Columbia River, although recent information from Streaked Horned Lark monitoring on many islands suggests the population estimate is likely 25-50 birds.

On the northern Oregon Coast in 1913, “a few (Oregon Vesper Sparrow) were seen along the roadsides near Tillamook” during the breeding season (Jewett 1916). In the 1930s it was “less common in the coastal valleys (than interior valleys, e.g., Willamette)” (Gabrielson and Jewett 1940). Currently, there are no known breeding populations on the northern Oregon Coast (Patterson, M., 2015, pers. comm.), and there are no records of populations since these early historic anecdotal accounts.

On the southern Oregon coast, King (1968) noted that it was a breeding species in Coos Bay. In the early 1990s it was a “locally uncommon summer resident” on the southern Oregon coast (Gilligan et al. 1994). Currently, on the southern coast it is a rare and local breeder (Tim Rodenkirk, Bureau of Land Management, pers. comm.). The only known current population is between Bandon and Port Orford, an area approximately 6 miles (9.7 km) long and 2 miles (3.2 km) wide. Based on a summary and extrapolation of anecdotal data (Altman 2011), and revised based on a range-wide inventory in 2013 (Altman 2015), the current estimated population on the southern Oregon coast is 50-100 birds.

In the northern Willamette Valley in the 1870s, Oregon Vesper Sparrow was “common during the summer, breeding extensively” (Johnson 1880). In the late 1800s it was an “abundant summer resident, found everywhere in open country” west of Portland (Anthony 1886), “common” in open fields around Portland (Anthony 1902), and a “common summer resident” near Corvallis and at several other locations in the central and northern Willamette Valley (multiple observers in Woodcock 1902). In the early 1900s it was “fairly common” in the southern Willamette Valley (Shelton 1917), and a “very common summer resident” around Portland (Jewett and Gabrielson 1929). In the 1930s it was an “abundant summer resident of the Willamette Valley” (Gabrielson and Jewett 1940). In the 1940s it was a “common summer resident” in the southern Willamette Valley (Gullion 1951), and in the early 1950s “common inhabitants” near Corvallis (Eddy 1953). By the early 1990s it was a “local, uncommon to rare summer resident” (Gilligan et al. 1994). In the early 2000s it was “rare to locally uncommon” in widely scattered areas of the Willamette Valley (Altman 2003). Based on a summary and extrapolation of anecdotal data (Altman 2011), and revised based on range-wide inventory in 2013 (Altman 2015), the current estimated population in the Willamette Valley is approximately 500-600 birds.

In the Rogue Valley in the 1920s, Oregon Vesper Sparrow was a “summer resident (status undescribed)” (Gabrielson 1931). In the 1930s it was a “somewhat less common resident” in the Rogue and Umpqua Valleys than the Willamette Valley (Gabrielson and Jewett 1940). In the early 1970s, it was a “fairly common summer resident… in the mountains” in the Rogue Basin (Browning 1975), suggesting a reduced presence or absence in the valley prairie-oak habitats from earlier sources. In the early 1990s it was a “local, uncommon to rare summer resident” in the Umpqua Valley and a “fairly common summer resident in the mountains surrounding the Rogue Valley” (Gilligan et al. 1994). In late 1990s and early 2000s, it was an “uncommon to locally common breeding species” in the dry, grassy foothills of the Umpqua and Rogue Valleys (Altman 2003b). Based on a summary and extrapolation of anecdotal data (Altman 2011), and revised based on a range-wide inventory in 2013 (Altman 2015), the current estimated population in the Rogue Basin is approximately 100-150 birds, and 1,000-1,500 birds in the Umpqua Valley.

In California, the only known breeding population of Oregon Vesper Sparrow was discovered in 1976 near Crescent City between Pt. Saint George and the Smith River in an area approximately 8 miles (12.9 km) long and 3 miles (4.8 km) wide (Erickson 2008). Estimates of the size of that population have ranged variously from about 10 to 15–25 pairs between 1976 and the early 2000s (Harris 2005, Erickson 2008). However, an intensive effort over most of the area on June 6-7, 2016 resulted in no detections (B. Altman unpubl. data).

Wintering Abundance
Wintering Oregon Vesper Sparrows were considered “common” in southwestern California in the late 1800s and early 1900s (Grinnell 1898, Willett 1933). Up to the mid 1900s, winter abundance has been described variously as ‘rare,’ ‘fairly common,’ or even ‘common,’ but total numbers were evidently small, especially to “northward in winter” (Grinnell and Miller 1944). Highest densities apparently occurred in central and southwestern California (Willett 1933, Grinnell and Miller 1944). More recently, wintering numbers appear to have declined moderately (Erickson 2008).


Range, Distribution, and Abundance on USFS and BLM Lands
Greater than 95% of the historic and current breeding range is within the planning area of USFS and the BLM administered lands in western Oregon and Washington. The only exceptions are the historic and likely extirpated populations in southwestern British Columbia at the northern extent of the range, and in coastal extreme northwestern California at the southern extent of the range. All the winter range is outside of USFS and BLM administered lands except for an occasional wintering bird.

There are no known populations of Oregon Vesper Sparrow on USFS lands. The estimated breeding population on BLM lands is approximately 25-50 birds in the Klamath Mountains, and a few birds in the Umpqua Valley (e.g., North Bank Habitat Management Area). There are no known breeding populations on BLM lands in any other ecoregion, although occasional migrants are reported (e.g., eBird records) in the southern Willamette Valley and southern Oregon Coast Range ecoregions. There was a small apparently breeding population (i.e., several singing birds in May and June) on BLM lands at New River along the southern Oregon coast from 2000-2002 (Rodenkirk, T., 2016, pers. comm.). However, they have not been detected since 2002 despite significant survey effort. 

Confidence in the Knowledge of Range, Distribution, and Abundance
Confidence in the knowledge of Oregon Vesper Sparrow range, distribution, and abundance is moderate to high. This is based on several factors, but primarily a range-wide inventory in 2013 (Altman 2015) that targeted known populations and all accessible suitable habitat to the following degree: 
● 665 roadside point count stations covering approximately 11,611 acres (4,700 hectares) and 124 miles (200 km) 
● 41 off-road point count stations at 9 sites covering approximately 716 acres (290 hectares)
● 12 off-road transects covering approximately 1,046 acres (423 hectares) and 9.2 miles (14.7 km)
● 26 off-road area searches at 28 sites covering approximately 4,423 acres (1,790 hectares)
● 150 territories mapped at 13 locations in three ecoregions (includes data from 2013-2016)

Additional factors in the moderate to high confidence include compilations of detections from data sources such as Avian Knowledge Northwest (www.avianknowledgenorthwest.net), North American Breeding Bird Survey (www.mbr-pwrc.usgs.gov/bbs/bbs.html), and eBird (ebird.org/ebird/map/);  and detections reported by birders on State birding list-serves (e.g., OBOL in Oregon and TWEETERS in Washington), detections by others reported to the author, and detections by the author over several years making a concerted effort to find birds, including securing permission to access many private properties. The confidence also is enhanced by the fact that Oregon Vesper Sparrow is recognized as a rare species throughout its range, and thus is both sought after and regularly reported to external audiences (like those listed above) by birders and bird surveyors.

The only reason for not having completely high confidence in the abundance of Oregon Vesper Sparrow is the unknown degree of occurrence of birds on a few inaccessible large ranches in the southeastern Willamette Valley foothills, but especially on ranches throughout the Umpqua Valley. Permission was granted to the author to survey several ranches in these areas which provided a sense of the populations that could exist on inaccessible ranches, and this information was used to subjectively extrapolate for a population estimate, especially in the Umpqua Valley.


E. Population Trends
The BBS is the only systematic range-wide source of population trend data for landbirds (Robbins et al. 1986). Long-term data (1968-2013) indicates a range-wide statistically significant declining trend of 5.01%/year (n= 22 routes) for Oregon Vesper Sparrow (Table 6) (Sauer et al. 2014). The range-wide population trend over the most recent 10 year period (2003-2013) is a statistically significant declining trend of 3.67%/year. Within the states of Oregon and Washington, there are long-term statistically significant declines of 4.07%/year in Oregon and 17.25% in Washington. Over the most recent 10-year period the State-level trends are also declining, but are not statistically significant, likely due to smaller sample sizes for analysis at that scale. The small breeding population in California is not detected during BBS data collection.
 
Table 6. Breeding Bird Survey population trends for Oregon Vesper Sparrow.

	
	1968-2013
	2003-2013

	Range-wide
	-5.01 (n=22)*
	-3.67*

	Washington
	-17.25
	-17.21

	Oregon
	-4.07
	-3.66

	California
	no data
	no data


Source = Sauer et al. (2014)
Red font indicates statistically significant declining population trends; Black font indicates non-significant declining population trends.
*Credibility measure that indicates data with a deficiency such as low abundance of birds and/or small sample size of routes.

Although not a wintering bird within its breeding range, prior to the mid-1980s there were 15-20 winter records of Vesper Sparrow in western Oregon, mostly on Christmas Bird Counts, and mostly prior to 1960 (Altman 2003). However, there have been almost no detections since despite the increase in observers, effort, and reporting (Altman 2003). This suggests a population decline of rare wintering birds, which would be consistent with breeding season declines. However, because subspecies identification in the field is impossible, there is a low likelihood that some wintering birds could have been Great Basin Vesper Sparrows.

In California, numbers of wintering birds appear to have declined moderately (Erickson 2008). The source/method for that conclusion is not described, although it is likely based on anecdotal observations.

There have been some indications of population trends at smaller scales. In British Columbia, over the last 50 years Oregon Vesper Sparrow disappeared from some historic breeding locations (e.g., Cobble Meadows, Iona Island and the Fraser River valley) including the last population at the Nanaimo Airport, suggesting population declines that ended in extirpation (Fraser et al. 1999). 

On islands in the Columbia River, Oregon Vesper Sparrow was detected on seven islands during Streaked Horned Lark surveys from 2006-2010 (Pearson, S. 2010, pers. comm.). However, repeated surveys from 2010-2016 at the same locations have resulted in only one detection on one island during 2015 (Slater, G., 2016, pers. comm.). 

A recent study at 544 roadside point count stations throughout the Willamette Valley reported a 79% decline in Oregon Vesper Sparrow detections between surveys conducted in 1996 and repeated in 2008 (Myers and Kreager 2010). This included a drop from 65 to 14 detections, and a reduction in region occurrence from 16 regions to 8 regions.

In California, there was no meaningful change in breeding population status through the early 2000s at the single population in coastal Del Norte County since it was discovered in 1976 (Erickson 2008). During that period, estimates of the size of that population ranged variously from about 10 to 15–25 pairs (Harris 2005, Erickson 2008). However, an intensive effort on June 6-7, 2016 resulted in no detections (B. Altman unpubl. data).

F. Demography
Our limited knowledge of Oregon Vesper Sparrow ecology and life history precludes our ability to assess the role demographic factors contribute to population status. Further, the number of declines and local extirpations of small and isolated populations without any habitat change suggests the likelihood for demographic problems. The following brief discussions of demographic topics rely mostly on speculation using an indirect assessment of what we do know about the species.

Discontinuities and Isolation of Populations
Within the historic and current breeding range of Oregon Vesper Sparrow there are significant and increasing discontinuities in the distribution and isolation of populations, both at the range-wide scale and at smaller scales within ecoregions. Some of the discontinuities are based on the natural fragmentation of grassland and savannah habitat embedded within a Pacific Northwest landscape dominated by coniferous forests and other natural barriers of unsuitable habitat (e.g., large bodies of water such as the Puget Sound or Columbia River). However, even within historically naturally contiguous habitat, populations have been fragmented and isolated due to 1) expansion of the developed human footprint (e.g., cities, towns, unsuitable agricultural habitat), and 2) increases in forest and shrubland patches from fire suppression and vegetative succession, beginning with early Euroamerican settlement and continuing into the present. Thus, over time there has been an increase in isolated populations, reduced connectivity between sites, and greater distances between populations as suitable habitat has been reduced and fragmented.

The example of the greatest isolation of a population is the only known coastal population south of Bandon, Oregon (Figure 1). Other noteworthy examples are in the Puget Lowlands (Figure 6) and the Rogue Basin of the Klamath Mountains (Figure 7). In the former, the isolation of populations is mostly due to human development and vegetative succession in what was historically mostly several large grasslands and savannahs. The remaining patches, outside of the Artillery Impact Area on JBLM, are mostly restored prairies. In the latter example, the isolation of populations is mostly due to the natural occurrence of montane meadows in a forested landscape. However, some forest encroachment from the edges of the meadows has likely reduced the area of suitable habitat.
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Figure 6. Fragmentation of Oregon Vesper Sparrow populations in the Puget Lowlands.
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Figure 7. Fragmentation of Oregon Vesper Sparrow populations in the Klamath Mountains.

Extirpations and Range Contractions
There have been significant historic and recent local extirpations or near-extirpations (i.e, sites with <5 pairs down from a much higher population) and range contractions of Oregon Vesper Sparrow populations. The causes have included permanent loss of habitat and loss of habitat from degradation or succession; but also sites with no apparent change in habitat, and potentially the demographic consequences of a small, isolated population.

At the range-wide scale, there have been apparent recent breeding population extirpations from both the northern and southern edge of the range, and in both cases with no apparent change in habitat (Table 7). On the north, this includes likely extirpation of the last known population in British Columbia at Nanaimo Airport on Vancouver Island by 2014-2015 (Beauchesne, S., 2015,  pers. comm.); and near-extirpation on San Juan Island, Washington in 2016 (Foley, K. and Milner, R., 2016, pers. comm.). With no known breeding populations elsewhere in the north Puget Lowlands of Washington, outside of the 2-3 pairs on San Juan Island, the range has retracted southward approximately 100-150 miles (161-241 kilometers) to the now northernmost breeding population in the south Puget Lowlands, predominantly associated with one site, JBLM. The spatial extent and intervening unsuitable habitat of this range retraction, combined with a likely declining population at JBLM, make it unlikely that there will be a source of dispersing birds to repopulate the northern extirpated regions.

Table 7. Recent local extirpations or near-extirpations of Oregon Vesper Sparrow populations with no apparent change in habitat.

	
	Recent History
	Current Status
	Comments

	Nanaimo Airport, Vancouver Island, BC
	Late 1990s: 5-10 pairs (Fraser et al. 1999) 
2002-2004: 5 pairs (Beauchesne, S., 2015, pers. comm.)
2012-2013: 3 males (Beauchesne, S., 2015, pers. comm.)
2014: 1 male (Beauchesne, S., 2015, pers. comm.)
	2015: No surveys (Beauchesne, S., 2015, pers. comm.); likely extirpated
	confidence high due to intensive effort; on island-wide surveys in 2002-2003 and 2014, no birds outside airport

	San Juan Island in northwestern WA
	1978: 7 males (eBird)
1994: 6 birds (eBird)
2013: 3 males (B. Altman unpubl. data)
	2016: 2 males (Milner, R., 2016, pers. comm.)
	confidence high since 2006 due to intensive island-wide effort on Western Bluebird 

	Tenalquot Prairie near Olympia, WA
	2013: 5 males (Martin, A., 2015, pers. comm.)
2015: 3 males (Martin, A., 2015, pers. comm.)
	2016: 1 male (Slater, G., 2016, pers. comm.)
	confidence high since 2010 due to intensive surveys; numbers include one pair in adjacent pastureland

	Coastal dunes near Crescent City, CA
	1976-early 2000s: 10-25 pairs (Erickson 2008)
	2016: 0 birds (B. Altman unpubl. data)
	Confidence moderate to high on 2016 survey which covered ¾ of the area well

	Islands in Columbia River
	2005-2010: few birds annually on seven islands (Pearson, S., 2010, pers. comm.)
	2010-2016: 0 birds except one bird on one island in July 2015 (Martin, A., 2015, pers. comm.)
	Confidence high on islands surveyed due to intensive surveys for Streaked Horned Lark


Only considers May-June records to avoid migrants

At the southern end of the range, they are likely extirpated as breeding birds from the only known population in California near Crescent City (B. Altman unpubl. data) (Table 7). This population was discovered in 1976, and anecdotal accounts indicated a population of 10-15 to 25 pairs into the early 2000s (Erickson 2008). A recent survey in June, 2016 over approximately 80% of the area did not detect a bird (B. Altman unpubl. data). Thus, the range has likely retracted approximately 75 miles (121 kilometers) to the north to a population south of Bandon, Oregon with an unknown status (a population near Gold Beach at approximately 40 miles [64 kilometers] north of Crescent City has been extirpated).  The spatial extent and mostly intervening unsuitable habitat between these populations make it unlikely that there will be a source of dispersing birds to repopulate the northwestern California site.

These types of edge of range contractions are one of the most reported extirpation patterns (Brown 1984, Gaston 1994), especially for birds (Curnutt et al. 1996, Nathan et al. 1996, Donald and Greenwood 2001). Edge of range populations often are more susceptible to several factors relative to the core of their range including less connectivity and higher isolation of populations, which results in lower immigration rates, less genetic variability, and reduced adaptability options (Bahn et al. 2006). Population density also tends to decline and distribution may be patchier towards the edge of species ranges (Maurer and Villard 1994, Brown et al. 1995). Thus the magnitude of change in species abundance is often greatest at range edges, which tends to result in local extirpations (Clark et al. 1990) and contraction of species ranges to their core (Mehlman 1997).

There have been many observations of recent extirpations or near-extirpations that are likely due to change in habitat (Table 8). These appear to be due to either succession and/or invasion of woody vegetation that exceeds conditions suitable for Oregon Vesper Sparrow, or the opposite, complete or near complete removal of shrubs and trees for general prairie restoration or ESA-listed species objectives. There is high confidence in speculation of the former, but certainty about the latter is potentially confounded by the presence of existing small populations that can be subject to other factors affecting population status.

Table 8. Recent local extirpations or near-extirpations of Oregon Vesper Sparrow likely due to change in habitat.

	Site
	Recent History
	Current Status
	Comments

	Mt Pisgah, near Eugene, OR
	1996:12 birds
1997: 5 birds
1999: 8 birds
2000: 8 birds
2001: 5 birds
2003: 4 birds
2006: 2 birds
2007: 2 birds
(Mikel, T., 2016, pers. comm.)
	2012: 0 birds (B. Altman pers. obs.)
2016: 0 birds; 1 pair on adjacent property (Sullivan, J., 2016, pers. comm.)
	confidence high in 2012 and 2016 due to effort and reduced suitability of habitat; south slope and top with significant invasion of woody vegetation and tall non-native grasses, especially tall oat grass: cattle removed in mid 1990s (Alverson, E., 2016, pers. comm.)

	Jerry’s Flat near Brookings, OR
	1996-1997: 3-8 birds (eBird)
	2015: 0 birds (Rodenkirk, T., 2016, pers. comm.)
	confidence high in 2015 due to unsuitability of habitat; area overgrown by shrubs (Rodenkirk, T., 2016, pers. comm.); location 4 mile marker on south bank road

	Finley National Wildlife Refuge near Corvallis, OR
	1969-1971: 10+ males (Kroodsma, D., 2016, pers. comm.)
	1996-1997: 0 birds (B. Altman unpubl. data)
1998-2016: 0 birds (many sources)
	confidence high due to recent annual surveys and birder efforts; 1969-1971 probably lots more than 10 birds (Kroodsma, D., 2016, pers. comm.); cattle grazing removed early to mid-1990s likely resulted in succession and invasion of woody vegetation; restoration in last 10-15 years to bring it back to grassland and savannah conditions except dominance of tall, non-native grasses, especially tall oatgrass

	Vashon Island near Tacoma, WA
	1940s: uncommon summer resident (Larrison 1952)
	1985-2015: 0 birds (Swan, E., 2014, pers. comm.)
	confidence high due to birder efforts; succession of fields to shrubby thickets and forests over last 70-80 years (Swan, E., 2014, pers. comm.)

	Fraser Lowlands southwest coast of mainland BC
	Historically likely small (Campbell et al. 2001)
	1968-2016: 0 birds (Campbell et al. 2001, Environment Canada 2014)
	confidence high due to birder efforts and unsuitability of habitat; initial land clearing for development and then last few decades conversion of farm land and open areas to development or intensive agriculture (Campbell et al. 2001)




	Site
	Recent History
	Current Status
	Comments

	Dungeness, WA
	early 1900s: in numbers (Dawson and Bowles 1909)
up to 1980s: nesting commonly (Rogers 2000)
	1999: 1 bird, last breeding season record (Boekelheide, B., 2010, pers. comm.)
	confidence moderate to high due to birder efforts

	Glacial Heritage near Olympia, WA
	1998: 3 pairs (Rogers 2000)
	2013: 1 bird, but probably a migrant; 2014-2016: 0 birds (Martin, A., 2016, pers. comm.)
	confidence high due to annual surveys since 2000; habitat restoration for butterflies and other prairie values removed most shrub cover

	Lupine Meadows near Corvallis, OR
	2004: 2 pairs (B. Altman, unpubl. data) 2005: 1 bird (B. Altman unpubl. data);

	2006-2016: 0 birds (B. Altman unpubl. data)
	confidence high due to regular surveys (B. Altman unpubl. data); habitat restoration for butterflies removed nearly all shrub cover after 2004 breeding season

	Mima Mounds near Olympia, WA
	2004: 2 birds (WDFW database) 
2010: 2 birds (WDFW database)
2011: 1-2 birds (WDFW database)
2013: 1 bird (WDFW database)
	2013-2014: 0 birds (B. Altman unpubl. data)
	confidence high due to regular surveys (Canning, D., 2014, pers. comm.); shrub removal has occurred over the last 10 years (Altman, B., unpubl. data)

	13th Division Prairie on JBLM near Olympia, WA
	1998: 5birds (Rogers 2000)
2007: 3+ birds (Pearson, S., 2010, pers. comm.)
2009: 3 birds (Pearson, S., 2010, pers. comm.)
2011-2012: 1-3 birds (Wolf, A., 2016, pers. comm.)
	2012-2016: 0 birds (Wolf, A., 2016, pers. comm.)
	confidence high due to intensive effort for Streaked Horned Lark (Wolf, A., 2016, pers. comm.); habitat restoration for prairie removed most/all shrubs


Only considers May-June records to avoid migrants

There have been a few situations where extirpations may have occurred, but the anecdotal records of the historic status precludes confirmation of a breeding population. For example, in the 1920s and 1930s, Oregon Vesper Sparrow was considered a breeding bird in the Rogue Valley (Gabrielson 1931, Gabrielson and Jewett 1940). However, by the 1970s, it was recognized as a breeding bird only in the mountains in the Rogue Basin with migrants occurring in the Rogue Valley (Browning 1975). This suggests either extirpation from the Rogue Valley, or a broader interpretation of the term Rogue Valley by early authors to include the montane areas of the Rogue Basin. Extensive surveys throughout the Rogue Valley and Rogue Basin in 2013 resulted in detections only in montane meadows in the upper elevations of the Rogue Basin (Altman 2015).

In addition to the breeding season, there have been extirpations and range contractions on the wintering grounds. There are no recent wintering records from Baja California, suggesting both extirpation as a wintering bird, and also retraction of the southern edge of the winter range northward (Patten et al. 2003). There have also been contractions of the winter range along the southern California coast in Los Angeles and Orange Counties in the Los Angeles Basin and San Fernando Valley, where the extensive human footprint of development has removed habitat (Erickson 2008).

Genetics and Hybridization 
No genetic work has been done to assess issues of geographic variation or genetic depression for Oregon Vesper Sparrow. There have been no observed manifestations of genetic issues such as physical deformities. There have been three instances of nests with eggs considered not viable (n=36 nests), based on one or more eggs not hatching within the incubation period (B. Altman unpubl. data). However, this is well below the mean rate of infertility of eggs (15%) across many taxa (Koenig 1982). 

The small and isolated nature of many populations throughout its range raises concerns about current and future gene flow and genetic diversity and demographic sustainability. Further, inbreeding depression has been determined for Streaked Horned Lark at the northern edge of its current range in the south Puget Lowlands, another grassland species with a similar population status and range as Oregon Vesper Sparrow. Genetic rescue has been initiated for that bird with egg translocations from the Willamette Valley.

The only hybridization that has been reported for Vesper Sparrow is with Field Sparrow (Pyle 1997), a species that does not occur within the range of Oregon Vesper Sparrow.

Population Viability Analysis 
No known population viability analyses have ever been conducted for Vesper Sparrow or Oregon Vesper Sparrow. There are limited data on productivity and no data on survivorship for Oregon Vesper Sparrow to allow for analyses of sources and sinks or metapopulation dynamics (DeSante et al. 2015).

Limiting Factors
The lack of knowledge on many aspects of Oregon Vesper Sparrow ecology precludes a confident assessment of limiting factors. However, speculation using available information suggests issues directly and indirectly associated with the small and isolated nature of so many populations may be limiting factors.

There have been significant local extirpations of small populations, independent of habitat changes, suggesting the likelihood that Oregon Vesper Sparrow is experiencing some demographic issues related to small populations. The natural fragmentation of populations exacerbated with human-induced fragmentation of populations through habitat loss or degradation has created more barriers to dispersal and recruitment between populations. Further, pressures are greater on small populations to maintain lambda annually, whereas in large populations occasional years are poor reproduction can be more readily overcome. The potential for demographic issues as limiting factors is especially true at both the southern and northern edges of its breeding range, where extirpations have occurred, recruitment can only come from one direction, and the existing populations are relatively distant from each other. For example, with the recent likely extirpation of the only know population on Vancouver Island, British Columbia, the small population on San Juan Island (2-3 pairs in 2016), approximately 50 miles (80 km) south of there, is still approximately 100 miles (161 km) north of the south Puget Lowlands population.

Another example of a small and isolated population facing challenges for genetic exchange or recruitment is along the southern Oregon Coast. The only known population is on private pastureland south of Bandon, Oregon. The closest coastal population, near Crescent City, California (approximately 75 miles [121 kilometers]), is likely extirpated. The next nearest known population is in the Umpqua Valley, over 50 miles (80 km) away across entirely unsuitable forest habitat.

Another potential limiting factor in some places, especially the Willamette Valley, is the amount of potential grassland and savannah habitat that is unsuitable because of the presence of a tall, dense herbaceous layer. This is often a result of fertile soils and the competitive dominance of exotic, non-native grasses and forbs, along with the absence of some management to reduce the height and density of the vegetation. The latter can be achieved through light to moderate grazing, appropriately timed mowing, or habitat restoration that returns the herbaceous layer to a native, lower-statured and less dense plant community. 

Although habitat loss and degradation continues in both occupied and unoccupied sites, it may not be a major limiting factor on the breeding grounds. There is significant habitat available in many places that is unoccupied. This includes relatively large geographic areas with few birds in the landscape (e.g., northern Willamette Valley), but more importantly in several places where there is a population, but significant amounts of similar suitable habitat that is unoccupied (e.g., American Camp on San Juan Island, Weir and Tenalquot Prairies on JBLM, Christmas tree farms in the southwestern Willamette Valley foothills). Further, there have been many local extirpations where habitat changes were not apparent (i.e., the habitat did not go out of suitability yet the population was lost).

Habitat loss and conversion to non-suitable agricultural types may be more of a limiting factor on the wintering grounds. For example, areas of near complete grassland loss include the Los Angeles basin, where the subspecies was once considered common. However, the absence of knowledge on wintering ecology precludes anything other than speculation on limiting factors on the wintering grounds.

There are no indications or assumptions based on other similar species for food, social interactions, predation, or competition being limiting factors.

Area Requirements
Minimum patch size for Vesper Sparrow occupancy is unknown, but size of grassland has been noted as an important factor in site selection (Kershner and Bollinger 1996). In Maine, Vesper Sparrow abundance was positively correlated with patch size, reaching 50 percent when site size reached 50 acres (20 hectares) (Vickery et al. 1994). In Illinois, they were encountered in small (<25 acres [<10 hectares]) sites (Herkert 1991). A Colorado study indicated Vesper Sparrow was more abundant in interior rather than edge habitats (Miller et al. 1998). In Saskatchewan, size of the patch did not significantly affect nest success (McMaster et al. 1999).

In Washington, Oregon Vesper Sparrow is currently found in large grassland areas, but not in small patches of similar habitat (WDFW 2013). In the Willamette Valley, they have been recorded breeding in relatively small areas of 20 acres (8 hectares), but are also absent from many more of those same-sized areas of suitable habitat (B. Altman unpubl. data). On southeastern Vancouver Island, the last extant population occurred in an area of suitable habitat of approximately 25 acres (10 hectares) (Beauchesne 2002a). However, that population has been extirpated despite no habitat change, and limits on population size due to the size of the area may have contributed to the demise. 

It is likely that habitat area plays some role in site selection, with smaller areas (i.e., <20 acres [8 hectares]) being selected against, and if selected, over time potentially not being able to maintain populations due to issues related to small populations.


G. Habitat
General Habitat Associations
Vesper Sparrow is considered a moderate habitat generalist, breeding in a variety of dry, open landscape habitat types, including shortgrass and tallgrass prairie, desert and semi-desert grasslands, shrub-steppe, croplands, hay fields, pasturelands, weedy fence rows and roadsides, savannah habitats, and woodland edges (Reed 1986, Dechante et al. 2001, Campbell et al. 2001, Jones and Cornely 2002).  Within these habitat types, desired breeding habitat conditions can be generally characterized as moderately short and patchy grass and forb cover with some bare ground, low to moderate shrub or tall forb cover, and low tree cover.  They typically avoid mesic areas or sites with tall, dense herbaceous vegetation (Sample 1989, Dobkin and Sauder 2004, B. Altman unpubl. data). Structural diversity of herbaceous vegetation appears to be an important factor in site selection, with bare ground and shorter vegetation chosen for foraging, moderate structured vegetation for nesting, and scattered taller vegetation used for cover and singing perches (Davis and Duncan 1999, Rogers 2000, COSEWIC 2006). Fence posts, fences and other man-made structures are often used for singing perches (Altman 1999, Beauchesne 2002a).

Winter habitat in California has been characterized as “open ground with little vegetation or else areas grown to short grass and low annuals,” including stubble fields, meadows, and road edges (Grinnell and Miller 1944). Grinnell (1898) and Willett (1933) reported Oregon Vesper Sparrow wintering with Great Basin Vesper Sparrow, but was more numerous on “damp meadows of the lowlands,” whereas the Great Basin Vesper Sparrow was more typical of “stubble fields, washes, and especially dry mesas.” Vesper Sparrows in the Cuyama Valley winter in semidesert scrub as well as grasslands, weedy agricultural fields, and alfalfa (Lehman 1994). Garrett and Dunn (1981) reported that wintering Vesper Sparrows often occur in areas with sandy substrates.

Habitat use during migration is poorly described, although anecdotal observations suggest similar use as breeding and especially wintering seasons. Migrating individuals of Oregon Vesper Sparrow have been observed in a variety of grassy habitats in western Washington (Mlodinow 2005).

Geographic Variability
Oregon Vesper Sparrow breeding habitat types include a subset of the aforementioned types with some geographic variability. In southwestern British Columbia, it is assumed that prior to European settlement, sparsely vegetated open oak and related ecosystems or burnt areas would have been the primary habitats (Chatwin 2004). Post-settlement, they bred in pastures, agricultural lands, and airport fields with patches of grasses and weeds (Campbell et al. 2001). The last remaining territories were in grasslands at an airport next to hayfields (COSEWIC 2006). 

In the Puget Lowlands of Washington in the early 1900s, they were a bird of “cultivated land and open pastures” (Jewett et al. 1953). By the 1990s, they had become mostly restricted to the edges of open prairies and airports (Rogers 2000, Mlodinow 2005), with occasional birds in pastureland and Christmas tree farms (Rogers 2000). Clegg (1998, 1999) reported that all breeding territories (n = 23) at JBLM were in areas of high quality prairie supporting intact Idaho fescue (Festuca idahoensis) located near prairie edge.  

On Columbia River Islands, they have been reported mostly on dredged-material sites dominated by sandy soils with scattered vegetation and much bare ground. 

In the Willamette Valley of Oregon, in the early 1900s they were widespread in “open meadow and farm lands where it frequents the fence rows and pasture lands” (Gabrielson and Jewett 1940). Currently, most detections are in light to moderately grazed pastures, often with scattered shrubs and variable grass heights but mostly <2 feet (61 centimeters) high, and to a lesser extent young Christmas tree farms (i.e., 2-5 years after planting) with a mix of bare ground, grass, and weedy forb cover (Altman 1999). Pastureland and Christmas tree habitats mostly occur in the foothills, and the species is rare on the valley floor, which was historically dominated by floodplain riparian forest, wetlands, and wet prairies, except for the upland grasslands of remnant volcanic buttes, which is the primary place they still occur on the valley floor.  Occurrence at airports in the Willamette Valley is also rare, unlike the Puget Lowlands, likely because airports in the Willamette Valley are on the valley floor and in historic wetland or wet prairie habitat.

In the Klamath Mountains of Oregon, breeding habitat is almost exclusively light to moderate grazed pastureland and to a lesser extent fallow fields in the Umpqua Valley, and montane meadows in the Rogue Basin, some of which are grazed. They are absent as a breeding species in the Rogue Valley pastureland and low foothills, which are similar in habitat conditions to occupied sites in the Umpqua and Willamette Valleys.

Along the south coast of Oregon, habitat for the only know breeding population is primarily steep-sloped pastureland within 3-4 miles (4.8-6.4 km) of the ocean (Rodenkirk, T., 2016, pers. comm.). This type of habitat is limited to a couple locations amid the otherwise forest dominated landscape along the coast. They occasionally are reported in flat sandy coastal floodplains where development has not occurred, and in coastal balds and headlands, especially when those areas are used as pastureland (e.g. Cape Blanco) (Rodenkirk, T., 2016, pers. comm.).  

In northwestern California, breeding habitat is the coastal dune system dominated by sandy soils, wet meadows, and low-statured herbaceous vegetation and bare ground mixed with some shrubland (native and invasive). Some areas have been converted to wet pastures and cropland. Exotic, taller European beach grass patches dominate in some places.

The current dominance of pastureland among habitat types is noteworthy, although there is some ecoregional uniqueness with mostly restoration prairie in the Puget Lowlands and montane meadows in the Rogue Basin. Even within the montane meadows, some are publicly grazed BLM lands, and others are grazed private lands. There is a near absence of pastureland use in the Puget Lowlands, even in locations adjacent to or in close proximity to JBLM, where 90-95% of the ecoregional population occurs. This may reflect habitat conditions (e.g., overgrazed due to shallow soils and less productivity), but also may in part be due to the small population and issues with recruitment off JBLM.

Oregon Vesper Sparrows frequently inhabit the edges of grasslands in the transition area with forests or shrublands (B. Altman unpubl. data; Slater, G., 2016, pers. comm.). In several instances, they occur in lower densities or are even absent from the more central part of the grassland relative to the edge. These edges provide more perches and cover opportunities, and in some cases are more upland habitat than the center of the fields which can be more mesic habitats (e.g., wet prairie or wetland).

Habitat Selection
Oregon Vesper Sparrow habitat selection studies have been conducted in the Willamette Valley (Altman 1999, 2015) and Puget Lowlands (Rogers 2000). In the Willamette Valley in 1996-1997, most detections occurred in pastures (49%), despite a relatively low percent sampling of that land use type (9.5%) (Altman 1999). Christmas tree farms were the other high-use habitat type (44% of detections and 5% of land use type sampled). Habitat types generally avoided include cultivated grass fields, highly manicured Christmas tree farms, and fields with grass heights exceeding 2 feet (60 centimeters) high. 

Within pastures, most detections (48%) were in pastures with <10% shrub cover, although 31% were in entirely herbaceous pastures, and 17% in pastures with 10-25% shrub cover (Altman 1999). Most detections (79%) occurred in relatively short grass herbaceous structure (i.e., <12 inches [30 centimeters] in height). Within territories (n=38), bare ground and shrubs each comprised 6% of the cover. 

Nests were built in areas with relatively reduced grass cover (mean 49%), and high amounts of bare ground (mean 24%) and litter/ residue (mean 21%) compared to other locations within territories (Altman 1999). Woody vegetation was present in 79% of the nest plots (n=16), and made up 11% of the total cover. However, many of these nests were located in Christmas tree farms.

In prairies in the Puget Lowlands in 1998, Rogers (2000) reported reduced vegetation heights (average = 6.1-7.8 inches [15.5-19.8 centimeters]) and densities at foraging locations compared to random sites (10.5-13.6 inches [26.6 – 34.5 centimeters]). Foraging birds used sites with a mean cover of 32% bare ground, with the remainder grasses and forbs.

In a range-wide survey in 2013, detections by habitat type were variable among ecoregions, although pasture was the dominant habitat type in the Coast Range (91%), Umpqua Valley (88%), and Willamette Valley (71%) (Table 9) (Altman 2015). Use of pastures in the Rogue Basin and Puget Lowlands was negligible, and habitat type use in these ecoregions was dominated by montane meadows (79%) and restoration prairie/savannah (79%), respectively. The only other habitat type of noteworthy use was Christmas tree farms in the Willamette Valley (16%).

Table 9. Habitat types associated with Oregon Vesper Sparrow roadside and off-road detections, May-June, 2013.

	
	Number of Detections by Habitat Type (% by ecoregion)

	Ecoregion
	Pasture
	Christmas Tree
	Montane Meadow
	Restoration Prairie/Sav
	Savannah
	Fallow Field
	Other 1

	Puget 
Lowlands (n=24)
	2
	
	
	19 (79)
	
	
	3

	Willamette 
Valley (n=89)
	63 (71)
	14 (16)
	1
	2
	3
	2
	4

	Umpqua
Valley (n=100)
	88 (88)
	
	
	
	7
	3
	2

	Rogue 
Basin (n=29)
	2
	
	23 (79)
	
	3
	1
	0

	Coast 
Range (n=11)
	10 (91)
	1
	
	
	
	
	1


1 Other includes vineyard, hayfield, clearcut, road/ditch, airport, and mixes of two types that could not be separated

Mean percent cover of vegetative growth forms, bare ground, and herbaceous height classes in 78 off-road plots was mostly variable within ecoregions (i.e., high Standard Deviations and broad Ranges), but much less so among ecoregions (Tables 10 and 11) (Altman 2015). Noteworthy differences among ecoregions were more bare ground and less shrub cover in the Rogue Basin, more shrub cover in the Umpqua Valley, and less cover of the shorter height classes (i.e., <2 feet [61 centimeters]) and more of the taller height classes (i.e., >2 feet [61 centimeters]) in the Willamette Valley.

Table 10. Mean percent cover of vegetative growth forms and bare ground at off-road Oregon Vesper Sparrow detection plots, May-June, 2013.

	
Ecoregion 
	Category (SD) (Range)

	
	Herbaceous
	Shrub
	Tree
	Bare

	Puget
Lowlands (n=17) 1
	80.17 (13.35) 
(43.30-93.00)
	6.74 (6.26)
(0.00-18.80)
	2.57 (4.79)
(0.00-15.00)
	7.78 (5.83)
(0.00-19.00)

	Willamette
Valley (n=32)
	84.03 (10.20)
(57.00-99.00)
	6.56 (6.85)
(0.00-26.00)
	3.42 (4.82)
(0.00-16.70)
	5.49 (7.60)
(0.00-32.00)

	Umpqua
Valley (n=19)
	78.65 (8.34)
(59.00-91.00)
	12.74 (7.04)
(2.50-28.00)
	4.17 (3.49)
(0.00-10.00)
	6.32 (2.95)
(2.00-12.00)

	Rogue 
Basin (n=10)
	70.90 (15.60)
(50.00-95.00)
	1.00 (1.56)
(0.00-5.00)
	2.30 (4.42)
(0.00-12.00)
	17.90 (10.63)
(2.00-31.00)


1 n = number of detections in the sample for that ecoregion.  Five plots per detection: the bird detection plot plus four associated plots located 164 feet (50 meters) from the detection in the four cardinal directions.  Each plot = 2,153 square feet (200 square meters) with corners 33 feet (10 meters) from the detection in the four cardinal directions.

Table 11. Mean percent cover of herbaceous height cover categories at off-road Oregon Vesper Sparrow detection plots, May-June, 2013.

	
Ecoregion
	Category (SD) (Range)

	
	˂1 foot 
(<30 centimeters)
	1-2 feet 
(30-61 centimeters)
	2-3 feet 
(61-91 centimeters)
	>3 feet 
(91 centimeters)

	Puget
Lowlands (n=17)
	65.35 (26.68)
(17.00-95.00)
	25.19 (17.30)
(5.00-51.70)
	7.91 (8.83)
(0.00-31.00)
	2.09 (4.07)
(0.00-17.00)

	Willamette
Valley (n=32)
	54.02 (35.84)
(0.00-100.00)
	29.20 (20.54)
(0.00-71.00)
	15.17 (17.59)
(0.00-54.00)
	1.97 (3.70)
(0.00-14.00)

	Umpqua
Valley (n=19)
	61.04 (20.61)
(2.70-84.00)
	32.71 (16.26)
(12.00-71.00)
	4.61 (2.91)
(0.00-11.00)
	0.53 (0.96)
(0.00-3.00)

	Rogue
Basin (n=10)
	73.30 (22.07)
(10.00-78.00)
	19.62 (30.12)
(0.00-74.00)
	3.40 (4.45)
(0.00-11.00)
	3.60 (5.68)
(0.00-14.00)


1 n = number of detections in the sample for that ecoregion.  Five plots per detection: the bird detection plot plus four associated plots located 164 feet (50 meters) from the detection in the four cardinal directions.  Each plot = 2,153 square feet (200 square meters) with corners 33 feet (10 meters) from the detection in four cardinal directions.

Mean percent representativeness of several variables assessed from roadside detections was mostly similar among ecoregions (Table 12) (Altman 2015). Noteworthy differences include nearly exclusively herbaceous cover with little to no shrubs or trees in the Coast Range, greater structural diversity in the herbaceous layer in the Willamette Valley, and the most slope in the Umpqua Valley and Coast Range (i.e., > 10%). Grazing levels in pastures in the Umpqua Valley and Willamette Valley were similarly light/moderate to moderate.
Table 12. Mean percent representativeness among categories of variables associated with Oregon Vesper Sparrow detections assessed from roadsides and off-road plots, May-June, 2013.

	
Ecoregion
	Roadside (number of plots)
	Off-Road Plots 
(number of plots)

	
	Functional Layer 1
	Herbaceous Cover 2
	Grazing 3
	Slope 4
	Grazing 3
	Slope 4

	Puget Lowlands
	2.20 (5)
	1.50 (4)
	Na 5
	0.00 (7)
	na
	0.00 (17)

	Willamette Valley
	2.47 (58)
	2.10 (39)
	2.50 (30)
	0.81 (57)
	2.48 (25)
	0.69 (32)

	Umpqua
	2.51 (78)
	1.76 (71)
	3.26 (38)
	1.13 (83)
	2.37 (19)
	1.32 (19)

	Rogue Basin
	2.00 (19)
	1.53 (19)
	na
	0.58 (19)
	na
	0.00 (10)

	Coast Range
	1.27 (11)
	1.18 (11)
	na
	1.18 (11)
	na
	na


1 Functional Layer: 1 = herbaceous, 2 = herbaceous/shrub, 3 = herbaceous/tree, 4 = mix of three
2 Herbaceous Cover: 1 = consistent, 2 = slightly variable, 3 = highly variable
3 Grazing: 1 = light, 2 = light/moderate, 3 = moderate, 4 = moderate/heavy, 5 = heavy
4 Slope: 0 = 0-10%, 1 = 10-30%, 2 = >30%
5 Na = not applicable or no data

Results of habitat data collection in 2013 (Altman 2015) were similar to that previously reported in the Willamette Valley from 1996-1997 (Altman 1999). The combination/ratio of mean percent cover of shrubs and bare ground in territories in the Willamette Valley in 1997 (6% and 6%, respectively, Altman 1999) was nearly identical to the Willamette Valley results in 2013 (6.6% and 5.5%, respectively) (Altman 2015). Herbaceous height in territories was similar to that in the Willamette Valley in 1997 where over 80% was <18 inches (46 centimeters) tall (Altman 1999) compared to 83% <24 inches (61 centimeters) tall in 2013 (Altman 2015).

Extensive habitat sampling was conducted within territories at eight sites in three ecoregions in 2015. This included data on percent cover of growth forms at >800 plots within 88 territories and an additional>300 plots in non-use areas outside territories. Summarized data are available for the Puget Lowlands and Klamath Mountains ecoregion (Table 13). Percent cover between use and non-use plots was mostly similar within ecoregions. Noteworthy differences included greater shrub and all non-vegetative conditions in use plots than non-use plots in the Klamath Mountains; and more forb, thatch, and moss/lichen cover in use plots than non-use plots in the Puget Lowlands. Comparisons between the two ecoregions within territories indicated greater differences including more grass, shrub, tree, bare ground, and woody debris cover in the Klamath Mountains; and more forb, rock and moss/lichen cover in the Puget Lowlands. The latter is likely the result of extensive restoration (more forb cover) and gravelly outwash soil types (more rock and moss-lichen).

Table 13. Percent cover of vegetative growth forms and non-vegetative conditions within and outside territories in the Puget Lowlands and Klamath Mountains, May-June, 2015. 

	Growth Form/
Condition
	Puget Lowlands
	Klamath Mountains

	
	Use (57 plots)
	Non-Use (41 plots)
	Use (147 plots)
	Non-Use (86 plots)

	Herbaceous
	63.09 (5.58)
(55.88-69.60)
	66.78 (2.61)
(63.42-69.60)
	74.81 (7.54)
(59.33-88.79)
	78.51 (8.61)
(64.56-87.69)

	   Grass
	59.88 (6.43)
(49.09-65.56)
	63.95 (8.96)
(53.75-75.56)
	73.27 (11.37)
(46.17-88.86)
	69.90 (6.19)
(60.85-78.25)

	   Forb
	40.12 (6.38)
(34.72-50.91)
	36.05 (8.96)
(24.44-46.25)
	26.80 (11.74)
(11.14-53.83)
	30.10 (6.19)
(21.75-39.15)

	Growth Form/
Condition
	Puget Lowlands
	Klamath Mountains

	
	Use (57 plots)
	Non-Use (41 plots)
	Use (147 plots)
	Non-Use (86 plots)

	Shrub
	2.71 (1.84)
(0.17-5.00)
	2.35 (2.02)
(0.17-5.00)
	4.72 (7.20)
(0.00-20.25)
	2.99 (3.83)
(0.00-9.48)

	Tree
	0.22 (0.54)
(0.00-1.33)
	0.00 (0.00)
(0.00-0.00)
	1.56 (2.71)
(0.00-7.71)
	1.70 (2.95)
(0.00-6.81)

	Bare Ground
	10.63 (1.97)
(8.40-13.39)
	10.86 (2.76)
(8.40-14.58)
	14.82 (5.64)
(8.00-26.00)
	14.38 (5.33)
(7.5-22.48)

	Thatch
	0.53 (1.12)
(0.00-2.82)
	0.08 (0.12)
(0.00-0.25)
	1.94 (1.41)
(0.23-5.71)
	1.09 (0.51)
(0.45-1.85)

	Rock
	14.21 (3.42)
(10.67-20.11)
	13.64 (1.32)
(12.83-15.61)
	1.53 (1.11)
(0.21-4.86)
	0.79 (0.34)
(0.40-1.30)

	Woody Debris
	0.93 (0.98)
(0.00-2.27)
	0.35 (0.40)
(0.00-0.92)
	2.61 (2.83)
(0.00-10.20)
	1.93 (1.80)
(0.06-4.89)

	Moss/Lichen
	9.94 (3.00)
(5.67-13.27)
	7.16 (2.77)
(5.08-11.00)
	1.29 (1.05)
(0.08-3.36)
	0.67 (0.50)
(0.11-1.39)

	Non-habitat
	0.25 (0.61)
(0.00-1.50)
	0.52 (0.62)
(0.00-1.25)
	0.17 (0.45)
(0.00-1.43)
	0.75 (1.00)
(0.00-2.44)



Habitat Availability
The availability of suitable habitat for Oregon Vesper Sparrow has been substantially reduced over time, and was likely the major factor in historic population declines. With Euroamerican settlement in the late 1800s, there may have been some initial increased availability of habitat through clearing of lowland forests and draining of wetlands for agricultural purposes, including pastureland. However, this was likely more than countered by loss and conversion of native grassland and savannah to urban, rural, and residential development and unsuitable agriculture, and also by fire suppression which led to woody vegetation encroachment of grassland and savannah habitat. In more recent times, there has been continued loss of grassland and savannah habitat and early settlement pasturelands to development and intensively managed cropland.

Even where suitable habitat for Oregon Vesper Sparrow has not been reduced by development or converted to unsuitable agriculture, exotic species invasion has altered vegetation structure and reduced habitat suitability (e.g., Scotch broom [Cytisus scoparius], Armenian blackberry [Rubus armeniacus], English hawthorne [Crataegus laevigata], and exotic tall grasses such as tall oatgrass [Arrhenatherum elatius] and velvet grass [Holcus lanatus] are replacing native short grasses and forbs). Thus, almost all of the natural habitat options have been lost or degraded, and the ones that remain exist only as tiny remnants. Exceptions to this include the Artillery Impact Area on JBLM near Olympia, Washington which is maintained by fire from spent ammunition, and some montane meadows in the Klamath Mountains of southwest Oregon, although cattle-grazing has altered some herbaceous species composition.

[bookmark: page13]The absence of knowledge on demographic factors precludes an assessment of high quality habitat compared to more marginal habitat.

Confidence in the Knowledge of Habitat Associations
Knowledge of the habitat associations of Oregon Vesper Sparrow is high, with significant enough data to allow for some specificity of habitat associations across its range. This confidence is based on Willamette Valley surveys and habitat selection data collection conducted in 1996-1997 (Altman 1999) and 2008 (Myers and Kreager 2010), a foraging and habitat selection study in the Puget Lowlands in 1998 (Rogers 2000), a range-wide inventory and associated habitat data collection in 2013 (Altman 2015), extensive territory-mapping and habitat data collection conducted range-wide from 2013-2016 (Altman 2015, B. Altman unpubl. data), and intensive nest site and random plot data collected at one site from 2014-2016 (B. Altman unpubl. data). More specifically:  
● Coarse-scaled habitat data (i.e., percent cover by growth form) at 39 territories and 19 nests in one ecoregion (Altman 1999) 
● Coarse-scaled habitat data (i.e., percent cover by growth form, vegetation height) at 13 roadside detections in one ecoregion (Myers and Kreager 2010)
● Coarse-scaled habitat data (i.e., percent cover by growth form) at 187 roadside detections in four ecoregions (Altman 2015)
● Coarse-scaled habitat data (i.e., percent cover by growth form) at 78 off-road detections in three ecoregions (Altman 2015)
● Coarse-scaled habitat data (i.e., percent cover by species) at >1,000 plots within approximately 125 territories and >300 plots in non-use areas outside territories in three ecoregions (Altman 2015, B. Altman unpubl. data)
● Fine-scaled habitat data (i.e., percent cover by species) at 12 nests and associated random plots at one site in one ecoregion (B. Altman unpubl. data)
● Fine-scaled habitat data (i.e., percent cover by species) in four plots in four territories and four plots in non-use random areas at one site in one ecoregion (B. Altman unpubl. data)
● Fine-scaled habitat data (i.e., height variance, vertical density, and horizontal density) at 30 foraging plots at four sites in one ecoregion (Rogers 2000)

H. Ecological Considerations
Predators, Disease, and Mortality
There is no information on the relationship of predators to Oregon Vesper Sparrow ecology and life history, although they are likely subject to the same general predators and predation rates (i.e., usually not limiting population stability) as any small passerine in grassland habitats. There is no information available on disease and body parasites (Jones and Cornely 2002)

Symbiotic and Mutualistic Interactions
There is no information on symbiotic or mutualistic interactions between Oregon Vesper Sparrow and other species. They have been observed to place nests at the base of lupine plants (B. Altman unpubl. data), which provides the opportunity for conservation efficiencies with the endangered Kincaid’s lupine (Lupinus oreganus) in the Willamette Valley.

Herbivores and Relationship to Habitat 
Native ungulates (e.g., deer, elk) and livestock can be beneficial to supporting suitable habitat conditions for Oregon Vesper Sparrow if grazing is light to moderate and maintains desired structure, density, and height of herbaceous vegetation. Since most of the range-wide population occurs in pastureland, there is a direct relationship with grazing livestock, especially cattle. In many places the absence of grazing animals precludes the presence of Oregon Vesper Sparrow because of the dominance of exotic, tall non-native grasses having replaced the native shorter-statured forbs and grasses the habitat evolved under.

Nest Parasitism
Nest parasitism by Brown-headed Cowbird (Molothrus ater) has not been reported for Oregon Vesper Sparrow (Campbell et al. 2001, Pearson, S., 2016, pers. comm., B. Altman unpubl. data), although there is a limited sample size of nests monitored (n=36). Nest parasitism of Vesper Sparrow is variable throughout their range from 0-61% where cowbirds were present in the midwestern United States and Canada (Jones and Cornely 2002).

Vesper Sparrows do not readily reject cowbirds eggs (Peer et al. 2000), and are known to raise brown-headed cowbird young (Chace and Cruz 1996, Friedmann 1963). Cowbirds likely have a minor early hatching advantage, but Vesper Sparrow nestlings may have a size advantage over cowbird nestlings (Rothstein 1975). Thus, even if parasitism occurs the overall population threat may be minor.

IV. Conservation
A. Threats to Species
There are a variety of threats to the long-term conservation of Oregon Vesper Sparrow populations, both range-wide and within specific geographies. The primary range-wide threats are continuing habitat loss and degradation; negative impacts of land use/management on nesting birds; and several factors related to small, isolated, and declining populations. Additionally, there are a number of other site or region-specific threats that are either major or minor to local populations.

Habitat Loss and Degradation
Habitat loss and degradation has been and continues to be a threat to Oregon Vesper Sparrow populations throughout their range. This includes a variety of sources such as permanent loss to development (e.g., residential, rural) or conversion to unsuitable habitat (e.g., cropland agriculture such as grass seed fields and vineyards); extensive encroachment of invasive woody vegetation that reduces habitat area (e.g., montane meadows) and/or reduces habitat suitability; dominance of tall and dense exotic herbaceous communities in grassland and savannah habitats (e.g., tall oat grass); habitat restoration for other species that take the conditions outside the range of habitat suitability (e.g., complete shrub removal for listed butterflies or Streaked Horned Lark), or grazing by livestock which reduces ground cover below threshold levels for habitat suitability and with potential negative effects on cover and insect prey populations. Among these, the two most applicable to breeding populations of Oregon Vesper Sparrow on BLM lands in montane meadows of the Rogue Basin are encroachment of woody vegetation and grazing that exceeds habitat suitability. 

Loss of grassland and savannah habitat has been profound from an historical perspective. In British Columbia, losses of oak and associated ecosystems (i.e., grasslands) have declined in area by 95% (Fuchs 2001). Principal factors in the loss have been fire suppression, urbanization, invasion of exotic species, and intensification of agriculture.

In the Puget Lowlands, grasslands made up approximately 10% of the landscape pre-European settlement, but have been reduce by greater than 90% (Crawford and Hall 1997). During this period, the number of prairies in south Puget Lowlands fell from 233 to 29 sites and average size decreased from 641 to 433 acres (260 to 175 hectares). Causes of loss have been attributed to urban development (33%), forest invasion and conversion (32%), and agricultural uses (30%).

In the Willamette Valley, grassland and savannah habitat comprised approximately 45% of the landscape pre-European settlement, but <1% of native conditions remain (Christy et al 1999). Principal factors in the loss have been conversion to agriculture and enhanced natural succession due to fire suppression.

In the Umpqua Valley, grassland and savannah habitat comprised approximately 55% of the landscape pre-European settlement, but only 20% remains, and nearly all is managed as pastureland (i.e., not native conditions) (The Nature Conservancy 2013).

In California, where Oregon Vesper Sparrows winter, there has been an estimated 99% loss of grassland habitat (Vickery et al. 1999).

Habitat degradation has occurred primarily from extensive encroachment of invasive shrubs and trees into grasslands and savannahs, facilitated by suppression of fires which historically maintained those ecosystems (Chappell and Kagan 2001). This includes both non-native species such as Armenian blackberry, Scotch broom, and English hawthorne, but also native species such as Douglas-fir (Pseudotsuga menziesii). Some low level occurrence of invasive tree and shrub species can maintain habitat suitability as long as it stays within the desired cover range (i.e., <15% cover). However, if these invasive species are not controlled they will take over dominance of the site and quickly exceed suitability thresholds of shrub and tree cover for Oregon Vesper Sparrow.

Another aspect of grassland and savannah habitat degradation is the establishment and development of herbaceous communities dominated by one or a few invasive non-native species such as tall oat grass, tall fescue (Festuca arundinacea), or velvet grass. When this type of habitat degradation results in tall and dense herbaceous vegetation it compromises the suitability of the habitat for Oregon Vesper Sparrow by physically interfering with movement and foraging, reducing structural diversity, and reducing the amount of bare ground. Although this has not been studied for Oregon Vesper Sparrow, these structurally simple plant communities also likely impact the diversity and or abundance of invertebrate food sources.

One of the most recent and perhaps most important threats from habitat loss and degradation is the conversion of grassland and savannah habitats to vineyards, especially in the Willamette and Umpqua Valleys. This has greatly accelerated in the last two decades. The desired location for vineyards is the same foothill habitats in the Willamette Valley and Umpqua Valley used by Oregon Vesper Sparrow. Further, approximately 80% of the range-wide population occurs in these ecoregions, thus the potential impact is not only local but significant from a range-wide perspective.

On the wintering grounds in California, the main threat is the development of relatively open, flat ground at low elevations (e.g., the development of the Los Angeles basin and San Fernando Valley) (Erickson 2008). In particular, agricultural pressures, especially a proliferation of vineyards, may be the greatest threat north of the Tehachapi Mountains, whereas residential and commercial pressures are probably the greatest to the south. This development also likely creates or exacerbates fragmentation of habitat (Unitt 2004). 

Negative Impacts of Land Use/Management to Nesting Birds
Oregon Vesper Sparrow nesting throughout their range occurs predominantly in locations subject to a variety of land use/management activities that have the potential to negatively impact reproduction.

Mowing and other vegetation management practices represent a significant hazard for Vesper Sparrow by destroying nests if conducted during the incubation and nestling period (Jones and Cornely 2002). For Oregon Vesper Sparrow, the primary nesting locations where mowing occurs are airports (e.g., Shelton, Olympia, and JBLM airports in the Puget Lowlands), grasslands and savannahs undergoing restoration, and in some instances pastures and fallowed fields. Airports provide some of the largest remaining open grasslands, and can provide important habitat for grassland birds if nesting birds are considered during airport operations (Kershner and Bolinger 1996). However, many airports in the eastern United States were found to be population sinks for grassland bird species, likely due to mowing practices (Kershner and Bolinger 1996).

Habitat restoration or management in grassland and savannah habitats (e.g., invasive species control, prescribed burning, woody vegetation removal), even when being conducted with purposeful or incidental benefits for Oregon Vesper Sparrow, can be harmful to populations (i.e., disturbance leading to abandonment, destroying nests) if not conducted outside the breeding season. The significance of the potential negative impacts of these types of activities is exacerbated at sites where there is a small population that is vulnerable to extirpation.

Even when habitat restoration and management is conducted outside the breeding season, it can negatively impact a breeding population of Oregon Vesper Sparrow if there is removal of most if not all the woody vegetation (i.e., shrubs or small trees) for other species or other goals. This has been observed at several places including Lupine Meadows near Corvallis, Oregon for Fender’s Blue Butterfly, and 13th Division Prairie on JBLM, Washington for Streaked Horned Lark (B. Altman unpubl. data). A direct correlation of Oregon Vesper Sparrow population extirpation at these sites due to habitat restoration cannot be made because these were small populations potentially subject to other factors that could have resulted in extirpation. However, the examples do suggest the need for caution when implementing complete shrub or tree removal for other conservation values if Oregon Vesper Sparrows are present on the site, especially if the population already is small.

Some Oregon Vesper Sparrow nesting sites are subject to extensive recreational and other permitted uses with potential negative effects on reproduction, especially in high-traffic areas for people and domestic dogs (Altman 1999, Rogers 2000, COSEWIC 2006). Vesper Sparrow has been shown to be more abundant away from disturbance along recreational trails (Miller et al. 1998), and more common in the interior of fields than along suburban edges (Bock et al. 1999). On public lands in the south Puget Lowlands, potential disturbances include dog field trials, off-leash dog walking and training, horseback riding, bicycling, hiking, and model airplane flying (Rogers 2000). Heavy recreational use in regional parks with potential habitat on Vancouver Island, British Columbia has been suggested as being potentially detrimental and precluding a nesting population (COSEWIC 2006). 

On JBLM, where nearly all the Oregon Vesper Sparrow population in Washington occurs, military training exercises can disturb nesting and degrade habitat. Conversely, the nature of the JBLM mission of ground-based training supports the need for open landscapes and results in extensive habitat management that supports suitable conditions for Oregon Vesper Sparrow (Lynch, J., 2015, pers. comm.).

Similar to military training, livestock grazing can be both positive and negative for nesting Oregon Vesper Sparrow. If light to moderate, it can provide highly suitable habitat as evidenced by their predominant occurrence on pastureland, especially in the Willamette Valley, Umpqua Valley, and Coast Range (Altman 2015). However, pastures that are heavily grazed (e.g., < 6 inches [15 centimeters] tall) and pastures that are fallow or ungrazed (e.g., > 20 inches [51 centimeters] tall) have fewer or no birds (B. Altman unpubl. data). 

There have been several studies on the impacts of livestock grazing on Vesper Sparrow populations (none on Oregon Vesper Sparrow). The results are variable depending on the amount and timing of grazing, and type of habitat and soil type (Jones and Cornely 2002). In general, among ground-nesting birds, heavy grazing is most likely to be detrimental and light grazing can be beneficial or neutral (Kantrud and Kologiski 1982, Bock et al. 1993, Saab et al. 1995).  

Livestock grazing impacts can be direct and short-term, such as nest trampling or reduction of nesting cover, or indirect and long-term, influencing structural or floristic shifts in the plant community that make nesting conditions unfavorable (Boyle and Reeder 2005). The primary direct and short-term impact is disturbance that disrupts breeding and/or trampling of nests (Bock et al. 1993). Livestock grazing also is potentially associated with the introduction of exotic plants that can reduce habitat suitability if their growth is characterized by height and density (B. Altman unpubl. data).

It is unknown whether grazing poses a problem on the winter grounds, as Gaines (1992) concluded it did on the breeding grounds of the Great Basin Vesper Sparrow in Mono County, California.

Small, Isolated and Declining Populations
Small populations are at a greater risk of extirpation than larger populations due to a reduced ability to handle stochastic events such as natural and anthropogenic demographic fluctuations in birth and death rates and uneven sex ratios; environmental fluctuations due to variation in predation, competition, disease, and food supply; and natural catastrophes that occur at irregular intervals such as fires, floods, storms, and drought (Shaffer 1981).

Small and isolated populations also are disproportionately subject to greater risk of rapid population decline than larger populations due to loss of genetic variability and related problems of inbreeding and genetic drift (Shaffer 1981). No genetic work has been done to evaluate the population structure of Oregon Vesper Sparrow. However, concerns are warranted based on the likely lack of gene flow among the many small and isolated populations, and the observed local population declines and extirpations with no apparent change in habitat.


Small and isolated populations have a greater need than larger populations to recruit new birds to ensure population viability, but this is problematic due to their distance from other populations. No data is available on Oregon Vesper Sparrow dispersal and recruitment between populations and sites, and this uncertainty limits the ability of habitat management or restoration to successfully create or expand populations. Vesper Sparrows are considered to respond quickly to new areas when habitat becomes suitable (Jones and Cornely 2002). However, this has not been observed for Oregon Vesper Sparrow (B. Altman unpubl. data), likely due to its small and declining population status, and the challenge of recruitment to and from isolated populations. 

Significant restoration of grassland and savannah habitats has occurred during the last 15-20 years within the range of Oregon Vesper Sparrow. However, there have been limited detections and no known population establishment into those restored sites. Vesper Sparrows have relatively high site fidelity (Jones and Cornely 2002), which also challenges their ability to expand into new areas or recolonize old areas where they have been locally extirpated. Colonization of these areas is likely dependent on the proximity of source populations with the potential to provide surplus birds if the distance is not too great (Holmes and Sherry 1988, Telleria and Santos 1999). However, this is problematic given the range-wide significant population declines and many local extirpations. At a couple restoration sites there has been an occasional male singing for a few days during late migration/early nesting with no documented success in pairing (e.g., a singing male three years in a row at Baskett Slough National Wildlife Refuge near Salem, Oregon, B. Altman unpubl. data).


 Other Threats
Predation is the primary cause of nest failure for ground-nesting birds including Vesper Sparrow (Rodenhouse and Best 1983, Best and Rodenhouse 1984, Patterson and Best 1996, Best et al. 1997). Nest predation has not been studied for Oregon Vesper Sparrow, but like most ground-nesting birds, it is likely subject to a wide variety of site-specific mammalian, reptilian, and avian predators (Altman 1999, Rogers 2000, COSEWIC 2006). Domestic cats (Felis catus) were suggested as the greatest predation threat on the former population at Nanaimo Airport on Vancouver Island, where they were frequently observed as a result of close proximity to human habitation (Beauchesne 2002a). 

There is no information on the response of Oregon Vesper Sparrow to the use of pesticides or other contaiminants/toxins. For Vesper Sparrow, it has been noted that they could be vulnerable to pesticide use, and declines in eastern populations have been attributed to pesticides (Robbins 1996).  However, data from several studies throughout its range show no difference in nesting success (Lokemoen and Beiser 1997), occurrence, (Weins and Rotenberry 1985), abundance (McEwen et al. 1972, Knapton and Mineau 1995), or densities (Vickery et al. 1999) from pesticide use.

There is no information on the response of Oregon Vesper Sparrow to fire. Fire potentially improves habitat by removing thatch that covers bare ground and inhibits fresh vegetation growth and development of insect populations. However, fires that remove the shrub component or result in a dense ground cover associated with invasions of exotic plants following the fire may negatively affect suitability of the habitat for nesting and foraging.

Farming practices are a major cause of Vesper Sparrow nest failure in agricultural areas (Rodenhouse and Best 1983, Frawley and Best 1991). For example, 39 of 41 nests failed in Iowa fields due to farming practices (Stallman and Best 1996). However, the limited breeding presence of Oregon Vesper Sparrow in agricultural cropland precludes farming practices as a significant threat. They do nest in some Christmas tree farms in the Willamette Valley (Altman 1999), and have been detected in Christmas tree farms in the Puget Lowlands (Rogers 2000). However, these populations are relatively small and use is limited temporally (i.e., years 2-5 of an 8 year rotation), and by habitat conditions (require weedy, less-managed sites). Further, Christmas tree farms receive limited human intervention during the breeding season, since most harvest and management occurs outside the breeding season.

Elsewhere in the range of Vesper Sparrow, agricultural cropland fields are highly used (Jones and Cornely 2002). Within these areas, the shift in modern farming practices with greater industrialization of agriculture has been a significant threat for Vesper Sparrow (Rising 1987). This includes more intensive tillage and greater use of chemicals (Rodenhouse and Best 1983, Best and Rodenhouse 1984, Adams et al. 1994, Patterson and Best 1996, Best et al. 1997), and earlier and more frequent harvests (Santer 1992, Smith 1996). Additionally, expansion of field size and “clean farming” practices that remove shrubby fencerows has eliminated important habitat structural features and reduced suitability of the habitat (Rodenhouse et al. 1993). 

Some researchers have suggested that Vesper Sparrows avoid areas with high human population concentrations (Bock et al. 1999), and intensive agricultural practices (e.g., hayfields: Campbell et al. 2001). Oregon Vesper Sparrow also appears to avoid areas of high human use and intensive agricultural practices (Altman 1999). However, their populations on military training lands at JBLM and pastureland throughout their range suggests low to moderate levels of human or livestock disturbance are tolerated. 

There is little information to suggest that collisions with structures during migration is a major threat. A total of 191 individual Vesper Sparrows (no Oregon Vesper Sparrows) are documented to have been killed at communication towers (Shire et al. 2000).

There is no documented or predicted threat to Oregon Vesper Sparrow from overutilization of the species for commercial, recreational, scientific, or educational purposes.

B. Conservation Status
Oregon Vesper Sparrow is one of the most imperiled birds in the Pacific Northwest. Historically, it was a relatively common breeding bird throughout the grassland and savannah habitats within its range from southwestern British Columbia, western Washington and Oregon, and northwestern California (Altman 2011). Currently, it has experienced breeding range contractions and likely extirpations from British Columbia (Beauchesne, S., 2015, pers. comm.) and California (B. Altman unpubl. data), wintering range contractions in Baja (Patten et al. 2003) and southern California (Erickson 2008), and many local breeding population extirpations (Tables 7 and 8). Breeding Bird Survey data indicate a range-wide statistically significant declining population trend of 5.01%/year (Sauer et al. 2014). The 2010 estimated range-wide population size was <3,000 birds (Altman 2011). A more recent range-wide inventory in 2013 (Altman 2015), in conjunction with additional surveys and extensive anecdotal information, suggests that the population is similar to the original estimate (i.e., 2,025-2,900 birds) (Figure 5).

Challenges and Opportunities of Land Ownership
Approximately 80% of the range-wide estimated population of Oregon Vesper Sparrow occurs on private lands. This is due to the predominance of private ownership in the Willamette Valley and Umpqua Valley, where approximately 80% of the population occurs. Additionally, the relatively small population along the southern Oregon coast is exclusively on private lands. 

Since most of the Oregon Vesper Sparrow population occurs on private pastureland, this indicates the conservation potential for adaptability to some types of working lands. However, the success and sustainability of private land populations is dependent on the maintenance of specific habitat conditions, and management is at the discretion of the landowner, thus subject to changes for economic or other reasons. Further, there is an inherent greater risk of nest failure on working lands from varying levels of human disturbances associated with operations and maintenance. The degree of these types of impacts can make the difference between a sustainable local population and one that is declining or ultimately extirpated.  

Conversely, Oregon Vesper Sparrow populations in the Puget Lowlands are almost entirely on public lands and almost exclusively at one site, JBLM (>95% of the Puget Lowlands population). The only other location where most of the population is on public lands is islands in the Columbia River, most of which are State-owned lands. Further, in the Willamette Valley there are no known populations on State lands or the four USFWS wildlife refuges (B. Altman unpubl. data). The latter historically had breeding populations and often function as core conservation sites for many other imperiled grassland and savannah species. In the Klamath Mountains, the population is dispersed among private and public lands (i.e., Jackson County and BLM).

The ability of federal land managers to directly or indirectly provide for the conservation of Oregon Vesper Sparrow is almost exclusively limited to populations in the Puget Lowlands and to a lesser extent the Klamath Mountains ecoregions, where the primary agencies are the Department of Defense in the Puget Lowlands, and the BLM in the Klamath Mountains. With nearly all the BLM populations in the Rogue Basin, there is noteworthy responsibility and opportunity for the BLM to influence conservation outcomes for that population, in conjunction with private landowners and Jackson County. There also are a few birds on BLM lands in the Umpqua Valley (e.g., North Bank Habitat Management Area), and occasional sightings on BLM lands in the Willamette Valley. There are no known populations of Oregon Vesper Sparrow on lands managed by the USFS. 

Regulatory Mechanisms
Oregon Vesper Sparrow is protected by the U.S. Federal Migratory Bird Treaty Act, 1994, which makes it illegal to take, possess, import, export, transport, sell, purchase, barter, or offer for sale, purchase, or barter any migratory birds or the parts, nests, or eggs of such birds. It is also protected under the British Columbia Wildlife Act, which prohibits shooting, trapping, poisoning or any other measure of killing of wildlife, or the disturbance or destruction of eggs or active nests.

C. Known Management Approaches
The only known management approach specifically for Oregon Vesper Sparrow has been at the Nanaimo Airport on Vancouver Island in British Columbia. There have been numerous recent habitat management and restoration efforts directed towards grassland and savannah habitat and other species associated with those habitats (e.g., Endangered or Threatened butterflies and plants). These have the potential to provide habitat for Oregon Vesper Sparrow if there is overlap or integration of desired habitat conditions (as described in Recommended Actions below), control of timing of activities, and perhaps most importantly presence of a local population or proximity to a source population.

Nanaimo Airport, Vancouver Island, British Columbia
The last known breeding site for Oregon Vesper Sparrow in British Columbia was at the Nanaimo Airport on southeastern Vancouver Island (COSEWIC 2006, Beauschesne, S., 2015, pers. comm.). This independent airport is owned and managed by the Nanaimo Airport Commission. The primary consideration for vegetation management at the site is compliance with Federal Aviation Authority regulations (Beauchesne 2002). Although grassland conservation is not a primary goal of this commercial enterprise, runway maintenance has apparently been compatible with Vesper Sparrow breeding habitat requirements to support the species (Beauchesne 2002a). Further, topsoil removal for runway development mimicked a natural erosion event, leaving behind a gravel base that has limited plant growth (Beauchesne 2002a). The restricted access to the site also affords breeding birds some level of protection from disturbance.

The Vertebrates Recovery Implementation Group of the Garry Oak Ecosystems Recovery Team adopted a formal Stewardship Agreement with the Nanaimo Airport to incorporate management for Oregon Vesper Sparrow with the goal of maintaining current population levels (Beauchesne 2002b). The agreement was signed in 2003, and included issues such as the timing of mowing, timing and location of pesticide applications, control of invasive species (including feral cats), and other vegetation management issues (Beauchesne 2002b). The agreement also supported research to better document habitat use, and an annual inventory of the breeding population.

The Stewardship Agreement also included a clause recognizing that the airport may develop the area occupied by Vesper Sparrows, should an opportunity arise to generate economic activity (Beauchesne 2002b). The reason for this is the Airport Commission’s Vision Statement which indicates a commitment to both “aggressively pursue development opportunities, and exercise responsible environmental stewardship” (Nanaimo Airport Commission 2001). The airport has a mandate to “generate and participate in economic development projects intended to expand air transportation facilities and to generate economic activity in all areas compatible with air transportation” (Nanaimo Airport Commission 2005).

Initial habitat management occurred prior to the 2003 breeding season (Chatwin 2004). This included Scotch broom control in the vicinity of three of the six Oregon Vesper Sparrow territories found in 2002. Approximately 20% of the broom was removed in the vicinity of one territory by hand-cutting, and the airport mowed broom with a mechanical mower in the vicinity of the two other territories. During the 2003 breeding season, in two of the three habitat-modified breeding territories, the territory boundaries appeared to be unchanged, and breeding was likely successful. The third territory had shifted slightly away from the mown broom, and breeding was successful. Although the sample size of three territories was too small to draw definitive conclusions, it appeared that broom control at the level implemented had minimal effect on the nesting birds.

The Nanaimo Area Land Trust also initiated a stewardship program with some local landowners adjacent to the airport (Environment Canada 2014). This included a landowner contact program focused primarily on identification of additional suitable or restorable habitat within 12 miles (20 kilometers) of the airport, and public information events and media interviews to increase awareness and identification and to promote stewardship. Although several potential suitable or restorable sites were identified, the failure to locate additional populations, and the decline of the airport population precluded expansion of the program.

Joint Base Lewis-McChord
The military training mandate at JBLM results in maintenance of the open habitat required by Oregon Vesper Sparrow (Lynch, J., 2015, pers. comm.). Further, wildfires in the large prairies of the Artillery Impact Range ignited by spent artillery, maintain prairie conditions and thwart natural succession which would result in non-suitable habitat. The suitability of the habitat for Oregon Vesper Sparrow is dependent on the timing, degree, and frequency of the fires. Most birds occur around the edges of the Artillery Impact Range, where fires are less frequent and intense than the center of the range, where the landscape is more devoid of vegetation (Slater, G., 2016, pers. comm.).

Population Objectives
Population objectives for Oregon Vesper Sparrow have been presented in three documents; as criteria for recovery in the Canadian Recovery Strategy (Environment Canada 2014), and as proactive targets for stimulating conservation action in the Oregon-Washington Partners in Flight (PIF) Bird Conservation Plan (Altman 2000), and a revised version for PIF and the Pacific Birds Habitat Joint Venture (PBHJV) (Altman 2017).  

In the 2014 Canadian Recovery Strategy, the objective is to establish and maintain a breeding population of at least 30 breeding pairs distributed across a minimum of at least three sites (including the current site, plus two additional sites) within its historical breeding range in Canada (Environment Canada 2014). The rationale for this objective is that Oregon Vesper Sparrow was likely never abundant in Canada, consequently, achieving a “minimum viable population” was not a reasonable objective. However, it was historically more abundant and widespread than it is currently, so an increase in the current population and distribution was considered appropriate in order to increase the probability of persistence from a metapopulation perspective. 

In the 2000 Oregon-Washington PIF Bird Conservation Plan, the objective was to Maintain or target for establishment >10 breeding populations (i.e., >10 pairs) in grassland habitats in each subprovince (i.e., ecoregion) in the next 10 years (by 2010) (Altman 2000). The rationale for several populations was to maintain some genetic diversity, and reduce the potential impact of stochastic loss of any one site.

In a more recent Oregon-Washington PIF and PBHJV document establishing population and habitat objectives for landbirds (Altman 2017), the 10-year population objectives by ecoregions are:
Puget Lowlands: Increase the current estimated population of 175 birds by ≥77% to ≥309 birds.
Willamette Valley: Increase the current estimated population of 550 birds by ≥61% to ≥887 birds.
Klamath Mountains: Increase the current estimated population of 125 birds by 89% to 236 birds.

The rationale for these objectives was to increase the species likelihood of persistence in the short-term (10 years) by putting it on a trajectory of “more secure than imperiled status” and in the longer-term (50 years) to reach a status of “apparently secure.” The latter was 6,000 individuals at the scale of ecoregion based on meta-analyses of over 300 Population Viability Analyses of other species (Reed et al. 2003, Trail et al. 2007). However, with historic range limitations and smaller populations in the Puget Lowlands and Klamath Mountains, 3,000 individuals was the long-term objective for those ecoregions.

Critical Habitat
Critical habitat for Oregon Vesper Sparrow has been addressed only in British Columbia, where it is listed as an Endangered species (COSEWIC 2006). In the Canadian Recovery Strategy, the only designated critical habitat is at the Nanaimo Airport, Vancouver Island (Environment Canada 2014). At this site, critical habitat is considered to be any areas that possess the biophysical attributes of suitable habitat, which is mostly at the southern end of the airport.

The Canadian Recovery Strategy indicates that critical habitat for Oregon Vesper Sparrow has only been partially identified, because the population and distribution objectives require that populations be established at a minimum of three sites (Environment Canada 2014). At the time of the preparation of the recovery strategy, the only known site for Oregon Vesper Sparrow over the previous 20 years was the Nanaimo Airport. Additional critical habitat may be identified over time if warranted by identification of new sites with populations.

D. Management Considerations
Recommended Actions Other Documents
There are a variety of documents that have provided management recommendations for conservation of Oregon Vesper Sparrow and its habitat conditions at several different scales.

The Canadian Recovery Strategy for Oregon Vesper Sparrow provides a range of recommended conservation actions including the following (Environment Canada 2014):
● Manage and protect the habitat at the existing occupied site to support the current population and facilitate an increase in the existing population at the same site by 2–3 pairs (Urgent Priority)
▪ Renegotiate stewardship agreement with Nanaimo Airport, with the intent of protecting critical habitat. 
▪ Continue monitoring of extant breeding population.
▪ Experimentally evaluate the effect of invasive exotic plant species management on habitat selection and productivity using currently unoccupied areas of the site and, where appropriate, in currently occupied areas. 
▪ Evaluate the impacts of predation, and implement mitigation measures if necessary.

● Secure, restore, preserve, or manage two additional sites of the most suitable candidates identified by 2015 (Necessary Priority)
▪ Assess habitat restoration requirements.
▪ If feasible, restore any currently unsuitable potential breeding habitat such that it could be subsequently identified as critical habitat.
▪ Through expansion of the existing landowner contact program, recruit landowners and volunteers to participate in restoring landscape connectivity.
▪ Develop and implement regional and site-specific management plans, preferably in the context of formal stewardship agreements.
▪ Implement periodic regional inventory work, as appropriate.

In addition to the habitat management recommendations, the Canadian Recovery Strategy provided three other conservation recommendations: 
● Complete an assessment of candidate sites with appropriate structural characteristics for suitability.
● Analyze the feasibility of active relocation to suitable unoccupied habitat.
● Collaborate with international partners.

Elsewhere in British Columbia, a Stewardship Account for Oregon Vesper Sparrow provided the following recommendations for management and stewardship of habitat (Beauschesne 2002):
● Hay making and other mechanical operations should be restricted in areas used by Vesper Sparrows. Ideally all preparatory field applications (e.g., tilling) should be completed by the end of April and crop removal should not begin until the end of July, to allow for the possibility of a second brood being reared. Reduced mechanical operations during the breeding season would also benefit other grassland species (e.g., Savannah Sparrows).
● Pesticide and herbicide use should be limited or avoided during the breeding season in areas used by Vesper Sparrows. Herbicide applications should be conducted on a spot-by-spot basis and all chemicals used should be rapidly degrading, low toxicity products that are applied at the lowest rates possible.
● Scotch broom and other invasive shrubs should be controlled to prevent encroachment into open areas. Removal may be accomplished through manual or mechanical cutting and/or pulling or controlled burning. Treatment should be undertaken in the late fall or winter to prevent disturbance to breeding birds. Where Sparrows occur and invasive species provide the only available escape cover, removal should be done in patches creating a mosaic, with some plants left to maintain habitat structure. Ideally some of the removed, introduced plant would be replaced with native species that are less aggressive in colonizing open areas.
● On public land with suitable habitat, signs should be posted encouraging people not to disturb nesting birds. In particular, people and pets should be excluded from breeding sites during the breeding season.
● Landowners of should be encouraged to maintain fencerows with a mix of herbaceous and shrubby vegetation between fields in agricultural areas.
● A feral cat control program should be adopted in areas with suitable habitat possibly in conjunction with animal welfare agencies.

The Washington State Wildlife Action Plan (WDFW 2005) provided the following recommendations for Oregon Vesper Sparrow conservation: 
● Use land acquisitions, conservation easements and landowner agreements to protect habitat. 
● Restore and manage degraded habitat at prairies; use prescribed fire where possible; coordinate with airport vegetation management.
● Work with JBLM to develop management plan for known breeding habitat.
● Assess impacts of predation by cats, and assess need for, and approach to, effectively address this risk factor.

The Oregon State Wildlife Action Plan (ODFW 2005) provided the following recommendations for Oregon Vesper Sparrow conservation: 
● Maintain or restore grassland habitat.
● Increase plant diversity for greater insect diversity.
● Control key invasive plants.
● Minimize disturbance during breeding season (4/15-7/15) at known nesting areas.

On the wintering grounds in California, the following recommendations were established for Oregon Vesper Sparrow conservation (Erickson 2008):
● Preserve grassland areas known to support high numbers of Vesper Sparrows, using purchase, easements, and incentives as necessary or possible.
● Conduct a review of existing museum material—augmented by new material if necessary—to better define the winter range of the subspecies.
● Compare occupied and unoccupied sites to better understand what habitat characteristics (including patch size) are most important for this subspecies, and implement management plans accordingly where prudent.

Recommended Actions This Document
The population status of Oregon Vesper Sparrow warrants a sense of urgency for any and all appropriate management and conservation actions. However, the lack of knowledge of the cause(s) of the population status, at various scales, precludes definitive management actions that will address specific conditions that cause the species to be at risk. In lieu of that knowledge, the following recommendations are provided to guide where actions should be prioritized, and the desired habitat conditions independent of the knowledge of site-specific potential limiting factors. 

● Protect existing occupied sites where known or projected activities likely threaten the persistence of the population. Protection of existing populations is an essential ongoing need considering the population status and predominance of the range-wide population in small populations and on private lands (i.e., approximately 80%). This includes managing potential disturbance (e.g., noise, presence of people, dogs, cats) as well as habitat management for encroachment of trees/shrubs in grasslands and savannahs.

● Stabilize and expand existing small populations where appropriate either through habitat-based and/or population-based methods. Securing the status of small populations is important to ensure the genetic predispositions of some birds in the range-wide population to return to that site, thus maintaining a presence until habitat restoration or management can provide opportunities to expand that population. 

● Prioritize habitat stewardship (i.e., management or restoration) within existing sites where appropriate and/or in adjacent or nearby potential suitable habitat. This is essential to maximize the potential for dispersal from existing sites and recruitment into the new sites, and to create/enhance metapopulations. It is unlikely that a substantial amount of additional suitable habitat will be created in the future, given the dominance of private land ownership and development and land conversion pressures throughout most its range, especially in the Willamette and Umpqua Valleys where most of the population occurs. Therefore stewardship of existing habitat is essential. However, at this point in time it is uncertain the degree to which habitat creation and management alone can provide positive conservation outcomes (i.e., other factors may be the issue depending on the site), so this will need to be monitored and combined with research.

● Target the following desired habitat conditions when maintaining or conducting habitat management or restoration. An earlier version of these was described in the PIF Bird Conservation Plan for the Lowlands and Valleys of Western Oregon and Washington (Altman 2000). Extensive work from 2013-2016 resulted in the following updated habitat prescriptions:

Where ecologically appropriate (i.e., open landscapes) in upland grassland, savannah, or appropriate agricultural types (i.e., light to moderately grazed pasture, fallow fields, young Christmas tree farms) in patches >20 acres (8 hectares), provide the following conditions:
▪ <10% tree cover and scattered and patchy in distribution (i.e., not contiguous as in fence rows, field buffers, etc.)
▪ <15% shrub cover and scattered and patchy in distribution (i.e., not contiguous as in fence rows, field buffers, etc.)
▪ 5-15% bare/sparsely vegetated ground cover and scattered or patchy in distribution (i.e., not in one or a few large spots)
▪ >15% forb cover
▪ herbaceous cover that is structurally and compositionally diverse with mean graminoid height in mid to late-May of 6-20 inches (15-50 centimeters) including >40% <1 foot (30 centimeters) tall, <40% 1-2 feet (30-61 centimeters) tall, <20% >2 feet (61 centimeters) tall

Recommended Actions Specific to Bureau of Land Management Lands
Breeding Oregon Vesper Sparrow populations on BLM lands occur primarily in the montane meadows of the Rogue Basin east of Ashland, to a lesser extent on BLM lands in the Umpqua Valley (e.g., North Bank Habitat Management Area), and occasionally on BLM lands in the southern Willamette Valley. The aforementioned recommendations on habitat stewardship and management are applicable to all these sites, with the following priorities primarily for the population in the montane meadows of the Rogue Basin:
▪ Manage to ensure there is no encroachment of woody vegetation into the meadows, and where encroachment has occurred remove woody vegetation to expand potential habitat area.
▪ On lands leased for livestock grazing, manage to ensure that livestock grazing levels do not exceed habitat suitability conditions as described above.
▪ On ungrazed lands, conduct habitat restoration where appropriate to maintain habitat suitability conditions as described above.
▪ On ungrazed lands, avoid or minimize land use activities (e.g., recreation, habitat management) during the breeding season (April 15-July 15) to minimize direct impacts on nesting birds.
▪ Seek opportunities to work with private landowners on lands adjacent to or in close proximity to BLM lands to provide desired habitat conditions.

V. Research, Inventory and Monitoring Opportunities
Research
There is a need for research on many aspects of the life history of Oregon Vesper Sparrow on both their breeding and wintering grounds. The highest priority research need is to understand the role of demographic parameters on population status. Two other important research needs include genetic evaluation of the boundaries of subspeciation, and determination of factors influencing populations on the wintering grounds. 

Demography
Lack of knowledge of the cause(s) of local and range-wide population declines and extirpations precludes identification and implementation of appropriate conservation actions. The most likely avenue of inquiry is to address the primary demographic parameters of survivorship, productivity, dispersal, and recruitment. This is based on 1) observations of many areas of unoccupied habitat, especially at sites where there already is a population, 2) examples of many local extirpations of populations where habitat changes were not apparent, 3) areas with significant habitat restoration but no establishment of populations, and 4) a preponderance of small and isolated populations that are inherently subjected to potential demographic issues (Shaffer 1981).

Recommended actions include:
● Capture and marking of birds at multiple sites within primary metapopulations in each ecoregion to evaluate survivorship and dispersal/recruitment among sites as potential limiting factors.
● Nesting studies at multiple sites within primary metapopulations in each ecoregion to evaluate nest success and productivity as potential limiting factors. 

Genetics
There has been no genetic analyses of the subspeciation of Oregon Vesper Sparrow. Additionally, there is a need to confirm the spatial boundaries of subspeciation, especially the population in the Rogue Basin of the Klamath Mountains ecoregion. Unlike all other populations of Oregon Vesper Sparrow that occur in lowland valleys and foothills, this population occurs in higher elevation montane meadows where there is an absence of populations in the Rogue Valley and foothills. Further, there is less spatial separation of this population from populations of Great Basin Vesper Sparrow than there is from the nearest population of Oregon Vesper Sparrow in the Umpqua Valley.

Recommended actions include:
● Genetic sampling throughout the range to determine the appropriateness and the spatial boundaries of subspeciation.

Winter Ecology
The complete absence of knowledge of the ecology of Oregon Vesper Sparrow on the wintering grounds precludes the potential need for identification and implementation of appropriate conservation actions. Further, overlap in winter range with Great Basin Vesper Sparrow potentially confounds conservation direction if there is separation in ecological niches.

Recommended actions include:
● Capture, identification, and marking of birds at a series of occupied sites in a variety of habitat types throughout the southern half of California to determine wintering spatial abundance and composition ratios of the overlap of Great Basin and Oregon Vesper Sparrows.
● Habitat assessment at occupied sites to determine conditions correlated with occupancy.
● Threats assessment at occupied sites, especially high density sites, to prioritize conservation actions.  

Monitoring
There is an essential need for population monitoring to determine the status of local and range-wide populations as a barometer for tracking population status and the response to habitat restoration and management.

Annual Monitoring 
With approximately 80% of the range-wide population on private lands, monitoring to track the status of populations is problematic. On public lands, there are many examples of populations not bound by potential area of habitat where there is room for expansion. The primary examples of this are on San Juan Island, WA at Friday Harbor quarry and American Camp, and several sites in the south Puget Lowlands, WA, such as Mima Mounds, West Rocky Prairie, Weir Prairies, and Tenalquot Prairie.
● Annual off-road population censuses at accessible locations to determine status and the potential need for emergency actions associated with declining small populations.
● Roadside point count monitoring at established stations and new stations for two consecutive years every 3-5 years to track occurrence, abundance, and trends.

Effectiveness Monitoring
There is a need to determine if Oregon Vesper Sparrow is responding to generic or ESA-listed species grassland and savannah habitat restoration and management, especially where the actions are also targeting desired conditions for Oregon Vesper Sparrow.
● Annual surveys where habitat restoration and management has created suitable habitat to determine occupancy and abundance of populations.

Inventory
The range-wide 2013 inventory (Altman 2015) needs to be supplemented to fill gaps with emphasis on the following areas:
● Nanaimo Airport, Vancouver Island, BC. Surveys were not conducted in 2015-2016 after the population dropped to a single male. There is a need to confirm if this population at the northern extent of their range has been extirpated. This will require an off-road area search.
● Crescent City dunes, CA. A survey in June, 2016 covered approximately 75% of the area with no detections.  There is a need to confirm if this population at the southern extent of the range has been extirpated. This will require an off-road area search.
● Montane meadows in the Rogue Basin, OR. Some of the sites are in BLM ownership, but many are private and will require permission to access. This will require off-road area searches.
● Private ranchlands in the Umpqua Valley, southern Willamette Valley, and the population along the southern Oregon Coast. This will require off-road area searches.
● Chehalis Valley, WA.  This area, although limited in potential, was not covered in the 2013 range-wide inventory. This will require roadside surveys. 

Wintering Grounds
There has been no research, monitoring, or inventory work on the wintering grounds. Erickson (2008) provided the following recommendations:
● Conduct reconnaissance surveys to identify the most important wintering sites.
● Once important wintering sites have been identified, those areas should be surveyed annually for at least three years and then as often as possible in subsequent years.
● It will be necessary to develop standardized winter-season grassland bird surveys that combine large-scale general counts (e.g., line transects, areas searches) with methods that can aid in identification to the subspecies level (e.g., trap lines and banding) at a subset of sites. The latter may provide data that can be used to “correct” general surveys.
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APPENDIX A
Definition of Terms Used
Barrier
Anything that holds apart, separates, hinders movement, or could prevent the mixing of individuals of the same species. A consideration of time should be taken into account in the context of the barriers potential effects to genetic drift or isolation. (see also connectivity)

Buffer
An area, which is managed to conserve a site, can be undisturbed or managed. The buffer is meant to maintain and/or improve the habitat conditions of the site and provide life requisites for the species.


Connectivity
The linkage of similar but separated suitable habitat patches, by corridors or “stepping stones” of like habitat that permits interaction between individuals or populations over time. Connectivity must consider time in the context of its potential effects to genetic drift or isolation. (See also “barrier”).

Disjunct Populations
Populations separated from each other geographically either naturally by non-suitable habitat or by expansion of the human footprint that results in loss and fragmentation of suitable habitat.

Ecoregion
Areas defined by similar characteristics of geographical patterns of climate, soil types, vegetation, physiography, hydrology, species, and landforms.

Fragmentation
The loss, division, or isolation of patches of similar habitats at a scale relevant for the species being addressed.

Genetic Variability
The degree of naturally occurring genetic differences among individuals in a population that permits flexibility and survival in the face of changing circumstances.

Habitat Disturbance
Natural or human caused disturbances that likely may have impacts on the species habitat, its life cycle, microclimate, or life support requirements.

Limiting Factors
Environmental variables (biotic or abiotic) that prevent a population from sustaining or expanding itself.

Management Considerations
Potential management activities designed to achieve the conservation of a species at a site. Management considerations are not mandatory.

Monitoring
The collection of information used to determine if management actions are meeting objectives of standards and guidelines and if they comply with laws and management policy. Monitoring is used to determine if standards and guidelines are being followed (implementation monitoring), if they are achieving the desired results (effectiveness monitoring), and if underlying assumptions are sound (validation monitoring). Monitoring usually collects information on a sampling basis, provides standardized data, and occurs at multiple levels and scales.

Peripheral Populations
Sites which define the outer edges of the species established range. Sites on the periphery of the range may have genetic differences from the rest of the species range that may provide additional genetic diversity for the species.


Persistence
The likelihood that a species will continue to exist, or occur, within a geographic area of interest over a defined period of time. Includes the concept that the species is a functioning member of the ecological community of the area.

Range
The limits of the geographic distribution of a species.

Site (Occupied)
The location where an individual or population of the target species (taxonomic entity) was located, observed, or presumed to exist and represents individual detections, reproductive sites, or local populations. Specific definitions and dimensions may differ depending on the species in question and may be the area (polygon) described by connecting nearby or functionally contiguous detections in the same geographic location. This term also refers to those located in the future. (USDA, USDI 1994) Other terms such as known site, species location, and element occurrence are included in this definition.

Subspecies
A taxonomic subdivision of a species consisting of an interbreeding, usually geographically isolated population of organisms.

Suitable Habitat
Abiotic and biotic environmental conditions within which an organism is known to carry out all life history aspects.

Territory
An area occupied by a single animal or mated pair that is defended against intruders, especially those of the same species.

Viability
	Ability of a wildlife or plant population to maintain sufficient size to persist over time in spite of normal fluctuation in numbers; usually expressed as a probability of maintaining a specified population for a specified period. (USDA, USDI 1994)

Viable Populations
A wildlife or plant population that contains an adequate number of reproductive individuals appropriately distributed on the planning area to ensure the long-term existence of the species. For invertebrate, non-vascular plant and fungi species “appropriately distributed” may include; the species is well-distributed, the species is distributed with gaps or the species is restricted to refugia. Refer to page 123 in Chapter 3 and 4 of the FSEIS for the Northwest Forest Plan for further clarification.

Vital Rates
Vital rates (e.g., productivity, survivorship, recruitment) are primary demographic parameters that are proximate causes of the secondary parameters of abundance and distribution.




[bookmark: _GoBack]Well-distributed
[bookmark: page23]Distribution of the species is sufficient to permit normal biological function and species interactions. This distribution considers life history characteristics of the species and the habitats for which it is specifically adapted.
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