MANAGEMENT RECOMMENDATIONS FOR WASHINGTON’S
PRIORITY SPECIES— VOLUME V: MAMMALS (Interim)

Washington
Department of

FISH and

@ WILDLIFE




IMPORTANT NOTE REGARDING PHSVOLUME V

Management Recommendations for Washington's Priority Species, Volume V: Mammals

This volume currently is in preparation. Until the entire volume is completed, several completed
priority species accounts have been published and are available in this document. Additional
species accounts will be added as they are finalized.

Front cover illustration by Darrell Pruett



Management Recommendations for
Washington’s Priority Species

Volume V: Mammals

Interim

Washington Department of Fish and Wildlife
600 Capitol Way N
Olympia, WA 98501-1091






TABLE OF CONTENTS

INEFOAUCTION. . ... e e et i
SPECIES FAUS DEfNITIONS. ... .ot e il
Species Management Recommendations
Columbian White-tailed Deer...........ccceviiiiiiiiiiiiiiiii e |
Merriam's SHIEW.....cccceviniiiii e 1O
Pallid Bat....c..oo e 14
Townsend's Big-eared Bat........cccc.oooiiiiiiii i 24
Western GraySquirrel..........o.ovoiiiiiiii e e 3

APPENAICES. ... oottt ettt ettt et et e st e s tesseeseeseentensensesesseeseeseeseeseensensansensensenseas 59

Volume V: Mammals. Washington Department of Fish and Wildlife



INTRODUCTION

Fish and wildlife are public resources. Although the Washington Department of Fish and Wildlife (WDFW) is
charged with protecting and perpetuating fish and wildlife species, the agency has very limited authority over the
habitat on which animals depend. Instead, protection of Washington’s fish and wildlife resources is currently
achieved through voluntary actions of landowners and through the State Environmental Policy Act (SEPA), Growth
Management Act (GMA), Forest Practices Act (FPA), Shoreline Management Act (SMA), and similar planning
processes that primarily involve city and county governments. Landowners, agencies, governments, and members
of the public have a shared responsibility to protect and maintain fish and wildlife resources for present and future
generations; the information contained in this document is intended to assist all entities in this endeavor.

The Washington Department of Fish and Wildlife has identified those fish and wildlife resources that are a priority
for management and conservation. Priority habitats are those habitat types with unique or significant value to many
fish or wildlife species. Priority species are those fish and wildlife species requiring special efforts to ensure their
perpetuation because of their low numbers, sensitivity to habitat alteration, tendency to form vulnerable
aggregations, or because they are of commercial, recreational, or tribal importance. Descriptions of those habitats
and species designated as priority are published in the Priority Habitats and Species (PHS) List.

PHS Management Recommendations

The department has developed management recommendations for Washington’s priority habitats and species to
provide planners, elected officials, landowners, and citizens with comprehensive information on important fish,
wildlife, and habitat resources. These management recommendations are designed to assist in making land use
decisions that incorporate the needs of fish and wildlife. Considering the needs of fish and wildlife can help prevent
species from becoming extinct or increasingly threatened and may contribute to the recovery of species already
imperiled.

Agency biologists develop management recommendations for Washington’s priority habitats and species through a
comprehensive review and synthesis of the best scientific information available. Sources include professional
journals and publications, symposia, reference books, and personal communications with professionals on specific
habitats or species. Management recommendations are reviewed within the Department and by other resource
professionals and potential users of the information. The recommendations may be revised if scientists learn more
regarding a priority habitat or priority species.

Because PHS management recommendations address fish and wildlife resources statewide, they are generalized.
Management recommendations are not intended as site-specific prescriptions but as guidelines for planning.
Because natural systems are inherently complex and because human activities have added to that complexity,
management recommendations may have to be modified for on-the-ground implementation. Modifications to
management recommendations should strive to retain or restore characteristics needed by fish and wildlife.
Consultation with fish and wildlife professionals is recommended when modifications are being considered.

The locations of priority habitats and species are mapped statewide. The maps represent WDFW’s best knowledge
of Washington State’s fish and wildlife resources based on research and field surveys conducted over the past 20
years. Management recommendations should be addressed whenever priority habitats and species occur in a
particular area whether or not the WDFW maps show that occurrence. These maps can be used for initial
assessment of fish and wildlife resources in an area, but they should also be supplemented with a field survey or
local knowledge to determine the presence of priority habitats or priority species. The PHS data show

WDFW’s knowledge of important fish and wildlife resources but cannot show the absence of these resources.

Volume V: Mammals. 1 Washington Department of Fish and Wildlife



In summary, management recommendations for Washington’s priority habitats and species...

Are Arenot:
Guidelines Regulations
Generalized Site specific
Updated with new information Static
Based on fish and wildlife needs Based on other land use objectives
To be used for all occurrences To be used only for mapped occurrences
Goals

Management recommendations for Washington’s priority habitats and species are guidelines
based on the best available scientific information and are designed to meet the following goals:

Maintain or enhance the structural attributes and ecological functions of habitat needed to support healthy
populations of fish and wildlife.

Maintain or enhance populations of priority species within their present and/or historical range in order to
prevent future declines.

Restore species that have experienced significant declines.

Format

Management recommendations for each priority species are written in six primary sections:

General Range and Washington Distribution—  Summarizes information on the geographic extent of the
species in Washington and throughout its range.

Rationale — Outlines the basis for designating the species as

priority.
Habitat Requirements — Delineates the species’ known habitat associations.
Limiting Factors — Specifies factors that may limit the species’ distribution and

abundance in Washington.

Management Recommendations — Provides management guidelines based on a synthesis of the
best available scientific information.

Key Points — Summarizes the most important elements of the species’
biology and associated management recommendations.
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Management recommendations for Washington’s priority habitats and species are intended to be used in conjunction
with mapped and digital data which display important fish, wildlife, and habitat occurrences statewide. Data can be
obtained by calling the PHS Data Request Line at (360) 902-2543. For more information visit the PHS Website at
http://wdfw.wa.gov/conservation/phs/. Questions and requests for additional PHS information may be directed to:

Priority Habitats and Species
WDFW Habitat Program
600 Capitol Way N
Olympia, WA 98501-1091

SPECIES STATUS DEFINITIONS
State Listed and Candidate Species

Sate Endangered - Any wildlife species native to the state of Washington that is seriously threatened with
extinction throughout all or a significant portion of its range within the state. Endangered species are legally
designated in WAC 232-12-014.

Sate Threatened - Any wildlife species native to the state of Washington that is likely to become endangered within
the foreseeable future throughout a significant portion of its range within the state, without cooperative management
or the removal of threats. Threatened species are legally designated in WAC 232-12-011.

Sate Sensitive- Any wildlife species native to the state of Washington that is vulnerable or declining and is likely to
become endangered or threatened in a significant portion of its range within the state, without cooperative
management or the removal of threats. Sensitive species are legally designated in WAC 232-12-011.

Sate Candidate - Wildlife species that are under review by the Department for possible listing as endangered,
threatened or sensitive. A species will be considered for State Candidate designation if sufficient evidence suggests
that its status may meet criteria defined for endangered, threatened or sensitive in WAC 232-12-297. Currently listed
State Threatened or State Sensitive species may also be designated as State Candidate species if evidence suggests
that their status may meet criteria for a higher listing of State Endangered or State Threatened. State Candidate
species will be managed by the Department, as needed, to ensure the long-term survival of populations in
Washington.
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Columbian White-tailed Deer

Odocoileus virginianus leucurus

Last updated: 2004

Written by Jennifer Brookshier

GENERAL RANGE AND
WASHINGTON DISTRIBUTION

The Columbian white-tailed deer
(Odocoileus virginianus leucurus) is the
westernmost subspecies of white-tailed deer
and the only white-tailed deer found west of
the Cascades (Baker 1984). One other
subspecies of white-tailed deer occurs in
Washington, the northwestern white-tailed
deer (O. v. ochrourus). The range of this
subspecies lies about 300 km (186 mi) east
of the current range of the Columbian white-
tailed deer (Smith 1985, Smith 1991).
Historically, Columbian white-tailed deer Figure 1. Current (dark) and pre-settlement (light) range
were distributed throughout the lowlands of of the Columbian white-tailed deer, Odocoileus
southwestern Washington (see Figure 1) and | virginianus leucurus, in Washington. Map derived from
western Oregon (Smith 1985). Lewis and Washington Department of Fish and Wildlife Heritage
Clark observed white-tailed deer in 1806 and Priority Habitats and Species databases, GAP
along the Columbia River from The Dalles Analysis of Washington, and Smith (1985).

to Astoria, Oregon (Thwaites 1905). In
1829 David Douglas encountered white-tailed deer in the bottoms of the Cowlitz River in Washington, and
the Willamette and Umpqua Rivers in Oregon (Douglas 1914). By the early 1900s, Columbian white-tailed
deer had been extirpated throughout much of their historic range (Jewett 1914, Bailey 1936).

Currently, there are two geographically isolated and distinct populations of Columbian white-tailed deer,
one along the lower Columbia River in Washington and Oregon (see Figure 1) and the other in Douglas
County, Oregon (Brown 2003, Smith et al. 2003). The Columbian White-tailed Deer National Wildlife
Refuge (now the Julia Butler Hansen Refuge for the Columbian White-tailed Deer) was created in 1972 to
protect 2105 ha (5200 ac) of Columbia River shoreline and island habitat near Cathlamet, Washington,
where a large number of Columbian white-tailed deer remained (Gavin 1979). The lower Columbia River
population is divided into four main subpopulations, separated from each other by major channels of the
Columbia River (USFWS 1983). These main subpopulations consist of the refuge’s mainland and Puget
Island in Washington and Tenasillahe Island and the lowlands near Westport in Oregon (Figure 2). Based
on surveys in 2002, Washington has an estimated 250 Columbian white-tailed deer, about half of the lower
Columbia River population (USFWS, unpublished data). Recent reintroductions of Columbian white-tailed
deer have expanded the deer’s range up the Columbia River to islands near Longview, Washington, and it
is likely that additional subpopulations will become established as a result of these efforts (Brookshier et al.
2000).
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Figure 2. Lower Columbia River bottomlands with elevation at or below 10 m (33 ft) are shown in
light gray. Columbian white-tailed deer are currently found on the islands and mainland within this
shaded area upriver to Longview.

RATIONALE

In Washington, the Columbian white-tailed deer is listed as a Federal- and State-Endangered species. The
clearing of riparian lowlands for agricultural, industrial, and urban development has reduced suitable
Columbian white-tailed deer habitat and restricted the deer’s range to two disjunct populations (Crews
1939, Scheffer 1940, Gavin 1978, Davison 1979). Small, isolated populations are more vulnerable to
extirpation by a variety of factors such as disease and natural catastrophes (Shaffer 1981, Roelke et al.
1993). Continued habitat degradation will impede recovery of the Columbian white-tailed deer by further
fragmenting existing habitat and eliminating areas for future range expansion (USFWS 1983).

HABITAT REQUIREMENTS

General Vegetation

Columbian white-tailed deer inhabit riparian forest, brushland, and pasture on islands and within the
floodplain of the lower Columbia River (Suring 1974, Gavin et al. 1984). The elevation of these
bottomlands is about 3 m (10 ft) above sea level (Gavin 1984). Forested swamps with tall shrubs and Sitka
spruce (Picea sitchensis), red-osier dogwood (Cornus stolonifera), red alder (Alnus rubra), black
cottonwood (Populus trichocarpa), and willow (Salix spp.) characterize the native vegetation of this area
(Franklin and Dyrness 1973, Davison 1979). Many of the islands used by the deer retain this native plant
community, with cottonwoods and willows as the co-dominant species (Davison 1979, Davison and
Spencer 1979). In contrast, much of the mainland habitat has been significantly altered by two primary
human activities. First, native vegetation has been converted from riparian forest to open pasture. For
example, forest cover on the refuge’s mainland has been reduced from an estimated 70% in 1939 to 17% in
1972 (Suring 1974). Second, hydrological modifications including the construction of dams, dikes, tide
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gates and drainage ditches has greatly altered the floodplain of the lower Columbia, removing thousands of
acres from the influence of seasonal flooding (Suring and Vohs 1979, USFWS 1983).

Grasses and forbs commonly found in pastures include fescue (Festuca spp.), orchardgrass (Dactylis
glomerata), clover (Trifolium spp.), bluegrass (Poa spp.), velvetgrass (Holcus lanatus), buttercup
(Ranunculus repens), ryegrass (Lolium multiflorum), and vetch (Vicia spp.). Reed canary grass (Phalaris
arundinacea) and water foxtail (Alopecurus geniculatus) often invade wet sites (USFWS 1983). The high
deer densities on the refuge’s mainland compared to the more densely vegetated islands suggests that a
combination of wooded habitat and limited agricultural lands may not entirely be incompatible with the
requirements of this species (Gavin et al. 1984, Smith 1985). However, the extensive clearing of woody
vegetation throughout their historic range has apparently resulted in negative impacts to Columbian white-
tailed deer populations (Scheffer 1940, Gavin 1978, Smith 1987).

Cover

An important component of deer habitat selection is the availability of thermal and security cover (Peek et
al. 1982). On the refuge’s mainland, Columbian white-tailed deer preferred forest communities for cover,
and occasionally used areas dominated by tall forbs such as Canada thistle (Cirsium arvense) and common
rush (Juncus effusus) in the spring and summer. Deer primarily used park forest consisting of an open

Sitka spruce canopy with a grass understory, especially in the fall, winter and spring. In the spring and
summer, deer increased their use of open canopy forest dominated by western red cedar (Thuja plicata), red
alder, and Sitka spruce. Grasses and shrubs dominated the understory vegetation of forests used in the
spring and summer (Suring and Vohs 1979).

The density of Columbian white-tailed deer was greatest where woodland cover exceeded 50% in
southwestern Oregon (Smith 1987). On the refuge’s mainland, deer use was significantly higher in areas
with a greater percentage of cover (22-27% cover) compared to areas with little interspersed cover (8%
cover) (Suring 1974). Closed canopy forests, hydric rush, and dogwood communities provided potential
cover. However, deer did not frequent these communities, possibly as a result of shade that reduced forage
and attracted cattle that damaged vegetation (Suring and Vohs 1979).

In southwestern Oregon, oak-madrone woodlands were frequently used by fawns (Ricca et al. 2003).
Fawns also used riparian areas made up of Oregon ash (Fraxinus latifolia), red alder, bigleaf maple (Acer
macrophyllum), and Oregon white oak (Quercus garryana). Fawn habitat use was concentrated within 200
m (656 ft) of streams, possibly due to the greater availability of free water and succulent vegetation (Smith
1981, Ricca et al. 2003). Habitat use by fawns along the lower Columbia River is not well documented;
however, Suring (1974) suggested that females selected closed canopy forest for fawning. Use of open
canopy forest also increased during the fawning period in spring and early summer (Suring 1974). On the
refuge, fawns are most commonly found in tall grass (tall fescue [Festuca arundinacea], reed canary grass)
fields and mixed deciduous (red alder, black cottonwood, willow, Oregon ash) and Sitka spruce forest (A.
Clark, personal communication). They avoid pastures and other short grass areas.

Forage

On the refuge, deer fed in maintained pastures, but only within 250 m (820 ft) of forest cover (Suring and
Vohs 1979). Deer were also attracted to areas with vegetation > 70 cm (28 in) high near forage species
(Suring and Vohs 1979). On the refuge’s mainland, the vast majority of deer were observed grazing while
very few were seen browsing (Suring 1974, Suring and Vohs 1979). Researchers on the refuge concluded
that Columbian white-tailed deer were primarily grazers based on visual observations of foraging deer
(Suring 1974, Suring and Vohs 1979) and rumen analysis (Gavin et al. 1984). In contrast, Dublin (1980)
quantified deer diets on the refuge using fecal analysis and reported that, on average, their diets consisted of
23% browse, 39% grasses, and 38% forbs. Deer selected browse in all seasons except spring, selected
forbs in all seasons except summer, and avoided grasses in all seasons except spring when grasses were
consumed in proportion to their availability.
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Most of what is known about the diet of Columbian white-tailed deer was derived from studies on the
refuge’s mainland (Suring 1974, Dublin 1980, Gavin et al. 1984). The heavy use of grasses and forbs may
reflect the deer’s adaptation to available habitat rather than their actual foraging preference (Davison 1979).
The islands along the lower Columbia River more closely resemble the historical tidal spruce habitat with
dense forest cover. Preliminary diet composition data for deer on Crims Island, Oregon, indicated that they
fed mainly on browse and forbs in August and September and almost entirely on browse in October
through January. Grasses were an important part of the diet only during the spring (USFWS, unpublished
data).

Important browse species on the refuge included evergreen blackberry (Rubus laciniatus), which comprised
17% of the deer’s diet during its fruiting period in September (Dublin 1980). Pacific ninebark
(Physocarpus capitatus) was consumed throughout the year, while red-osier dogwood and salal (Gaultheria
shallon) were important in the fall and winter. Conifers such as juniper (Juniperus spp.) and western red
cedar were consumed in fall and late winter and red elderberry (Sambucus racemosa) was eaten only

during winter. A few resident deer fed heavily on apple, pear, plum, and acorn (Dublin 1980).

Grasses that made up a significant part of deer’s year-round diet were foxtail (Alopecurus spp.), orchard
grass, tall fescue, mannagrass (Glyceria spp.) and common timothy (Phleum pretense) (Dublin 1980).
Deer selected grass in its early stage of flowering (Dublin 1980). In general, mature grasses and forbs have
reduced digestibility and protein (Blair et al. 1977). Deer on the refuge were often observed feeding on
water foxtail, a native grass that has a high year-round crude protein content (Gavin et al. 1984). Yarrow
(Achillea millefolium), woodland phacelia (Phacelia nemoralis), red clover (Trifolium pretense), and
buttercup were forbs consumed by Columbian white-tailed deer (Dublin 1980).

Movements and Home Range

The average lifetime home range on the refuge was 192 ha (475 ac) for males and 159 ha (392 ac) for
females (Gavin et al. 1984). Adult males had the largest average home range at 209 ha (516 ac) and male
fawns had the smallest range at 65 ha (162 ac). Although home ranges overlap, some females appeared to
defend certain well-drained, relatively dry sites used for bedding. Columbian white-tailed deer are not
migratory and home ranges tend to be very stable in space and time. The distance between annual centers
of activity for individual deer rarely exceeded 300 m (984 ft). Roads and water boundaries (e.g., wide
channels, ditches) strongly influenced the shape of home ranges on the refuge. Deer density on the
refuge’s mainland was estimated at 30 deer/km? (78 deer/mi’) in 1975 and 21 deer/km* (54 deer/mi?) in
1976 (Gavin et al. 1984). Deer densities were as high as 62 deer/km? (160 deer/mi’) from 1984 to 1992
when overpopulation occurred on the refuge’s mainland (USFWS 1998).

Interspecific Interactions

At high densities, Columbian white-tailed deer appear to exclude Columbian black-tailed deer (Odocoileus
hemionus columbianus) from lowland riparian habitats (Smith 1987). However, black-tailed deer readily
occupy riparian lowlands when densities of white-tailed deer are reduced (Smith 1987). This can lead to
increased competition and potential hybridization (Davison 1979, Smith 1987, Gavin and May 1988,
Whitney 2001).

Large herbivores such as elk (Cervus elaphus) and domestic cattle (Bos taurus) can trample understory
vegetation and compete with deer for forage (Dublin 1980, Loft et al. 1987, Kirchhoff and Larsen 1998).
Columbian white-tailed deer actively avoided close associations with livestock on the refuge (Suring 1974).
Deer rarely fed within 30 m (98 ft) of grazing cattle, and deer use of pasture with low cattle stocking rates
(below 2.2 cows/ha [1 cow/ac]) was significantly greater compared to those with higher stocking rates
(Suring 1974).
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LIMITING FACTORS

The degradation of riparian habitat has the greatest negative impact to Columbian white-tailed deer (Crews
1939, Scheffer 1940, Gavin 1978). Habitat alterations favoring Columbian black-tailed deer can also lead
to increased competition for food and hybridization between these species (Davison 1979, Smith 1987,
Gavin and May 1988, Whitney 2001). Direct causes of adult mortality include malnutrition and disease,
vehicle collisions, and poaching (Smith 1981, Gavin et al. 1984, Ricca et al. 2002). Necrobacillosis (foot
rot) commonly afflicts deer and probably contributes to adult mortality (USFWS 1983). Deaths from
predation, fence entanglement, and drowning occur to a lesser extent. Ricca et al. (2002) reported that 73%
of adult mortalities occurred in fall and winter. Malnutrition due to insufficient food resources in winter
months is potentially the major limiting factor for Columbian white-tailed deer on the refuge (Creekmore
and Glaser 1999). Severe floods, especially when compounded by malnutrition, can result in significant
mortality (USFWS 1998). Predation of fawns, primarily by coyotes (Canis latrans), can limit recruitment
and exacerbate population declines caused by other factors such as flooding, poor nutrition, and habitat loss
(USFWS 1998). Fawns are most vulnerable to predation from June through September.

MANAGEMENT RECOMMENDATIONS

Columbian white-tailed deer are strongly associated with riparian habitat (Smith 1985, Ricca 2000), and
further degradation of this habitat should be avoided where deer are present or may become reestablished.
Riparian corridors are critical to deer dispersal and range expansion (Smith 1985), and protection of
riparian habitat is considered a priority (Knutson and Naef 1997). Planting native woody species such as
cottonwood, spruce, alder, willow, salal, ninebark, dogwood, and elderberry helps to reestablish cover and
browse in extensive clearings. Although the optimum ratio of cover to pasture is unknown for Columbian
white-tailed deer, it is reasonable to assume that a diverse landscape with at least 50% woody cover would
have the highest probability of meeting deer requirements (Davison 1979, Smith 1987). Based on the
Suring and Vohs’ (1979) observations, cover should be available within 250 m (820 ft) of foraging areas
wherever possible. Trees on cottonwood plantations should be planted and harvested in small, staggered
blocks to avoid large displacements of deer when blocks are cut (A. Clark, personal communication).
Leaving native trees and shrubs along corridors such as sloughs will help provide cover when cottonwoods
are harvested. Islands and low-lying mainland along the Columbia River are susceptible to seasonal
flooding, and periodic major floods can result in significant mortality (Davison 1979, USFWS 1998).
Diked and higher-elevation mainland areas adjacent to islands inhabited by deer should be managed to
provide adequate cover and sanctuary for deer during periodic floods (Davison 1979). Human-deer
conflicts can arise when deer damage crops or landscaping. Link (2004) offers suggestions on how to
prevent or reduce deer problems using fences, repellents, and deer-resistant plants.

Pasture Management

In improved pastures, grazing by cattle can be manipulated to maintain short, actively growing forage for
deer. However, high stocking rates and grazing over extensive areas should be avoided (Whitney 2001).
Acceptable stocking rates depend on many factors such as the current condition of the vegetation, soil type,
soil fertility, moisture and drainage (see Contacts section for assistance). Cattle should be excluded year-
round from woodlots to provide understory development preferred by deer during winter and in the
fawning period (Suring and Vohs 1979). Grazing on the refuge occurred from mid-April to late October,
which kept forage at a palatable stage of growth (5-10 cm [2-4 in]) in the winter (Gavin et al. 1984). A
rotational grazing system can be used to create these favorable foraging conditions for deer (M. Chaney,
personal communication). Haying can also be used to maintain short-grass fields in the absence of grazing.
However, deer on the refuge selected grazed pastures over hayed fields, and grazed fields apparently had
higher plant diversity (Gavin et al. 1984). Small, narrow pastures with interspersed woody cover are
recommended over large expanses of unbroken pasture. Pasture and property fences should be no more
than 1.2 m (4 ft) high (Link 2004) with at least a 30 cm (12 in) spacing between the top two wires (CDOW
2004). The bottom wire should be 45 cm (17 in) off the ground to allow deer to go under fences (Link
2004). Flagging new fences will help to protect the fence until deer become accustomed to the new barrier
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(CDOW 2004). Unused fencing should be removed to prevent deer entanglements (A. Clark, personal
communication).

Predation

Coyotes are the main predator for deer on the lower Columbia River (USFWS 1998). Coyote removal may
provide short-term benefits to deer by increasing fawn survival and recruitment into older age classes.
Predator control can be a useful management tool to maintain the viability of small subpopulations.
However, it should not be used indiscriminately because it can lead to deer overpopulation and habitat
damage. Decisions regarding predator control should be left to qualified wildlife biologists.
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PERSONAL COMMUNICATIONS

Alan Clark, Wildlife Biologist

Julia Butler Hansen Refuge for the Columbian
White-tailed Deer

United States Fish and Wildlife Service
Cathlamet, Washington

CONTACTS

USDA Natural Resources Conservation Service
Longview Service Center

2125 8™ Avenue

Longview, Washington 98632-4053

(360) 425-1880

Cowlitz Conservation District
2125 8™ Avenue

Longview, Washington 98632
(360) 425-1880

KEY POINTS

Habitat Requirements

Marty Chaney, Area Agronomist for Western
Washington

USDA Natural Resources Conservation Service
Olympia, Washington

Wahkiakum Conservation District
957 Steamboat Slough Road
Skamokawa, Washington 98647
(360) 795-8240

e Strongly associated with lowland riparian forest, brushland, and pasture along the lower Columbia

River.

e  Use forests and woodlands with a well-developed understory as cover. Prefer habitat that provides

both forage and cover.

e Feed in pastures, but only within 250 m (820 ft) of forest cover.
e Browse species in deer diets include evergreen blackberry, Pacific ninebark, red-osier dogwood,

and salal.

o Consume grasses such as foxtail, orchard grass, tall fescue, mannagrass, and common timothy.
Deer select grasses in the early stage of flowering as mature grasses have reduced digestibility and

protein content.

e  Consumed forbs include yarrow, woodland phacelia, red clover, and buttercup.
e Home ranges are overlapping and stable. Adult males have the largest home ranges at 209 ha (516

ac).

e Low densities of white-tailed deer may result in the occupation of lowland riparian areas by black-

tailed deer.

e Large herbivores such as elk and cattle can trample vegetation and compete with deer for forage.
Deer rarely come within 30 m (98 ft) of grazing cattle.

Management Recommendations

e  Protect existing riparian habitat and reestablish woody cover in cleared areas.

e Maintain a diverse landscape of at least 50% woody cover wherever possible.

e  On cottonwood plantations, plant and harvest cottonwoods in small, staggered blocks. Leave
native cover along sloughs and other corridors.

e Provide adequate cover on mainland areas adjacent to Columbia River islands to allow for deer
movements off the islands during periodic floods.
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e  Small, narrow pastures with interspersed cover are recommended over large, unbroken pastures.

e Promote short (5-10 cm [2-4 in]), actively growing forage in pastures by grazing or haying.
Grazing should occur on a seasonal basis and cattle should be kept out of woodlots year-round.
Rotational grazing systems are recommended.

e  Pasture and property fencing should be no more than 1.2 m (4 ft) high with at least 30 cm (12 in)
between the top two wires. The bottom wire should be at least 45 cm (17 in) above the ground.

e Remove unused fencing and flag new fencing.

e  Predator control should only be considered if a wildlife biologist has determined control is
necessary to protect the viability of a small subpopulation.
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Merriam's Shrew

Sorex merriami

Last updated: 2004

Written by Jeffrey M. Azerrad

GENERAL RANGE AND WASHINGTON DISTRIBUTION

The Merriam's shrew is found east of the Cascades
and Sierra Nevadas, south to southern Arizona and
New Mexico, and east to the western Great Plains
(Verts and Carraway 1998, Wilson and Ruff 1999).
Researchers recently discovered this species outside
the United States in the southern Okanagan region of
British Columbia (Nagorsen et al. 2001). Because
of inadequate and biased sampling, the actual
distribution of Merriam’s shrews is likely more
extensive than documented (Nagorsen et al. 2001).
Nowhere do Merriam’s shrews appear to be
abundant (Verts and Carraway 1998).

In the Pacific Northwest, Merriam's shrews are
found primarily in the arid portions of the region
(Verts and Carraway 1998). Their Washington
range includes portions of central and southeastern
Washington (Hudson and Bacon 1956, Johnson and
Cassidy 1997, Figure 1).

RATIONALE

Figure 1. Potential range of the Merriam’s shrew (Sorex
merriami) in Washington based on Johnson and Cassidy’s (1997)
habitat modeling analysis. Since Johnson and Cassidy’s (1997)
model is based on a small number of captured shrews, individual
Merriam’s shrews likely exists beyond areas shaded on this map.

The Merriam's shrew, classified as a Candidate for listing as Threatened or Endangered in Washington, is primarily
associated with arid shrub-steppe and steppe communities (James 1953, Hudson and Bacon 1956, Larrison 1976,
MacCracken et al. 1985, Ports and McAdoo 1986). Because agricultural land uses have had a profound effect on
steppe communities in the Columbia Basin (Vander Haegen et al. 2001), it is likely that populations of Merriam’s
shrews have been impacted by related habitat loss, fragmentation, and degradation in eastern Washington. Few
studies of small mammals (shrews and rodents) have been conducted in the shrub-steppe habitats of eastern
Washington except for studies at the Hanford Reservation, the Arid Lands Ecology Reserve, and the Yakima
Training Center (Vander Haegen et al. 2004). Therefore, additional survey information needs to be collected to have
a better understanding of the actual abundance and status of Merriam’s shrews in Washington (Vander Haegen et al.

2004).
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HABITAT REQUIREMENTS

A limited number of studies have examined the habitat requirements of Merriam’s shrews, and most published
literature has been based on the capture of a small number of individuals. The most commonly reported habitat of
this species is sagebrush-steppe, but it also has been found in semi-arid grasslands, pinyon-juniper (Pinus-Juniperus)
woodlands, high elevation brushlands, and even mixed woodlands of ponderosa pine (Pinus ponderosa), Douglas-fir
(Pseudotsuga menziesii), and cottonwood (Populus balsamifera) (Wilson and Ruff 1999). Based on captured
specimens, this species is commonly reported to be associated with sagebrush (Artemisia spp.)-bunchgrass habitats
in eastern Washington (James 1953, Hudson and Bacon 1956, Johnson and Clanton 1954). Big sagebrush
(Artemisia tridentata), rabbitbrush (Chrysothamnus sp.), and bitterbrush (Purshia tridentata) are commonly found in
areas where Merriam's shrews are present (MacCracken et al. 1985, Ports and McAdoo 1986, Kirkland et al. 1997,
Nagorsen et al. 2001). In eastern Nevada, Merriam's shrew habitat included areas of moderate shrub cover, sparse
forb and bunchgrass understory and extensive bare ground as well as south-facing slopes of dense big sagebrush,
bitterbrush, squaw current (Ribes cereum), and mountain snowberry (Symphoricarpus oreophilus) (Ports and
McAdoo 1986).

Although this species appears to be primarily associated with dry habitats, they have been observed in wetland
communities on very rare instances (McDaniel 1967, Williams 1984). Merriam's shrews are estimated to occur at
elevations ranging between 365 and 915 m (1200-3000 ft) in the Columbia Basin and 185 and 975 m (600-3200 ft)
in the Blue Mountains (Johnson and Cassidy 1997).

Merriam’s shrews feed on an assortment of invertebrates. Stomach and intestines of Merriam's shrews trapped in
eastern Washington contained spiders, beetles, caterpillars, cave crickets, and ichneumon (wasp-like) flies (Johnson
and Clanton 1954). The winter and summer diets of shrews are generally similar, consisting of active, ground
dwelling invertebrates (Aitchison 1987). Aitchison (1987) suggested that during the winter shrews hunt insects
beneath the snow layer by means of sound and vibrissae (touch receptors).

Merriam's shrews are believed to be associated with other small, burrowing mammals (Johnson and Clanton 1954,
Brown 1967). Specifically, Merriam’s shrews were found using runways of voles (Microtus) along fencerows in
Montana (Armstrong and Jones 1971). They have been trapped coming out of the burrow of a sagebrush vole
(Lemmiscus curtatus) (James 1953, Johnson and Clanton 1954). Johnson and Clanton (1954) suggested that the
underground passages furnished protection for the shrews and the insects on which they subsisted. Ports and
McAdoo (1986) trapped Merriam's shrews at two locations where two other shrew species, voles, pocket gophers,
mice, and chipmunks also were caught. However, they also trapped Merriam's shrews at two locations where no
other small mammals were caught, indicating that an association with other small, burrowing mammals might not be
requisite.

LIMITING FACTORS

Merriam’s shrews are closely associated with shrub-steppe communities (Wunder and Carey 1994) that formerly
extended over nearly all non-forested lands in Washington east of the Cascade crest (Daubenmire 1970). Currently,
over half of Washington’s native shrub-steppe has been converted to agriculture, resulting in a fragmented landscape
with few extensive tracts (Vander Haegen et al. 2000). With the widespread decline and fragmentation of shrub-
steppe, concern has focused on those species that might be most affected by these impacts (Jacobson and Snyder
2000, Vander Haegen et al. 2000), including Merriam’s shrews (Wunder and Carey 1994).
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MANAGEMENT RECOMMENDATIONS

The information available on the distribution and ecological needs of the Merriam’s shrew is not adequate enough to
provide species-specific recommendations. Therefore, the following are generalized guidelines based on the major
factors influencing species that depend on the availability of steppe communities.

This species is associated with arid shrub- and grass-dominated habitats. Consequently, these important areas should
be conserved. Because Merriam’s shrews are found most often in sage-grass and undisturbed bunchgrass habitats
(Larrison 1976), these habitats should not be degraded through activities such as conversion to croplands, chaining,
spraying of chemicals, burning, or overgrazing (i.e., repeated grazing that exceeds the recovery capacity of the
vegetation and creates or perpetuates a deteriorated plant community).

Habitat fragmentation most greatly impacts small mammals, such as the Merriam’s shrew, that have low mobility
(Vander Haegen et al. 2001). Therefore, when identifying areas in need of protection for this species, one should
attempt to not only protect patches of known habitat, but adjacent habitat corridors (e.g., riparian areas) that
potentially allow individuals within a population to disperse and not become isolated and vulnerable.

Merriam’s shrews are insectivorous, and the use of insecticides may negatively impact this species. If insecticide or
other chemical use is planned for areas where this species occurs, review Appendix 1 for contacts to assist in
assessing the use of chemicals and other alternatives.

Our knowledge of shrews is principally based on work in forested habitats, and comparatively little is known about
shrews associated with arid regions (Kirkland et al. 1997). Until more local research and surveys are conducted, the
possibility for specific management geared towards the conservation of Merriam’s shrews is limited. Research and
monitoring are needed to more fully understand the distribution and ecological needs of Merriam’s shrews.
Researchers also should focus on understanding factors that influence the success of this species and of other small
mammals that use steppe and other arid communities.
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KEY POINTS

Habitat Requirements

e  Primarily inhabit sagebrush-steppe, but also has been found in semi-arid grasslands, pinyon-juniper
woodlands, high elevation brushlands, and even mixed woodlands of ponderosa pine, Douglas-fir, and
cottonwood.

e Big sagebrush, rabbitbrush, and bitterbrush as well as bunchgrasses are commonly found in areas where
Merriam's shrews are present.

e Feed on an assortment of invertebrates consisting of active, ground dwelling invertebrates that include
spiders, beetles, caterpillars, cave crickets, and ichneumon (wasp-like) flies.

e Believed to be associated with other small, burrowing mammals because they have been found using
runways of voles along fencerows as well as other small mammalian species.

Management Recommendations

e Additional research, surveys, and monitoring are needed to develop species-specific management
recommendations for Merriam’s shrews.

e  Sage-grass and undisturbed bunchgrass habitats should not be degraded through activities such as
conversion to croplands, chaining, spraying of chemicals, burning, or overgrazing (i.e., repeated grazing
that exceeds the recovery capacity of the vegetation and creates or perpetuates a deteriorated plant
community).

o Attempt should be made to not only protect patches of known habitat, but adjacent habitat corridors (i.e.,
riparian areas) that potentially allow individuals within a population to disperse.

e Review Appendix 1 for contacts to assist in assessing the use of chemicals and other alternatives if
insecticide or other chemical use is planned for areas where this species occurs.
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Pallid Bat

Antrozous pallidus

Last updated: 2004

Written by Howard Ferguson and Jeffrey M. Azerrad

GENERAL RANGE AND

WASHINGTON DISTRIBUTION

The pallid bat (Antrozous pallidus) is the second —
largest bat in Washington. The species ranges N

from central Mexico northward through western
Texas, New Mexico, Arizona, southern and
western Colorado, south-central Utah, western
Nevada, California, Oregon, eastern Washington,
western Idaho, and north to the southern
Okanagan Valley of British Columbia (Orr 1954,
Shryer and Flath 1980, Hermanson and O'Shea
1983, Verts and Carraway 1998).

Figure 1. Range of the pallid bat (Antrozous pallidus) in

The range of the pallid bat in Washington Washington (Johnson and Cassidy 1997),

includes potential locations throughout eastern

Washington, with the exception of much of the
northeastern corner of the state and the east-slope of the Cascades (see Figure 1; Johnson and Cassidy
1997). The pallid bat has been captured or visually documented in Clark, Skamania, Benton, Douglas,
Grant, Klickitat, Spokane, and Yakima counties. Gitzen et al. (2002) captured 16 pallid bats at the Hanford
Site where this species comprised 27% of the total number of identified calls. Hibernation behavior is
poorly known. O’Farrell and Bradley (1970) reported winter activity in Nevada; however, no winter
records are known from Washington or British Columbia (Nagorsen and Bingham 1993).

RATIONALE

The pallid bat is classified as a Priority Species in Washington due its propensity to congregate in large
numbers. Significant bat losses can result from individual disturbance events occurring near these
congregation areas. The pallid bat is a Threatened species in Canada (Willis 1999, Environment Canada
2003) and critically imperiled in Idaho and Montana (Idaho Conservation Data Center 2003, Montana
Natural Heritage Program 2003). The U.S. Forest Service ranks the subspecies Antrozous pallidus
pacificus, that has a range limited to southwest Oregon, as a sensitive species (P. Ormsbee, personal
communication). The pallid bat seems to have suffered declines in some areas, although in other areas it
might just be naturally rare (Chapman et al. 1994). Additional research is necessary in Washington
because the status and population trends of this species are essentially unknown.
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HABITAT REQUIREMENTS

The pallid bat generally inhabits arid areas with rocky outcrops and vegetation dominated by dry shrub or
dry forested habitat near water (Orr 1954, van Zyll de Jong 1985). Pallid bats prefer arid and semi-arid
climates with an average rainfall of 20-38 cm/year (8-15 in) (Vaughan and O’Shea 1976, van Zyll de Jong
1985) and an average summer daily maximum temperatures up to 38 EC (100 EF) (Vaughan and O’Shea
1976). This species is closely associated with arid desert, canyons, karst formations, and grasslands
throughout its range (Hermanson and O’Shea 1983, van Zyll de Jong 1985, Nagorsen and Bingham 1993).
It also is associated with rock cliffs in shrub-steppe or desert areas across the west (van Zyll de Jong 1985,
Holroyd et al. 1994). Typical shrubs in areas where pallid bats occur include antelope bitterbrush (Purshia
tridentata), sagebrush (Artemesia spp.), rabbit-brush (Chrysothamnus spp.), and forest cover types
including ponderosa pine (Pinus ponderosa) along lower slopes, and riparian forests (van Zyll de Jong
1985). In British Columbia the pallid bat occurs in arid grasslands and ponderosa pine forests near cliff
faces (Nagorsen and Bingham 1993). In western Oregon, this species is associated with oak-woodlands
and grasslands, and ponderosa pine forests in the foothills surrounding the Rogue and lower Willamette
River valleys (Cross and Waldien 1995, P. Ormsbee, personal communication). Pierson (1998) reported
that pallid bats were associated with oak (Quercus spp.) woodlands, ponderosa pine, redwoods (Sequoia
sempervirens) and giant sequoias (Sequoiadendron giganteum) in northern California. In Arizona, pallid
bats were captured in the arid ponderosa pine-oak habitat (Morrell et al. 1999). Forested habitat selected by
this species consists of riparian forest along lakeshores and streams, and dry forest dominated by ponderosa
pine on the lower slopes (Genter and Jurist 1995).

Feeding

The pallid bat has been observed foraging close to the ground, along the base of cliffs, and over lava flows
(Whitaker et al. 1981). They forage primarily in uncluttered, sparsely vegetated habitats. In British
Columbia, radio-tagged pallid bats foraged primarily in large tracts (>0.5 km [0.3 mi] in length) of
exposed, sandy soil with sparse vegetation consisting primarily of sagebrush, greasewood (Sarcobatus
vermiculatus), rabbit-brush, cheatgrass (Bromus tectorum), and bunchgrasses (e.g. Pseudoroegneria
spicata, Festuca idahoensis, Poa sandbergii) (Nagorsen and Bingham 1993, Chapman et al. 1994).

The pallid bat is a terrestrial forager, taking large, ground-dwelling or slow-flying prey (Hatt 1923, O’Shea
and Vaughan 1977, Bell 1982). Pallid bats feed on a variety of invertebrates that include but are not
limited to beetles (Coleoptera), moths (Lepidoptera), and crickets (Orthoptera) (Verts and Carraway 1998).
While foraging, the pallid bat flies within a few meters of the ground and lands to pursue and capture prey.
Bats that are terrestrial foragers search for prey over sparsely vegetated areas locating their prey by the low
frequency (4-8 kHz) rustling sounds produced by prey on the ground rather than by using echolocation (i.e.,
the use of echoes to determine the direction and distance of objects) (Brown et al. 1978, Bell 1982, van Zyll
de Jong 1985). Pallid bat populations would likely be adversely impacted if foraging habitats become more
densely vegetated as a result of expansion of development, agriculture, or irrigation (Chapman et al. 1994).

Roosts

Pallid bats roost in caves, mines (van Zyll de Jong 1985), open man-made structures such as porches and
garages (van Zyll de Jong 1985, Lewis 1996), cliff overhangs (Hermanson and O’Shea 1983, Lewis 1996),
rock crevices, trees and tree cavities (Nagorsen and Bingham 1993), and under abandoned bridges (van
Zyl