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Introduction
Oregon and Washington’s forests teem 
with a wide variety of small mammals, all 
vital parts of our healthy ecosystem. Al-
though rarely seen, once you know what to 
look for, signs of their presence are virtu-
ally everywhere. There are extensive tunnel 
systems in the soil, and dirt eskers from 
under-snow digging lay revealed when the 
snow recedes. Cone scales are scattered on 
logs, and we find partially eaten mush-
rooms on the forest floor. Round nests of 
twigs sit in the forks of trees and some-
times you glimpse a tiny brown animal 
scurrying through the grass. You may even 

hear raucous, high-pitched alarm calls from 
some unknown, agitated critter high in the 
canopy. These are a few of the signs of the 
numerous furry species we call “small mam-
mals”, including rodents, shrews, moles, and 
lagomorphs, the rabbits, hares, and pikas. 
These creatures use nearly all parts of 
forest and non-forest habitats, from deep 
beneath the ground to the tallest tree tops, 
in every terrestrial environment in the 
Pacific Northwest. Some, like the red tree 
vole, spend almost their entire life in the 
canopy while others, such as gophers and 
moles, are subterranean and rarely come 
above ground. Tree-dwelling Douglas 
and red squirrels utilize branches, cones, 
cavities, and down logs, and are found in 
conifer dominated forests on relatively small 
home ranges. Snowshoe hares hide in dense 
lodgepole pine thickets and feed in open 
meadows in their mountain habitats.
Small mammals provide a variety of valu-
able ecosystem benefits, including seed 
movement and soil aeration, and en-
hancement of forest productivity through 
dispersal of beneficial mycorrhizal fungi. 
And certain species sometimes chew the 
stems and foliage of young trees, a concern 
for many woodland owners.
Small mammal life histories are wildly 
diverse. Most are solitary or asocial, but 
some will form monogamous pairs dur-
ing breeding, such as the pika and deer 
mouse. They will actively defend territo-
ries, nest sites and their young.  Most are 
famously prolific. For example, deer mice 
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can reproduce every 3-4 weeks starting 
when they are only 48 days old, and give 
birth to 1-11 young each cycle.  Small 
mammals eat a wide variety of foods, 
including plants, insects, soil inverte-
brates and sometimes other vertebrates. 
They can be granivorous (seedeaters), 

What is a small mammal? 
Here we describe terrestrial mammals 
weighing less than three pounds, plus 
all lagomorphs (rabbits), as “small 
mammals”. In the Pacific Northwest 
these fauna are furred creatures 
in these zoological classifications: 
order Rodentia (i.e. mice, voles, 
woodrats, squirrels, chipmunks, and 
gophers), family Talpidae (moles), 
order Eulipotyphla (shrews) and the 
order Lagomorpha (rabbits, hares, 
and pikas). These groups include a 
wide array of species with highly var-
ied survival and reproduction strate-
gies. We also group species according 
to their relative ecological roles.
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herbivorous, insectivorous and even 
omnivorous. Some species have highly 
varied and complex diets, while others 
key in on specific forage plants, like the 
red tree vole’s diet of mainly conifer nee-
dles. Certain species play a critical role 
in dispersing seeds and fungal spores 
throughout the forest, while burrow-
ing species contribute to soil health by 
increasing soil aeration, water infiltra-
tion and nutrient cycling. Small mammals 
contribute substantially to forest food webs 
and are the major prey base for most native 
forest carnivores.  
This publication provides basic informa-
tion on some common small mammal 
species in forest lands of Oregon and 
Washington, habitat use, benefits from 
their presence, common threats to their 
populations, suggestions for controlling 
nuisance animals, and recommended 

habitat enhancement techniques. 
Table 1 lists small mammals by functional 
group found in forests in Washington 
and Oregon. A select number of small 
mammals are described in more detail 
after Table 1. 

Getting to know the small 
mammals in Washington 
and Oregon
There are over 60 species of small mam-
mals native to Washington and Oregon. 
In the following sections we will intro-
duce you to a few more common species 
from each group in Table 1. 

Mice & voles

Red tree vole  
Arborimus longicaudus
Deer mouse  
Peromyscus maniculatus

Voles and mice look very similar, but voles 
have short tails whereas mice have long 
tails. Voles mainly eat vegetation, while 
mice consume a variety of grains and seeds 

Table 1. Small mammals found in Oregon and Washington Forests

Group Species in Washington and/or Oregon*

Mice & voles 

Deer mouse, Western harvest mouse, Piñon mouse, Northern bog lemming, 
Pacific jumping mouse, Canyon mouse, Western red-backed vole, Southern 
red-backed vole, White-footed vole, Heather vole, Red tree vole, California vole, 
Long-tailed vole, Creeping vole. (Introduced): Roof rat, Norway rat, House mouse

Woodrats Bushy-tailed woodrat, Dusky-footed woodrat, 

Squirrels & chipmunks

Douglas squirrel, Red squirrel, Humboldt flying squirrel (formerly northern), 
Western gray squirrel, Red-tailed chipmunk, Yellow-pine chipmunk, Least 
chipmunk, Allen’s chipmunk, Siskiyou chipmunk, Townsend’s chipmunk, Golden-
mantled ground squirrel, California ground squirrel, Columbian ground squirrel. 
(Introduced): Fox squirrel, Eastern gray squirrel

Fossorial Mammals: Gophers, 
Moles, and Mountain Beaver

Gold Beach western pocket gopher, Pistol River pocket gopher, Northern 
pocket gopher, Western pocket gopher, Pacific mole, Broad-footed mole, 
Mountain beaver

Shrews
Pacific water shrew, Western Pygmy shrew, Shrew-mole, Baird’s shrew, Marsh 
shrew, Merriam’s shrew, Pacific shrew, Water shrew, Preble’s shrew, Fog shrew, 
Trowbridge’s shrew, Vagrant shrew

Rabbits/hares/pikas American pika, Nuttall’s cottontail, White-tailed jackrabbit, Black-tailed jackrabbit, 
Brush rabbit, Snowshoe hare (Introduced): Eastern cottontail

*Species in bold are some of the most common and are described below.
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and will even eat other animals. Many voles 
are animals of open grassy areas, and create 
trail systems we can sometimes see down 
in the grass, particularly after snow melt. 
The red tree vole is endemic to western 
Oregon and is arboreal (lives primarily 
in trees), eating needles and buds of their 
hosts (Mostly Douglas-fir trees). They 
build nests out of Douglas-fir twigs and 
clippings.  Their nests often look like squir-
rel nests, but tree vole nests often have 
fresh clippings of Douglas-fir branches on 
top.  Nests can house multiple voles and 
be quite large.  Males have larger ranges as 
they explore the forest canopy looking for 
habitat and females to mate with. Some 
coastal populations are known to live 
and feed in western hemlock rather than 
Douglas-fir. Some animals are believed to 
live their entire lives in one tree.
Deer mice are found throughout Oregon 
and Washington and are probably the most 
common small mammal across all forest 
types. They are usually dark brown/gray 
above and white below – including their 
tails. (The non-native house mouse is light 
brown over their entire body, including the 
tail.  Both can be caught or seen in houses 
or outbuildings in the urban fringe.) Deer 
mice are mostly nocturnal and communal-
ly nest in ground burrows, and rock crev-
ices and human habitations. Deer mice are 
a key prey species for many raptors, snakes 
and mammalian carnivores.

Woodrats

Bushy-tailed woodrat 
Neotoma cinerea
Woodrats are not true rats at all, but 
are unique and beautiful animals. They 
are also known as packrats and build im-
pressive constructions of varied materi-
als called middens.  These often include 
odd things collected from nature, and 
humans. They sometimes take special 
items from people, especially shiny ones, 
and stash them with their other treas-
ures! They are active at night and have a 
varied diet including fruit, seeds, foliage 

and insects. The bushy-tailed woodrat is 
found throughout Washington and Oregon 
and is a skilled climber, sometimes nesting 
in trees. They are known to utilize rocky 
outcrops, down logs, and concentrations 
of downed wood, such as slash and habitat 
piles. They will also occupy hollow trees, 
and sheds or cabins (to the chagrin of the 
humans!). Bushy-tailed woodrats can be 
distinguished from dusky-footed woodrats 
by the presence of fur on their tail. Both 
species are important prey species for 
northern spotted owls and other raptors.

Squirrels & Chipmunks

Humboldt flying squirrel 
Glaucomys sabrinus
Douglas squirrel 
Tamiasciurus douglasii
Yellow-pine chipmunk  
Neotamias amoenus

Various species of squirrels and chipmunks 
are found throughout Washington and 
Oregon. Some species live in trees and 
others on the ground or even under-
ground. All species, however, spend 
time on the ground foraging for food. 
This group eats mostly plant material 
including seeds, nuts, acorns, buds, 
berries, and conifer seeds, but they will 
also eat insects, bird eggs and nestlings. 
Squirrels cache food, such as conifer 
cones, and recover it when fresh forage 
is scarce. They den in cavities and nests 
in trees, and sometimes in hollow logs, 
or piles of down wood.

Chipmunks are smaller than squirrels and 
are found throughout Washington and 
Oregon. There are several different species, 
but all have similar habits. Chipmunks 
have stripes on their face while squirrels, 
including ground squirrels, do not. They 
eat a variety of plant material, but also eat 
insects and even fungi. Chipmunks live in 
underground burrows and many hibernate 
through the winter. Chipmunks are very 
active in the daytime. 
The Humboldt flying squirrel is a unique 
and remarkable nocturnal animal – their 
front and back legs are connected by a 
furred skin (patagium) that extends from 
‘ankle to wrist’. The flying squirrel uses this 
surface to help it glide from tree to tree. 
Flying squirrels nest in tree cavities, mis-
tletoe brooms or in stick nests and are an 
important prey item for nocturnal raptors 
such as the northern spotted owl. They 
feed almost exclusively on truffles and 
lichens and play a critical role in main-
taining forest productivity by dispersing 
mycorrhizal fungi, which are important 
for tree growth and ecosystem health. 

Photo by Dr. Richard Forbes

Bushy Tailed Woodrat

Photo by Wes Colgan III 
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Yellow-pine Chipmunk

They are relatively common across mature 
forests, but seldom observed.
Douglas squirrels (Tamiasciurus 
douglasii) are probably the most common 
and visible squirrel in conifer forests 
of Oregon and Washington. Douglas 
squirrels, also called chickarees, are 
often heard before they are seen, as they 
call out loudly to mutually complain 
and alert other squirrels of something 
(us?).  They are known for eating seeds in 
cones and leaving piles of cone scales on 
favorite feeding perches such as certain 
branches, large stumps or logs. Since 
this important food source is not avail-
able all year, they will cache, and defend 
from other squirrels, large numbers of 
cones in logs, trees or other locations 
to feed on when food is scarce. The red 
squirrel (Tamiansciurus hudsonicus) is 
very similar to Douglas squirrels, and 
occur across conifer dominated forests 
throughout Northeastern WA, and most 
of Canada.  Both species are important 
prey to both raptors and mammalian 
predators.  
The active, iconic yellow-pine chipmunk 
is one of the smallest mammals in this 
group. It is found throughout forests 
on both the east and west sides of the 
Cascades. It is most common in drier 
forests, such as ponderosa pine wood-
lands. The yellow-pine chipmunk is 
active during the day eating primarily 
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forward. Their dense fur repels dirt (mole 
fur is similar). Pocket gophers eat only eat 
vegetation and receive sufficient moisture 
from their food. They live in extensive, 
solitary burrow systems (except during 
reproduction) that can extend for hun-
dreds of feet and as deep underground 
as 6 feet. These burrows have both near 
surface and deep runways connected by 
vertical shafts with special chambers used 
for food storage, denning and waste. Dirt 
is pushed upwards and deposited in fan 
shaped mounds with a plug at the apex. 
Tunnel dirt is placed in chambers under 
the snowpack and is revealed in spring as 
mysterious linear piles of dirt. The North-
ern pocket gopher is found mostly east of 
the Cascades in Washington and Oregon. 

Woodland Fish & Wildlife  •  2021

seeds, but also insects and bird eggs. They 
are an important prey species for coyotes, 
goshawks, long-tailed weasels, bobcats 
and snakes, and endlessly entertain 
people while we are picnicking. 

Fossorial (Earth digging)  
Mammals: Gopher, Moles & 
Mountain Beaver

Northern pocket gopher 
Thomomys talpoides
Mountain beaver 
Aplodontia rufa
Townsend’s Mole  
Scapanus Townsendii
Fossorial mammals are those that live their 
lives almost entirely underground. They 
inhabit elaborate underground construct-
ed burrow systems, created by digging and 
moving dirt around. We often see evidence 
of their activities above ground in the form 
of burrow openings or mounds.
Pocket gophers are remarkable burrowing 
rodents specially equipped for digging and 
tunneling. They have large-clawed front 
paws and small eyes and ears. The North-
ern pocket gopher is small and brown 
or grey above and lighter below. Their 
whiskers help them navigate underground 
and they use their strong teeth for loosen-
ing soil and cutting vegetation. Gophers 
can move backwards as fast as they can 

Photo by Gregg Thompson

Douglas Squirrel

Photo by Ken Bevis

Western Gray Squirrel

The western gray squirrel is a large, 
beautiful silver gray squirrel, with 
a white belly and a magnificent tail. 
This native squirrel is found in oak 
woodland and dry conifer forests in 
many areas of Oregon and in three 
small populations in Washington. 
They are listed as Threatened, and 
protected in Washington and are 
an Oregon Conservation Strategy 
focal species. Oregon’s populations 
are robust enough in some areas to 
allow a limited hunting season. We 
recommend contacting your local 
Fish and Wildlife office with ques-
tions about this animal if they occur 
in your area.
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A special sub species, the Mazama pocket 
gopher, occurs in portions of Western 
Oregon and Washington as well. 
Moles spend almost their entire lives 
underground. They are similar to the 
pocket gopher in that they are specially 
equipped for digging and tunneling, 
but are very different animals.  Moles 
are mostly carnivorous, eating insects, 
grubs and worms they encounter while 
tunneling. Mole mounds are the volcano 

shaped piles of frustrating dirt familiar 
to lawn keepers in western Oregon and 
Washington. They are solitary except 
during the breeding season, like gophers 
occupying individual tunnel systems. 
There is a dirt plug in the middle of the 
pile at the burrow entrance.  Sometimes, 
surface runs may be visible between 
mounds. Moles mostly occur in Western 
Oregon and Washington.
The mountain beaver (or ”Boomer”) 
is the only living member of the genus 
Aplodontia, and is considered the most 
primitive living rodent species in the 
world. However, it is neither a beaver, 
nor exclusive to the mountains. They are 
unique creatures, different from both 
the gopher and the mole, being both 
larger and more active above ground. 
Mountain beaver are solitary most 
of the year, except during the breed-
ing season and build extensive tunnel 
systems with large, distinctive tunnel 
entrances. They feed above ground and 
although they are not considered aquat-
ic, they must have nearby water due to 
their primitive kidney system. They are 
called mountain ‘beaver’ because they 
gnaw bark and cut off limbs from small 
trees and are found throughout western 
Washington and Oregon in moist, but 
not flooded, habitats. 
 

Shrews 

Shrews are tiny, voracious predators that 
must constantly eat to survive. They will 
eat their own weight or more every day. 
They have small, but visible eyes and long 
snouts. Shrews do not have feet adapted for 
digging, so they typically use tunnels cre-
ated by moles and voles for their burrows. 
Shrews are obligate predators, sometimes 
eating insects that require a strong bite 
force, allowing them to break through 
the exoskeletons of beetles, crickets and 
other arthropods. Live shrews are seldom 
observed, but these tiny predators are 
common across our region. About fourteen 
different species occur in our region, all 
with different, subtle habitat niches.

Rabbits, Hares & Pikas

Snowshoe Hare 
Lepus americanus
The snowshoe hare gets their name from 
their large hind feet. They are brown in 
the summer, but through molts, become 
white during the winter in areas with 
consistent snowpack, an adaptation 
to help protect them from predators. 
They are found moving between dense 
clumps of young trees and grassy areas 
within forests throughout Oregon and 
Washington. They rely on a mix of dense 
vegetation and openings with grass and 
shrubs to provide both forage and cover. 
The smaller, cottontail rabbit, is common 
in some areas. The snowshoe hare is an 
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Mountain Beaver

Mountain Beaver Hole

Photo by Ken Bevis

Snowshoe Hare

Photo by Tom MunsonPhoto by Tom Munson

Shrew

Photo by Ken Bevis

Mole



6

Woodland Fish & Wildlife  •  2021

important prey species for many predators 
including lynx, bobcat, and mountain lion. 

Why do small mammals 
matter? 
Overall, small mammals are highly ben-
eficial to ecosystems. They contribute to 
ecological stability by promoting plant 
diversity and soil aeration, provide 
pollination and insect management ser-
vices, disperse fungal spores, and feed a 
wide variety of predators. 
Small mammals influence forest produc-
tivity and plant diversity through seed 
dispersal and movement of mycorrhizal 
fungi spores (Maser 1978). Many small 
mammals such as squirrels gather, eat 
and cache forage materials, providing 
natural dispersal of native plants and 
fungi in droppings and forgotten stor-
age locations. Western gray squirrels, 
for example, exhibit “scatter-hoarding” 
behavior, hiding acorns at various loca-
tions to find later by scent. Inevitably, 
not all of the acorns are relocated and 
become incidentally planted by squir-
rels. This symbiotic relationship is one in 
which both species benefit. This can be a 
major dispersal mechanism for Oregon 
white oak. The Humboldt flying squirrel, 
eats truffles and aids forest productivity 
through the spread of beneficial mycor-
rhizal fungi spores in their droppings. 
(These fungi are symbiotic helpers on the 
roots of many trees.) In general, small 
mammals are significant vehicles for 
plant movement and habitat diversifica-
tion, therefore contributing to forest 
productivity and resilience.  
Most small mammals serve as food 
for top predators such as raptors (e.g., 
hawks and owls) and mammalian 
carnivores (e.g., coyote, bobcat, wea-
sels, etc.), with some predators relying 
heavily on small mammal populations. 
Some predator species considered more 
sensitive to habitat loss, such as the 
coastal marten and spotted owl, require 
healthy populations of certain small 
mammal prey species for their survival. 

Therefore, supporting small mammals is 
a key component to sustaining healthy 
predator populations. 
Ground dwelling (fossorial) small 
mammals perform soil aeration as an 
unheralded ecosystem service. In areas 
where soil compaction has resulted 
from activities like grazing and heavy 
machinery use, tunneling by small 
mammals can provide natural aeration 
of soils. This not only increases water 
infiltration, but also facilitates root 
growth by plants that may otherwise 
become root bound by compacted soils. 
Notably, these burrowing critters may 
also reduce erosion and facilitate forest 
recovery in post-fire areas where the 
soil has become hydrophobic from the 
intense heat.
Another ecosystem function provided 
by burrowing small mammals is soil fer-
tilization. Their complex tunnel systems 
include different chambers for food 
storage, nests, and urination/defecation. 
Abandoned food storage and latrine 
chambers eventually collapse, provid-
ing fertilization to the soil up to 6-feet 
underground (Baldwin 2019). Small 
mammals’ tunneling and nesting habits 
are also beneficial to other species like 
amphibians, reptiles and some bees. 
Many of these species heavily utilize 
burrow systems and tunnels as essential 
habitats, particularly during winter and 
hot summer for cover, insulation and 
moisture. 
Not only do small mammals promote 
the spread of flowering plants for polli-
nators but some are pollinators them-
selves. Pollinators are often thought of 
as bees and butterflies, but rodents like 
the deer mouse, whose diet generally 
includes fruit, nuts, and seeds, will also 
feed on the reproductive parts of plants, 
thus helping to spread pollen attached 
to them. 
Lastly, insectivorous small mammals 
can help manage nuisance populations 
of invertebrates. For instance, shrews 
actively hunt moths, beetles, snails and 
caterpillars. Family forestland own-

ers can rely on some small mammals 
to help control insect pests known to 
target trees!  

Threats to small mammals 
There are various threats to maintain-
ing healthy small mammal populations. 
Several are discussed below. 

Habitat loss and Fragmentation 
Habitat loss can result from conversion 
of forests to non-forests through develop-
ment or changes in land use (e.g., con-
version to agriculture or residential) or 
through practices that remove key habitat 
components (e.g., loss of downed wood 
due to heavy fuels reduction treatments 
or loss of forest canopy due to clearcut 
harvesting), thus rendering habitat as 
diminished or even unsuitable.  It is 
important, however, to recognize that dif-
ferent species have very different habitat 
needs.  Some are generalists and can occur 
and even thrive through changes in forest 
structure. However, others that rely on spe-
cific components of habitat may be more 
sensitive to changes in land use and forest 
structure.  While some generalist species 
such as deer mice or cottontail rabbits also 
occur in non-forested habitat, most of the 
species described in this publication are 
found predominately in forest habitats. 
Habitat fragmentation, or breaking up 
of habitat patches (e.g., older forest 
types) may especially affect small mam-
mal populations with limited dispersal 
capabilities, and those dependent on 
larger forested stands. Fragmentation 
particularly impacts small mammal 
populations reliant on a particular type 
of habitat, such as older forests. Red 
tree voles, for instance, rely on small 
areas (or even single trees) within ma-
ture conifer canopies for all of their life 
history needs. Flying squirrels require 
forests with complex canopies and 
numerous cavities or mistletoe clumps, 
and deep duff to provide adequate con-
ditions for for truffles and other mush-
rooms. Establishing new territories can 
be risky for some small mammals due to 
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predator vulnerability and limited foraging 
opportunities while dispersing across non-
habitat areas to get to suitable habitats.
Genetic exchange between popula-
tions can also be limited in fragmented 
landscapes (Rosenburg 1997). Small 
mammal populations are particularly at 
risk of local extirpation in areas where 
genetic diversity within the popula-
tion is low and habitats are fragmented. 
Maintaining habitat connectivity on the 
landscape helps dispersal, new terri-
tory establishment and maintenance of 
genetic diversity within populations.
It is important to note that changes in 
forest type of condition does not result in 
habitat loss or fragmentation for all spe-
cies.  Habitat itself is very species specific, 
meaning that each species has its own set 
of needs for cover, food, water, and space.  
What may be habitat loss for one species 
(e.g., harvest of an old stand of timber 
critical to red tree voles) may actually 
increase habitat for another species (e.g., 
deer mice or voles that thrive in open 
habitat conditions and rabbits that benefit 
from forest edges).

Control Practices
Sometimes populations of certain small 
mammals will be problem for achieving 
our management objectives and control is 
deemed necessary. This can significantly 
effect local populations for short time pe-
riods, and sometimes non-target animals. 
See section at the end of the article for 
control options.

Climate Change
Species dependent on moist forest 
habitats and other specific habitat types 
associated with moisture and cool tem-
peratures are being impacted by climate 
change. For instance, the snowshoe 
hare occurring in areas with persistent 
snowpack change coat color seasonally 
to match its environment and avoid 
predators. The timing of this change is 
fixed and if their coats do not help them 
to camouflage, they become more sus-
ceptible to predation (McKelvey 2013).
Small mammals like the American pika 
are particularly sensitive to changes 
in climate. They are found in rocky 
outcroppings at high elevations. They 
are dependent on moist, cool summer 
conditions and deep winter snow. Pikas 
do not hibernate or enter torpor during 
the winter and deep snow acts as insula-
tion for pikas during especially cold 
periods and as a source of water in the 
summer (McKelvey 2013). Pikas may be 
negatively affected by warming condi-
tions and declines in snowpack due to 
their limited ability to thermoregulate 
and find moisture. 
Fire can have severe and varied effects on 
small mammals. For example, burrowing 
animals can take refuge from fire under-
ground, but upon reemergence, their 
food plants will be severely reduced. 
Fire is particularly impactful to small 
mammals when it burns at high inten-
sities over large areas. As the climate 

warms, these fire events are becoming 
more frequent in the region. Wildlife, 
especially those that depend on older 
forests like the red tree vole or flying 
squirrels, are particularly at risk from 
high intensity fire events due to their 
limited mobility (ODFW 2020) and 
loss of suitable habitat for many years. 
After large fire events, habitat may be 
diminished to the point that it will not 
support the life cycle needs of the wild-
life that once occupied it. Yet, species 
adapted to open conditions will thrive 
for many decades in the changed habitat 
conditions.

Management Practices 
There are many ways to help small mam-
mals when managing our forests. The 
following sections offer techniques for 
promoting small mammals, keeping in 
mind the varying life-history strategies 
among species and the critical roles they 
play in ecosystems. The forest floor, the 
midstory and the overstory should all 
be considered when enhancing habitat 
for small mammals. Incorporate small 
mammals in your management in the 
following ways: 
• Ecological value – make sure the areas 

chosen are those that are of the most 
ecological beneficial to small mammals. 
Areas in close proximity to streams 
are often considered the most benefi-
cial. Buffers on streams, wetlands, and 
ponds will benefit small mammals and 
can provide connectivity.

• Location value – connecting habitat 
patches to other, larger areas of habitat 
can be highly beneficial to small mam-
mals. Patches, buffers and corridors can 
create and maintain habitat connectiv-
ity across the landscape. 

• Landowner value – often there are parts 
of the forest that are easier to access for 
harvest than others. Choosing areas to 
leave for wildlife that are difficult to 
access because of topography and other 
limiting factors can save landowners 
time and money. 
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The use of traps and toxicants is 
regulated. Check with your local 
wildlife and forestry agency before 
using any toxicant or traps. For 
more information on controlling 
small mammals: 

http://icwdm.org/handbook/rodents

APHIS website:
https://www.aphis.usda.gov/aphis/home/

Photo by Mark Penninger

Pika
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Protection of habitat features
Retain largest/oldest and “defective” trees 
- Begin by identifying trees that may be 
of particular significance to wildlife. For 
example, those that are older and more 
complex in structure. They may have natu-
ral cavities, broken tops or large branches 
that make good resting and nesting sites 
for small mammals. Trees with platform 
in their formerly broken tops, or large 
branches are valuable. These should be 
left in the stand and smaller trees in close 
proximity should be thinned. 
Promote and maintain hardwoods - Hard-
woods have high value to wildlife. Many 
trees such as oaks, maples, chinquapin, 
cascara and madrone are particularly valu-
able to small mammals not only for cover 
and nesting but because they all produce 
mast (seeds and nuts) which can be a key 
food source for many species. 
Maintain and promote native shrub growth. 
When harvesting, minimize destruction 
of native shrubs to the extent practicable.  
Many shrubs provide cover, forage and 
nesting habitat for small mammals. Make 
sure to plant shrubs that will provide a 
variety of food sources throughout the year, 
including foliage, buds, fruits and seeds. 
Some of the species recommended include: 
trailing blackberry, raspberry, dogwood, 
viburnums, elderberry, salal, serviceberry 
elderberry, hazelnut, winterberry, bitter-
brush, rabbitbrush, currants, and service-
berry, among many others. 

Streams, Wetlands, Seeps, 
and Ponds
Water is essential for all wildlife including 
small mammals. Many small mammals 
are found in proximity to water sources 
whether directly or through vegetation 
found near water.  There are many ways 
that family forest landowners can provide 
water for wildlife: 
• Maintain riparian buffers on all water-

ways; this includes conifer and hard-
wood trees, shrubs, and plants. 

Thinning
Thin “from below”. Thinning has been 
known to not only improve the resil-
ience of forests to fire, drought and 
other stressors, but can also enhance 
habitat for certain small forest mam-
mals over time. In a study conducted 
on the effects of thinning in Coastal 
Oregon forests, small mammals such as 
the Pacific jumping mouse showed an 
increase in population size each year 
post thinning. Of the small mammal 
species in the study, none were nega-
tively impacted by thinning and most 
benefited in both the short and long 
term (Suzuki 2003). However, species 
that require overlapping canopies, such 
as the red tree vole and norther flying 
squirrel, can be more sensitive to thin-
ning treatments.

Gap Creation and  
Retention Patches
Create/Maintain canopy gaps. Open-
ings can be areas where all, or nearly 
all, of the overstory trees are taken (or 
were naturally missing). These open-
ings should be created, maintained or 
enhanced to allow for the development 
of shrubs and grasses. Openings also 
provide an opportunity for the regen-
eration of shade intolerant tree species 
like ponderosa pine. Consider creating 
or maintaining openings of 0.25 acre or 
more and in irregular shapes.  
Dense pockets of young conifers and 
shrubs are quality cover habitat for 
some small mammals such as snowshoe 
hare. Patch retention in thinning units 
can provide this habitat, but requires 
forethought and follow through. Mark 
areas to be maintained in a denser state 
from 30-50 feet across, and at least the 
same in length, (preferably longer) to 
provide a “patchy and clumpy” mosaic 
pattern. These areas should be left un-
thinned, (or thinned lightly). Patches 
should be configured across the land-
scape at regular intervals, not too far 
apart. 

• Enhance existing ponds so they are 
wildlife friendly; this includes keeping 
ponds well-aerated, vegetated, and free 
of invasive species. Artificial watering 
holes with steep or slick edges (e.g., 
troughs) should include a ramp or 
other method to allow for escape.

• Protect known water sources such as 
creeks and springs with buffers. This 
might include actions such as prevent-
ing livestock from entering the area; 
or, maybe just keeping an eye on water 
sources to make sure they are well veg-
etated.

• Consider creating artificial water op-
portunities (such as putting in small 
pools, or installing water troughs, etc.) 
if no natural water sources are available 
nearby. 

• Create and maintain habitat corridors 
and small connective elements like logs 
across streams. 

Connectivity 
When land is managed for connectiv-
ity, many wildlife species will benefit. 
Landowners can manage from a larger 
landscape perspective by studying the 
land surrounding their forest. This will 
inform where management for connec-
tivity will be most impactful, such as 
providing forest linkages on properties 
between protected lands. Connections 
between forest patches are known as 
wildlife corridors. Another commonly 
used approach to managing for healthy 
small mammal populations is to create 
habitat islands. Habitat islands, patches, 
or ‘leave areas’ are plots of land left 
during harvest operations which help 
facilitate the movement, and occupancy, 
of wildlife across the landscape and in-
crease the colonization of regenerating 
forests by small mammals. Small scale 
connectivity is important too, like leav-
ing a log across a stream or dispersed 
slash piles and habitat piles throughout 
a stand. Maintaining areas where wild-
life can disperse, nest, forage and hide 
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from predators is key to promoting the 
use of forested habitats by small mam-
mals. In well-connected habitats, a variety 
of wildlife will thrive.

Management of habitat features
Small mammals need cover to hide from 
predators, raise their young, to rest, 
and to protect themselves from harsh 
weather conditions. Small mammals 
find cover in a variety of ways, but there 
are some common actions landowners 
can take that will increase cover oppor-
tunities for small mammals. 
• Retain existing legacy structures, such as 

old “wolf ” trees (large trees with multiple 
branches along the entire trunk), snags 
and down logs.

• Leave or create habitat piles by placing 
large woody material (6” or greater in 
diameter) in at least 4 layers on the 
bottom and then cover these layers 
with fine branches on top. Consider 
retaining some slash piles instead of 
burning all of them.

• Leave or create snags and greater than 12 
inches in diameter and 10 feet tall across 
all forest ages and types, especially when 
using mechanical harvesters. 

• Protect and retain existing downed logs, 
particularly large logs, where they are 
during all forest management activities. If 
moving downed logs is necessary, mini-
mize movement and damage. Scatter cut 
tops and long butts across units.

• Create “large log surrogates” by parallel 
piling small diameter stems.

• Leave patches of dense shrubs in thinned 
forests (shrub patches 30 - 50 feet in 
diameter work well). 

• Leave patches or grassy areas un-
mowed (or wait until late summer or 
early fall to mow).

• Leave clumps of leave trees in harvest 
units. 

Identifying & Managing  
Nuisance Small Mammals
Small mammals can be considered a 
nuisance for a variety of reasons. The con-
sumption of seeds and saplings is a par-
ticular concern to small woodland owners 
(Taylor 2013). Damages caused during 
the beginning stages of tree establish-
ment can be costly and time intensive to 
resolve. There are approaches landowners 
can take to try and mitigate these issues 

while still providing habitat for small 
mammals in their forests.
The first step in addressing a nuisance 
mammal population is to identify which 
species is causing damage. This will 
inform the management approach best 
suited for the affected area. It is done 
in part by looking at the damages to 
the trees themselves and also looking 
for signs of the animal. For instance, 
gophers will have a system of mounds, 

Photo by Ken Bevis

Photo by Ken Bevis

Habitat Pile

Dead Wood Forest Habitat



earth plugs, and winter casts that make 
them unique to other small mammals. 
Doing “mound surveys” prior to planting 
can help inform the best management 
approach (DeCalesta 2003). Other species 
leave tell-tale sign, such as vole girdling of 
seedlings just above ground level.

Control Options
Sometimes small mammals interfere 
with landowner objectives. Several 
control strategies are available for use. 
Integrated Pest Management (IPM) 
is the most effective way of managing 
small mammal populations. IPM is an 
environmentally friendly, common sense 
method to controlling small mammal 
pests. This management approach uses 
inspection, monitoring and reporting 
to best fit what control strategies should 
be used. Although this approach can 
be labor intensive, there are often cost 
savings associated (EPA 2020). IPM 
helps address these issues from a holistic 
perspective that includes examining the 
animal’s daily behaviors. It may use a 
combination of tactics such as exclusion, 
predator encouragement and physical 
removal to address an issue. IPM meth-
ods can be found through the attached 
links.
Encouraging natural predation can help 
control small mammal populations. 
Predators include mammalian carni-
vores (martens/weasels, foxes, coyotes, 
bobcats etc.) and avian predators (owls, 
hawks and eagles). Many predator spe-
cies are generalists and will inhabit for-
ests of varying age classes. Predators also 
often have large home ranges and may 
help manage more than one species of 
small mammal. Supporting a variety of 
small mammal predators will help keep 
nuisance populations in check. Avian 
predators can be assisted in controlling 
nuisance small mammals by ensuring 
adequate perches in and around harvest 
units. Trees, snags or even installed 
perch poles are used by ambush hunting 
raptors. In particular, many owls will sit 

patiently on a well-placed perch, waiting 
for their prey to make a mistake. Habitat 
piles support mammalian predators such 
as bobcats and weasels.
Identifying problem areas and modify-
ing habitat can also be an effective way of 
preventing unwanted impacts. For rabbits 
and squirrels, exclusion methods can be 
utilized, like installing fencing and mesh 
tree barriers. However, it should also be 
noted that these methods will have mini-
mal influence on other small mammals, 
particularly those that are fossorial (live 
mainly underground) like gophers. 
Lastly, trapping and toxicants can be 
used to manage small mammals. These 
methods are the most damaging to non-
target species. Kill traps may cause un-
wanted fatalities or injuries to important 
wildlife inhabiting the stand when they 
are deployed. Live traps can be effective 
with certain species, but are labor inten-
sive and require significant expertise to 
be successful. Toxicants can have direct 
impacts (consumption of toxicants) and 
indirect impacts (consumption of ani-
mals that have consumed the toxicants). 
The use of trapping and toxicants should 
be a last resort and done so under the 
guidelines of state wildlife authorities, 
by following any pertinent regulations 

pertaining to rodenticide use, and by fol-
lowing labels in order to cause the least 
amount of harm to non-target species.

Summary
There are over 60 interesting and valuable 
forest small mammal species native to 
Washington and Oregon forests. Most will 
benefit from similar management strate-
gies providing diverse and well-connected 
habitats with a variety of elements such 
as legacy trees, snags, clumps of dense 
vegetation, broadleaf trees and shrubs, 
and downed wood. These habitat features 
will help promote healthy small mammal 
populations.
Small mammals provide a variety of 
ecosystem services that make them key 
contributors to healthy forests in the 
Pacific Northwest. 
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Bioden With Entrance
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of forest management.
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