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The Role of Beaver 1in Riparian

Habitat Management

Habitat Extension Bulletin

No. 38

In recent years, resource managers
have placed increased emphasis on
protecting and managing riparian
habitats (those areas next to or
influenced by water). Land managers
recognize that healthy riparian habi-
tats provide numerous benefits.
Proper management of these habitats
can improve water quantity and
quality, increase livestock forage
production and quality, allow wildlife
to prosper and provide human recre-
ational and aesthetic values.

Many land managers have realized
that beaver can play an important
and very cost-effective role in riparian
habitat management and enhance-
ment. With the exception of man, a
single beaver can modify its environ-
ment more dramatically than any
individual of any species in North
America. Beaver are occasionally
referred to as “grassroots conserva-
tionists” because of their water-
impoundment and conservation
efforts in our nationally important
watersheds. Without beaver on our
Wyoming headwalers, downstream
flooding would be more severe each
spring, and water conservation would
be a much more serious concern.
The manpower and monetary costs of
providing the benefits beaver pro-
vide would likely be staggering.

Beaver played an important role in
the early economic development and
settlement of Wyoming, beginning
with the first fur trappers around
1820. Beaver were trapped so inten-
sively that, by 1860, they were nearly
exlinct in the region. Legislative
protection from 1899 to 1919, com-
bined with intensive restoration
efforts by the Wyoming Game and
Fish Department, resulted in beaver
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This classic beaver colony in Jackson's Hole has all the familiar features:
a low dam, a lodge in the middle of the pond, and aspen for food and building material nearby.

recovery. In Wyoming, the beaver remained
classified as a protected animal until 1958 when it
was reclassified as a furbearer. Today. beaver
probably occupy only one third their original
Wyoming range. The loss of riparian habitats as a
result of urban development, stream channel-
ization, dams, overgrazing and unregulated rec-
reation has contributed to beaver reduction in
some areas. In other areas, beaver are not com-
patible with existing land uses and are intensively
controlled.

In recent years, between 5,000 and 10,000
beaver have been harvested in Wyoming annually,
providing over one-quarter million dollars in
annual revenues to the state from license sales,
trapper expenditures and related costs. Beaver
trapping is an important economic and recre-
ational activity in Wyoming. However, the eco-
nomic benefits of trapping to the state cannot
begin to compare with the economic benefits
derived from the beavers’ stabilizing influence on
watersheds.

Beaver Benefits

Beaver improve riparian and aquatic ecosys-
tems by creating and expanding wetlands and
elevating and maintaining water tables resulting
in subirrigation of adjoining areas. Subirrigation
into the flood plain encourages plant growth
which reduces soil erosion and improves water
quality by stabilizing stream banks. The increase

in vegetation provides additional forage and cover
for livestock and wildlife.

Beaver ponds stabilize watersheds by reducing
high flows and downstream flooding, maintaining
more constant summer flows and storing water
during droughts. Ponds retain sediment and
organic matter, thus improving fish habitat, and
the increase in water surface area produces a
corresponding increase in total aquatic productiv-
ity. These ponds also provide important pool
habitat for certain fish species, additional recre-
ational opportunities (fishing, wildlife viewing, etc.)
and scenic diversity.

Many landowners are understandably intoler-
ant of beaver on their property. Beaver can cause
serious damage, especially in lower portions of
watersheds where they may conflict with other
land uses by flooding roads, hay meadows, crop-
lands and facilities; damming culverts and irriga-
tion ditches and damaging valuable trees or
ornamentals. Yet even in areas where beaver are
a nuisance, management practices can sometimes
be employed to preserve existing land uses while
maintaining the benelfits beaver provide.

Riparian habitats provide the greatest overall
value to wildlife of any habitat type in Wyoming,
and the benefits of beaver-modified riparian
habitat to wildlife cannot be overstated. For
example, total bird density in some beaver-occu-
pied riparian habitat has been shown to be three
times that of adjacent riparian habitat. Beaver-
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occupied riparian habitat provides resting, feeding,
nesting and brood-rearing habitat for waterfowl.
Sandhill cranes seek out beaver ponds for nesting,
and both trumpeter swans and Canada geese have
been reported Lo nest on beaver lodges. Moose are
attracted to aquatic vegetation found in beaver
ponds. Muskrat and otter will sometimes take up
residence in abandoned beaver dwellings. The
presence of muskrat and fish in beaver ponds may
attract mink. Brook trout thrive in the productive
pond waters. Though dams can sometimes pose a
barrier to fish movement, beaver ponds benefit
most fish species inhabiting stream habitats in
Wyoming. Beaver ponds are especially critical to
the continued survival of the sensitive Colorado
River and Bear River cutthroat trout.

Beaver Life History And Behavior

The beaver (Castor canadensis) is North
America’s largest rodent: worldwide, only the
capybara (Hydrochoerus hydrochoeris) of South
America is larger. In Wyoming, an average adult
beaver weighs over 50 pounds and exceeds 40
inches in length from the
snout to the tip of the tail.
Beaver in excess of 100
pounds have been re-
ported in Wyoming.

Beaver live in family
groups (colonies) consist-
ing of an adult pair, young
of the year (kits) and
young of the previous year
(vearlings). In Wyoming,
the average number of
beaver per colony is five
but can range from two to
12 or more. Males and
females are virtually
indistinguishable from one
another externally except
when the female’'s mam-
mary glands are evident
for one to two months
after giving birth.

Beaver mate in the
water (under the ice in

the month of February.

Litters of one to six kits

(rarely eight) are born in late spring (mid-May to
mid-June). During this same period. yearlings
leave the family group in search of mates. Dispers-
als of well over 100 miles have been reported,
though the average dispersal distance for yearlings
is usually five to ten miles. Dispersing yearlings
will sometimes travel considerable distances
overland.

Though beaver can be active at any time of day,
they are primarily nocturnal, becoming active near
dark and remaining active through the night.
Occasionally, beaver can be seen during daylight

As young beaver mature, they move up and down stream
{o build their own dams. In many cases, they eventually
: - . pioneer far out into sagebrush country, building wet
icebound colonies) during streamside habitat where none existed before.

hours, especially in the fall when they are hur-
riedly repairing lodges and dams and caching food
for the winter.

Well adapted to aquatic life, beaver have been
reported to dive for as long as 15 to 20 minutes.
The broad, flat, leathery, scaled tail serves as both
a rudder and prop. When alarmed, beaver will
slap their tails on the surface of the water. The
webbed hind feet are specialized for swimming
while the clawed front feet are specialized for
grasping and digging.

Though beaver are infrequently seen, signs of
their activities are readily evident. Beaver dwell-
ings are of three distinct types: the open- water
lodge, the bank lodge and the bank den or burrow.
A single colony may have one or several dwellings
scattered over the colony's home range. The
beaver lodge is one of the most interesting and
functional structures in nature, serving as a
formidable barrier to predators and providing a
micro-environment suitable for habitation inde-
pendent of outside climatic conditions. While
temperatures outside the lodge may be well below
zero, heat radiating from
the occupants inside
maintains above-freezing
air temperatures through-
out long, icebound peri-
ods.

Probably the best
recognized and most
important feature of
beaver-occupied habitat is
the dam. Studies have
shown that variations in
sound frequency of flowing
water induce dam building
behavior in beaver. Steep
gradients, eroding or rocky
channels and high flows
can limit beaver dam
building actions, as can
the lack of dam building
materials. Extremely
versatile, beaver will build
dams from the materials
available. In marginal
habitat, they may even use
rocks, sagebrush, corn
stalks or other unusual
items as dam-building materials.

Another distinct beaver activity is the cutting of
trees and shrubs. Beaver are strictly vegetarian
(herbivores), their diet comprised largely of woody
materials when forbs, grasses or aquatic vegeta-
tion are unavailable. During the summer. beaver
rely extensively on non-woody food. During fall,
colonies that will be ice-bound through the winter
collect a food cache made up of trees and shrubs.
The colony will feed on this cache through the
winter.

Many species of woody plants are cut for




Cutting trees is nearly
as instinctive as
breathing for a beaver.
It’s not unusual for a
beaver colony to cut on
large trees for several
months. When one of
these giants falls, the
lumberjack and his
companions are some-
times injured or killed.

building materials
(dams and lodges)
but are not eaten.
For example, beaver
rarely consume the bark of evergreens such as
spruce or pine, but they occasionally cut these
trees for building materials when preferred species
are unavailable. Since only the leaves, bark and
smaller branches of preferred species are eaten,
the remainder of the tree is often used as building
material.

Beaver within a colony are highly territorial
toward members of adjoining colonies or transient
populations moving through their territory. The
generally accepted opinion is that beaver mark
territorial boundaries (those boundaries a beaver
will defend) with castoreum, a strong smelling
substance released by special castor sacs located
at the anal area. Castoreum, which is believed to
function as a pheromone or communicating
substance, is often deposited on mounds of mud
carried from the stream bottom. These mounds
can be found throughout a colony's territory but
are most commonly found at territorial bound-
aries. In areas with high beaver population
densities, a colony’s territory and home range may
be identical. At low densities, or when unoccupied
habitat separates colonies, a colony's home range
may exceed its territorial boundaries. Beaver in
isolated colonies will generally not exhibit territori-
ality or marking behavior.

Beaver colony density is determined largely by
the quality of existing habitat. Most streams with
good beaver habitat throughout Wyoming and the
region can have at least two beaver colonies per
mile of stream, although this can vary widely. In
Wyoming, beaver colony home range can exceed
one mile along a stream course in sub-optirmum
habitat.

Beaver Habitat Selection and Limiting Factors

Use of beaver for riparian habitat management
requires a knowledge of the animal’s habitat
preferences. Beaver distribution in North America
is closely tied to the distribution of quaking aspen
(Populus tremuloides). Aspen is used extensively
for dam building and appears to be the preferred
forage of beaver continent-wide.

In Wyoming, aspen
reproduction by
seed has not been
reported. Instead,
aspen regenerate exclusively by suckering (sprout-
ing), a process induced primarily by fire or cutting.
Aspen stands have a network of interconnected
lateral roots from which suckers originate. Be-
cause it reproduces from root suckers, aspen
occurs in clones of a few to thousands of geneti-
cally identical individuals. Suckering and sucker
growth are suppressed by shade and by the apical
dominance of mature aspen trees. Suckers free of
overhead domination grow rapidly, provided heavy
browsing by livestock and wildlife is minimal.

Aspen abundance has apparently been reduced
statewide. This decline is attributable, in part, to
fire suppression. Resource managers and land-
holders can improve beaver habitat by manipulat-
ing over-mature aspen stands with techniques like
prescribed burning and clear-cutting. Where
conifers are encroaching into aspen stands,
selective cutting or clear-cutting both the conifers
and the aspen can induce aspen suckering.
Beaver play a limited role in aspen stand regenera-
tion by cutting trees, thereby stimulating re-
sprouting,

Beaver use a variety of other riparian habitats
in Wyoming, particularly willow and cottonwood.
Habitats with aquatic vegetation available year-
round can also be occupied, as long as dam and
lodge building materials are available. For ex-
ample, beaver can subsist on water lilies year-
round, using the leaves and stems during the
growing season and the large root stocks during
winter. Beaver have also been reported to use a
variety of upland habitats (e.g., sagebrush), but
these habitats are usually not suitable for long-
term beaver subsistence.

Forage quantity and the size of unoccupied
habitat necessary for long-term beaver establish-
ment are difficult to assess. A 40 to 60 percent
tree or shrub canopy closure of preferred beaver
forage species is considered optimum food avail-
ability. Generally, beaver require a minimum of
one-half mile of stream channel. Narrow flood-
plain habitats, such as canyons and ravines, are
generally considered unsuitable. However, in
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some areas of southwestern Wyoming, beaver
historically occupied narrow canyon habitats and
were (he stabilizing factor in some of these walter-
sheds. Where beaver occupy lakes, reservoirs and
marshlands, the minimum habitat area necessary
for long-term occupancy appears to be one-half
square mile. Beaver will forage at distances
exceeding 600 feet from water, but most foraging
occurs less than 300 feet from the water’s edge.
The availability and accessibility of forage are
important factors limiting beaver colonization.
Stream complexity (side channels, sloughs.
oxbows, etc.) allows beaver easier access to forage.

Beaver require a permanent, relatively stable
water source. Streams with gradients in excess of
15 percent are seldom occupied; the optimum
stream gradient appears to be six percent or less.
If beaver are unable to dam a water course, soils
suitable for establishing bank dens are necessary:
rocky soils or highly erosive banks limit beaver
dwelling establishment opportunities.

Beaver Management Opportunities

Degraded Riparian Habitats

The degradation of riparian habitats continues
to be a statewide problem. And while beaver can
improve degraded riparian areas, these habitats
are generally not suitable for beaver until the
stream channel is stabilized and riparian vegeta-
tion restored. Riparian habitat degradation can be
caused by a variety of factors, singly or in combi-
nation, including overgrazing, [ire suppression,
drought or other natural events that have resulted
in loss of vegetation, increased erosion and forma-
tion of gullies.

I{ livestock grazing is the problem, measures
should be taken to direct livestock away from the
riparian zone. These measures can include
providing mineral blocks on uplands, herding,
fencing, providing upland shade with trees or
shelters, upland vegetation treatments (burning),
and upland water developments. Once recovered,
the riparian habitat can again be used by livestock
under a carefully controlled grazing regime. More
detailed information regarding livestock manage-
ment techniques can be found in the Wyoming
Game and Fish Department habitat extension

bulletin number 35, *"Wooded Draw Management
in Northern Great Plains Rangelands.”

Where stream banks have been severely eroded
or where gullying has occurred, bank stabilization
structures, drop structures and riparian vegeta-
tion plantings (i.e., willows, cottonwoods) offer
potential solutions. Cutting or burning old-growth
aspen, cottonwood, willow and encroaching
upland species such as sagebrush adjacent to
streams will encourage re-sprouting of desirable
riparian plants, but these practices should only be
conducted in a manner that maintains water
quality over the long term.

Newly established riparian trees and shrubs
should be given sufficient rest from grazing to
prevent new plants from being destroyed by
grazing or trampling. Beaver can then be reintro-
duced to further enhance habitat recovery. Bea-
ver ponds will raise the water table and expand
the area of vegetative recovery. In all recovery
efforts, a commitment to livestock and beaver
population management is necessary to prevent a
return to former, degraded conditions.

It is important to recognize that beaver do not
follow a manual regarding suitable or unsuitable
habitat. They are very adaptive and may establish
themselves in marginal habitat when suitable
habitat is unavailable. While these occupations
are often short-lived, they can provide immediate
benefits to riparian habitats. This adaptiveness
has been demonstrated in southwestern Wyoming
where attempts to restore degraded riparian
habitat by artificially encouraging beaver with food
and/or building materials have met with some
success.

This approach has limited application for most
areas—it takes a lot of effort necessary to continu-
ally provide young branches for food and building
materials during periods when alternate forage is
lacking. Yet this approach can be successful if
conducted simultaneously with vegetation treat-
ment to improve willow and aspen densities
throughout the drainage.

Suitable, Unoccupied Habitat

Most optimum beaver habitat in the state is
already occupied unless it has been intensively
trapped or is far from existing beaver populations.




Few animals appreciate the habitat around a
beaver colony more than the Shiras moose.
While these large ungulates can survive on a
diet of aspen, fir and spruce, they prefer the
willow and aquatic vegetation that springs up
in and around a beaver pond.

In considering beaver transplants into seemingly
suitable, unoccupied habitat, a landholder, may
be prudent to ask why the habitat is currently
unoccupied. Beaver do not always remain where
they are released, and if the immediate habitat is
less than optimum, transplanted beaver may
disperse to other areas. In doing so, they may not
provide the benefits originally envisioned, instead
becoming a nuisance requiring control. Informing
landowners upstream and downstream from
targeted transplant sites prior to beaver release is
highly recommended.

Trapping and Transplanting Beaver

Beaver trapping and transplanting should be
conducted by an experienced trapper and/or in
consultation with personnel from your local
Wyoming Game and Fish Department district
office. In some situations, the department may
provide limited assistance. When possible, cap-
tured beaver should be weighed and their age
class (adult, yearling, kit) determined. Sex detler-
mination is difficult unless the female is lactating
(producing milk for young). Where external
evidence of sex is lacking, it is possible to feel the
bony (ossified) penis or baculum of the male. To
assure a permanent record and positive identifica-
tion in the event of later recapture, all trans-
planted beaver should be ear-tagged. Metal ear
tags are easily applied and are generally not visible
except at close distances. Tags should be num-
bered and include a return address: all tagging
information should be submitted to the Wyoming
Game and Fish Department.

Two trap designs are recommended for beaver
live-trapping: the Bailey trap (underwater set) and
the Hancock trap (bank set). The Bailey trap
requires shallow water and is most useful for trap-
wary beaver. The Hancock trap seems to work
best in areas where beaver are actively marking
territories or when trapping a colony for the first
time. Unlike the Bailey trap, the Hancock trap
seldom “miss.” Snares are sometimes used for
capturing beaver to be transplanted, but the risk
of injury to the animal is much greater. For this
reason, the use of snares is not recommended.

Adult or yearling beaver should be transplanted
in male/female pairs; transplanting all males or
all females will likely result in animal dispersal to
other areas in search of mates. Adult females
should not be transplanted until after kits are
weaned (August) unless the kits accompany the

female. Yearlings and adult males can be trans-
planted any time between May 1 and September
30. Transplanting after September can be a
problem, especially at higher elevations where
winter may set in before transplanted beaver have
the opportunity to build a dwelling and cache
winter foods.

Beaver have strong homing instincts, so trans-
planted animals should be moved a sufficient
distance from their home colony to reduce the
likelihood they will return. This is particularly a
problem when adult pairs are separated (in one
documented case, a transplanted adult male
beaver returned to its home colony within a week
following transplant to a site 12 miles away).

Beaver Management Following Relocation

Once beaver are introduced or reintroduced to a
watershed, a commitment to manage the popula-
tion is necessary, particularly where fisheries
enhancement through beaver pond establishment
is an objective. Otherwise, only short-term ben-
efits will be realized. Beaver management should
be on a drainage basis. Beaver can rapidly popu-
late a drainage, to the point of occupying all
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suitable habitat. There is no accurate method for
estimating beaver population size. If the number
of separate colonies can be determined, the
average colony size can be applied to get an
estimate of the population. Since precise num-
bers ol individuals can not be readily determined,
beaver management plans should be based on the
number of colonies.

The longevity of a beaver colony depends on the
quality of the habitat and the size of the colony’'s
home range. Where the colony establishes a large
home range in optimum habitat, the site may be
continuously occupied for many years. One site
in northwestern Wyoming has been continuously
occupied for at least the past 50 years.

Conversely. beaver occupancy in certain types
of riparian habitat can be relatively short-lived,
though the ponds and dams may remain in place
for many years thereafter. For example, occupa-
tion of some willow communities may last only six
to eight years. The abandoned ponds will eventu-
ally silt in, and a productive meadow will result.
Under natural conditions, trees and/or shrubs
will eventually become established. making the
site suitable for beaver colonization once again.
The length of this cycle is highly variable, ranging
from a few years to a century. Unregulated
livestock grazing of these beaver-made meadows
can extend the length of this cycle or prevent
beaver habitat restoration altogether by deterring
reestablishment of preferred trees and shrubs.

Beaver abandoning an area will likely move to
the closest unoccupied habitat. If that unoccu-
pied habitat is in the same drainage, the cycle of
occupancy-abandonment-succession will repeat
itself. Where multiple colonies occupy the same
drainage, previously abandoned siles may be re-
colonized before they have had sufficient time to
rejuvenate. This can result in habitat degradation
and subsequent beaver abandonment of an entire
drainage in a relatively short period of time. With
abandonment, fisheries potential is often lost. The
best management approach is to control the
beaver population so that some habitat in the
drainage remains unoccupied.

Beaver Control and
Minimizing Beaver Damage
Where beaver are in conflict with existing land
uses, land managers can exercise options other
than elimination of the beaver population. The
riparian habitat benefits lost with total beaver

control often outweigh the elimination of a nui-
sance problem. Since beaver fill a key role in
preserving riparian habitat, each case should be
evaluated on a site-specific basis. Without this
consideration, the land manager may incorrectly
interpret and react to the problem.

For example, a landowner once requested
assistance in removing an estimated 200 to 300
beaver on a three-mile siream segment. During
review, a wildlife biologist discovered that the area
was marginal beaver habitat. and only one colony
was present. The landowner was seeing beaver-
cutting activity over the entire stream segment,
much of which was old. The more recent activity
from the single colony was restricted to about one
mile of stream. It is likely that this colony’s home
range was large because of marginal habitat.
Multiple dams and/or dwellings were thought to
reflect a larger beaver population than actually
existed. The landowner failed to realize that no
direct relationship exists between the number of
dams and dwellings and the number of beaver in
an area.

A few methods can be employed to minimize
beaver damage, but the options available vary
with the site-specific problem. It is best to deter-
mine the nature and extent of the problem, then
take the appropriate action.

Bacle from the brinlc of extinction. trumpeter swans in the
Yellowstone area often use beaver ponds for feecling and
loafing.




Dam Building

Multiple dams can sometimes be a detriment to
fisheries, especially where spawning areas are
needed, but generally, the more dams constructed
by beavers, the greater the benefits to the riparian
system. If dams are a problem, it does little good
to remove the dam. One dam adjacent to a
roadway in northwestern Wyoming was removed
nearly every day for an entire summer by a high-
way maintenance crew—the beaver rebuilt the dam
each night. The U.S. Forest Service and other
land management agencies have successfully used
perforated pipe to ensure continued water flow
through beaver dams.

When beaver construct a dam across a culvert,
placing fencing upstream from the culvert has
proven successful. In most cases, beaver will
build a new dam against the fence rather than the
face of the culvert, thus allowing water flow. Land
managers should consult local Game and Fish
Department, Soil Conservation Service, Forest
Service and Bureau of Land Management person-
nel for advice on these and other alternatives.

Tree Removal

Removal of valuable trees, ornamentals or
entire tree stands by beaver is another concern of
land managers. Ornamental damage is usually
associated with rural homes and occasionally with
urban situations. Techniques such as exclusion
fencing and/or wrapping have successfully de-
terred beaver from cutting ornamentals. In urban
situations, repellents, lights and noise have all
been attempted with limited success; the best
solution is often beaver removal. If transplant
sites are available, live trapping should be consid-
ered. Again, consultation with wildlife managers
is recommended.

Conclusion
Because of their ability to dramatically alter
their environment, beaver can play a key role in
riparian habitat management. Several agencies
and numerous publications are available which
provide the land manager with proven riparian

habitat management techniques. Wyoming Game
and Fish Department biologists are available for
advice and assistance and several department
publications offer stream management sugges-
tions. The Soil Conservation Service in associa-
tion with local conservation districts is an excel-
lent source of technical and financial assistance.
The Wyoming Riparian Association, which may be
contacted through the Wyoming Association of
Conservation Districts, provides advice and
educational materials promoting sound riparian
habitat management. Other resource manage-
ment agencies such as the Bureau of Land Man-
agement and U.S. Forest Service can provide
additional insight into riparian habitat manage-
ment.
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This publication is one in a series of habitat
extension bulletins produced by the Wyoming
Game and Fish Department. Call 1-800-842-1934
for additional information or assistance.
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