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Identifying and Managing

Aquatic Rodents in Texas:

Beaver, Nutria and Muskrats

Dale A. Wade and Charles W. Ramsey *

Beaver (Castor canadensis), nutria (Myocastor
coypu) and muskrats (Ondatra zibethica) are important
furbearing animals in Texas. All three species are semi-
aquatic rodents that utilize similar habitat and are some-
what similar in general habits and appearance. They may
simultaneously inhabit the same lakes, marshes and
streams, but they differ substantially in size and specific
habits.

Beaver are the largest native rodents in North Amer-
ica; some adults weigh more than 100 pounds. Nutria are
native to South America and were brought into the
United States about 50 years ago; adults may weigh as
much as 20 to 25 pounds. Muskrats also are native to
North America; adults commonly weigh from 2 to 4
pounds.

These species are valuable as furbearers and have
positive effects on the environment. However, they may
also cause substantial economic or other losses. In order
to manage these species in Texas it is necessary to under-
stand their ecology and damage. as well as methods of
control. The following discussion considers the species
in order of their general importance in Texas.

BEAVER

General History

The history of the beaver in North America is a
lengthy one, with the earliest evidence of beaver occur-
ring in Pleistocene deposits. It is believed that beaver
occupied streams in North America for thousands of
years before the first European settlers arrived. and
probably attained a population level which filled avail-
able habitat. Climatic conditions and plant succession,

*Extension wildlife specialists, The Texas A&M University System.

with their influence upon the amount and quality of habi-
tat, undoubtedly caused some population fluctuations.
Seton (1900) estimated that in primitive times there were
some 60,000,000 beaver in North America.

The Indians killed beaver for food and used their skins
for clothing; they captured beaver with snares, nets and
deadfalls. This harvesting of beaver had little effect on
the total population, and could be considered simply a
part of the natural environmental pressures upon wildlife
in general. However, the coming of white men dramati-
cally changed the factors which influenced beaver popu-
lations. The invasion of North America by Europeans
not only altered natural conditions. but also caused the
Indians to modify their ideas and practices. Beaver pelts
became important in the fashion markets of Europe and
many beaver were killed to satisfy this demand. The
early fur trade depended almost entirely upon Indians
who gave furs in trade for whatever products the whites
had to offer. But this system failed to supply enough
beaver pelts to satisfy demand, so the era of the ““white
trapper” or ‘‘mountain man’ came into being. Between
1800 and 1850, the major explorations in western North
America were made largely to discover new areas for
trapping beaver.

About midway through this 50-year period, steel leg-
hold traps were invented. These traps enabled trappers to
operate with much greater efficiency at a time when fur
demand was reaching its peak. The extirpation of beaver
from much of their original habitat followed shortly and
by 1850, when the whims of fashion decreed that silk
hats should be the successor to beaver hats, the scarcity
of beaver had become noticeable. Trappers were going
farther into headwater areas, were staying longer and
were returning with fewer pelts. By the late 1850s,
beaver populations in most of the American West had
been severely depleted.

Even the low pelt prices common after 1850 did not
end the exploitation of beaver. Trappers who knew no



other way of life continued to eke out a living by selling
pelts for whatever the market would bring, and beaver
populations continued to dwindle through the last half of
the 19th century. The low point probably was reached
sometime between 1890 and 1900.

About 1900 most western states began protecting
beaver. From that time to the present, because of protec-
tion and transplants, beaver populations have increased.
Since much of the original beaver habitat has been al-
tered, it is not likely that the total beaver population will
again reach the level present before European settlement
of North America. Nonetheless, in some areas beaver
populations may exceed pristine levels because of the
favorable habitat created by land management practices.

Texas History

Historical references to the early fur trade generally
emphasize the Rocky Mountains and other western
areas, with little mention of the beaver harvest and fur
trade in Texas. Yet, Texas beaver were nearly extinct by
1900, primarily because of the fur trade. Beginning in
1925, beaver were protected by Texas laws and regu-
lations and their harvest was controlled. Beaver that
caused damage were commonly live-trapped and trans-
planted to other areas. There isn’t much information on
the number of beaver transplanted within Texas or
brought in from other states, but records do show numer-
ous transplants from 1939 to 1961 and there were many
that were not recorded (Texas Parks & Wildlife Depart-
ment, unpublished data, Fig. 1). These were generally
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Figure 1. Beaver transplants recorded by the
Texas Parks & Wildlife Department, 1939-73. (47
transplants; 229 beaver)

Source: TPWD, Austin; January 7, 1984

Figure 2. Beaver distribution, 1984.

successful and both protection and transplanting contrib-
uted to a relatively rapid increase in the Texas beaver
population. By the mid 1960s there were many com-
plaints of beaver damage in Texas and transplanting to
protect beaver was no longer considered necessary. As
damage complaints increased, restrictions on “‘taking”
beaver were gradually reduced. At present, beaver popu-
lations are quite high. Damage is serious in many areas,
particularly the eastern half of Texas, and removal of
beaver for damage control is legal throughout the year.
Consistently high fur prices would stimulate beaver
harvest and contribute to population control. However,
beaver fur prices have been erratic and relatively low for
several decades (see Tables 1 -3, pp. 42—44). It is often
claimed that beaver pelts from warm southern climates
are of lower quality than those from cold northern cli-
mates. Whether or not this is true, the result of the claim
is that lower prices are paid for southern furs and har-
vesting of southern beaver often is not profitable to trap-
pers. As a consequence, beaver continue to increase in
numbers and extend their range into urban and rural
areas in western and northern Texas. Beaver are now
present in most arecas of Texas except in parts of the
Trans-Pecos, the High Plains and the Panhandle (Fig. 2).

Description

Beaver are semi-aquatic furbearing animals and the
largest of all North American rodents. Mature beaver
normally weigh 40 to 60 pounds; occasionally large
adults may reach 100 pounds or more. Average adults are
25 to 30 inches long from the nose to the base of the
paddle-shaped tail. The flat, scaly tail is 6 to 8 inches
wide and 10 to 12 inches long on adults. 1t is both useful



and unusual. It is used as a rudder and for propulsion in
swimming, and is slapped against the water surface as a
danger signal. On land, a beaver uses its tail as a brace
when cutting trees and for balance when holding or
carrying material with its front feet and legs.

Beaver have large, fully-webbed hind feet which pro-
vide the major propulsion in swimming and good sup-
port on soft, muddy surfaces. The three outer toes of the
hind foot have thick, blunt nails; the two inner toes curve
toward the body and have sharp nails. The second of
these toes has a split nail and is thought to be used for
grooming their fur. Beaver have five toes with strong
claws on each front foot. Their front feet are dextrous,
well-adapted for digging and are used to hold and ma-
nipulate material. The front feet are small, have no webs
and are used very little in swimming.

Beaver have short, stout legs that are specialized for
work and swimming but poorly adapted for running.
Beaver are slow and awkward on land but swift and
graceful in water. Therefore, they rarely travel far from
water unless forced by drouth, a need for food or a
search for new territory.

The eyes, ears, nose and mouth of beaver are highly
specialized for their aquatic life. The eyes are set high on
the head and allow vision above water while the beaver is
almost totally submerged. Beaver also appear to see well
under water. Although their ears are small, their hearing
is good. Both ears and nostrils have valves that close
under water. Their sense of smell is well developed.
Beaver have large, paired incisors (front teeth) that are
orange to brown on the front surfaces. The beaver’s lips
can be closed behind the incisors so that the teeth can
be used under water. Beaver have sixteen large molar
teeth—four on either side of the upper and lower jaws;
these are used for grinding vegetation. As in many other
rodent species, the incisors grow continually throughout
life and beaver must keep them worn back by daily use.
The front surface of the incisors is extremely hard but the
teeth become progressively softer toward the back. As a
result, the back wears down more rapidly than the front
and the incisors are kept chisel-shaped, sharp and effi-
cient by constant growth and wear.

Beaver have a soft, dense undercoat of fur protected
by long, coarse guard hairs. Their fur appears golden to
dark brown on the back, shading to a lighter color on the
belly. There are occasional albino beaver. Beaver care-
fully groom and condition their fur with oil from a pair of
anal glands which empty into the cloaca, the external
ventral opening (between the tail and the hind legs) of
the intestines and the reproductive and urinary tracts.
This o1l, along with oil from glands in the skin, normally
prevents beaver from becoming wet at the skin surface.

In addition to the paired oil glands, both male and
female beaver have a pair of scent glands called ““castor
sacs” or “‘castors.” These are anterior to the oil glands
and empty into the cloaca. The product of these castors
and the urine which enters them is a yellow liquid called
castoreum. Castoreum is deposited at scent mounds by
adult beaver, possibly as a territorial marker and/or for
identification of sex and reproductive condition. The

odor is readily detected by humans and is not unpleasant.
The oil gland secretions also are chemical signals to
other beaver.

Determination of Sex

There are no visible external differences between male
and female beaver except late in gestation and during
lactation, when the female exhibits four ventral teats be-
tween and just behind the front legs. At other times the
teats are not readily visible. The simplest way to sex
beaver when teats are not visible is to palpate for the
baculum (penis bone), which is about 1 inch long in
adult males and is easily located on most male beaver.
This is done by feeling externally on the underside of the
beaver. The baculum is midway between the pelvis and
cloaca; if it is not present, the beaver can be assumed to
be female.

Biology and Behavior

The beaver is one of the few mammals other than man
which is capable of modifying habitat to suit its needs.
Beaver often inhabit natural ponds, lakes or streams that
supply sufficient water for their safety. But often beaver
must provide their own impoundments for adequate
water depth. Beaver are highly skilled in building dams
of sticks, stones, mud and other materials to maintain a
constant water level. They exhibit an unusual degree of
engineering skill in choosing dam locations. Usually, one
dam is built to provide the water impoundment for the
main lodge in a colony; one or several secondary dams
may be built to provide safe travel routes and aid in
transporting tree limbs and other vegetation. Beaver also
commonly build or dig canals to aid in transporting
vegetation to the home pond.

In Texas, beaver often live in dens (burrows) in stream
or lake banks, or may dig simple bank dens as temporary
living quarters when establishing new colonies. How-
ever, in some instances a lodge is constructed for living
quarters. A lodge is usually dome-shaped, built of sticks
and mud, with a large interior chamber above the water
line. Lodges may be built entirely on land, but usually
have one side against the bank; some are completely sur-
rounded by water. The entrances, normally two or more,
are under water. Beaver burrows and lodge entrances are
usually at least 12 inches in diameter and some are much
larger. The interior chamber may be 3 feet high and sev-
eral feet in diameter.

Colony and Family

A beaver colony consists of a small group of animals
occupying the same area or areas, such as a portion of a
lake, a section of stream or a series of ponds on a drain-
age. The colony maintains communal dams and uses the
same food source. Typically, the colony is a family unit
which includes the parents and their offspring of the pre-
vious and current years.



Family size and age class composition vary among
colonies. Reported averages for family size range from
three to eight. Fur trapping, predation, habitat quality
and other influences on individual survival distort family
composition. For example, in 22 studies the average per-
centage of adults in observed colonies ranged from 15 to
61 percent.

Beaver within a colony may occupy several bank dens
or lodges. The male parent often takes up quarters away
from the home lodge or den when the young are born.
The yearlings begin extending their range to other dens
and lodges, although they continue to use the home
lodge until they disperse as 2-year-olds.

In northern climates, beaver must keep their dams in
good repair to have adequate water depth, and must es-
tablish a food cache to last through the winter. The food
cache consists of a large pile of green tree limbs an-
chored to the bottom of the home pond where they can be
reached when the pond is frozen over. Food caches may
not be necessary in most areas of Texas where ponds do
not freeze, but caches are common in some of these areas
as well.

Colony members seem to stay within their boundaries
unless a lack of food or water, or habitat saturation,
forces them to migrate elsewhere. The progeny are al-
lowed to remain until about 2 years of age when they
either begin to disperse or are driven out by the parents.
Beaver trappers generally believe that 2-year-olds may
be killed by the parents if they refuse to leave. Dispersal
is important in reducing population pressures and social
stress, and may also be a primary means of preventing
inbreeding. Young adults leaving to establish new colo-
nies may have to travel long distances to find suitable
unoccupied sites.

Movements and Dispersal

The pattern of daily movement centers, for the most
part, around the lodge and pond. Beaver are primarily
nocturnal and do most of their feeding and dam construc-
tion at dusk and after dark. Beaver activity outside the
lodge is much greater just before dark and in the early
morning hours after daybreak.

Seasonal movements of beaver vary greatly by sex and
age classes. The female parent in the colony is relatively
sedentary throughout the year. She is occupied with care
of the young during the spring and summer. Little if any
migratory movement by beaver occurs during late fall
and winter. Certain conditions may force colonies or
even the entire population along a stream to migrate.
Flooding or depletion of the food supply are the most
common causes of such large migrations.

The coming of spring brings high water and the birth
of the new litter. Then 2-year-old beaver disperse from
the home colony. These animals may spend the entire
summer roaming about and not settle at any specific lo-
cation before early fall. The location finally chosen for
winter quarters may be adjacent to the parent colony or it
may be on an entirely different stream drainage, depend-

ing on habitat conditions and competition for territory
by other beaver. Dispersal distances vary considerably
but average between 5 and 6 miles from the natal colony.
During the dispersal period, 2-year-olds attempt to lo-
cate mates. If successful, they mate the following winter.

Reproduction

Beaver normally become sexually mature after they
leave the home colony. This may be partly due to the
social structure of beaver colonies, which tends to inhibit
sexual maturation of the young. Normally, only the
dominant female (usually the largest and the oldest in the
colony) comes into estrus and breeds. There may be
similar repression of young males by the dominant male.
Dispersal permits sexual behavior to develop. Thus, if
favorable habitat and good food supplies cause less dis-
persal and larger colonies, there may be less reproduc-
tion by young adults. This may partially explain the later
maturity of beaver in the southern states. Likewise, lim-
ited food supplies and/or poor habitat which force more
rapid dispersal of juvenile beaver may contribute to early
breeding.

Beaver are normally monogamous and produce only
one litter per year in northern states. Breeding in cold
northern states normally occurs from January to March,
although some may breed earlier or later. Research and
reports from wildlife management field staffs indicate
that breeding may occur throughout the year in Texas,
with a major peak in winter. These data suggest that it is
possible for females to produce more than one litter per
year, although this has not been confirmed.

Gestation Period and Litter Size

Reports indicate that the gestation period for beaver
ranges from 98 to 128 days with 100 to 105 days being
the most common.

Litter size depends upon the age and size of the female
and the quantity and quality of the food supply. Litters
contain one to nine kits with the average being three or
four. Larger litters seem to be borne by large females in
their prime (4 to 6 years) and are common in good
habitat.

Beaver kits weigh about 1 pound at birth, although in
large litters they may be smaller. In appearance they are
miniatures of their parents, with a color range from light
brown to nearly black. Kits grow rapidly and begin
taking solid food in 2 to 4 weeks. By 6 months of age
they normally weigh & to 10 pounds.

Mortality and Life Expectancy

Beaver have a relatively long life span for wild ani-
mals. Most do not live more than 10 years, but some may
live 20 years or more.

Beaver have few natural enemies because of their
aquatic habitat and behavior. River otter (Lutra canaden-
sis) and mink (Mustela vison) occasionally prey on



beaver kits. Coyotes (Canis latrans), wolves (Canis
lupus), bears (Ursus arctos and Ursus americanus),
wolverines (Gulo luscus), lynx (Lynx canadensis), bob-
cats (Lynx rufus), mountain lions (Felis concolor) and
alligators (Alligator mississippiensis) are among the
larger predators that will prey on beaver if the oppor-
tunity occurs. However, beaver rarely travel far from
water and are relatively safe from most predators. In ad-
dition, adults are capable of putting up a strong defense
when necessary. Natural predation in Texas probably has
little effect on beaver populations.

Other than occasional outbreaks of tularemia, the
major cause of beaver mortality is the annual harvest for
fur and damage control. Data indicate that beaver can
maintain or increase their populations with an annual
harvest of 30 to 40 percent. Thus, it should not be sur-
prising that their populations and range in Texas are rap-
idly expanding, since current fur prices offer little incen-
tive for harvest and damage control efforts are limited.

Parasites and Diseases

Beaver appear to be less affected by diseases and para-
sites than many other wild species. They do harbor
several external and internal parasite species which nor-
mally have little effect on beaver populations. Screw-
worms occasionally have been reported in beaver, nor-
mally as a result of wounds.

Tularemia, a bacterial disease caused by Francisella
tularensis, may have caused several epidemics that killed
many beaver in the Rocky Mountains and northern
states. Its importance in Texas is not known, but it is
probably not significant at present. Tularemia can be
transmitted to humans through bites by insect vectors or
infected animals or by handling animals or carcasses
which are infected. The organism is believed to enter
through small abrasions or wounds in the skin. Tula-
remia has been found in many wild animals, but it is
relatively rare in humans in North America. Most human
cases have occurred through exposure to infected rab-
bits, rodents or carnivores.

Giardiasis is a disease caused by a protozoan parasite
(Giardia lamblia) carried by many animal species, in-
cluding beaver. Beaver do not appear to be severely
affected by the organism. However, in some states para-
sites excreted by infected beaver appear to have contami-
nated water sources and caused outbreaks of the disease
in humans. Beaver infected with Giardia have been
found in water impoundments in Texas, but the extent of
infestation in Texas is not known. Besides beaver, a vari-
ety of mammals, birds, reptiles, amphibians and fishes
also are known to harbor this organism.

Benefits of Beaver

Beaver dams create ponds that contribute to the sta-
bilization of water tables and help reduce rapid run off
from rain. Dams also help to reduce soil erosion, since
much of the silt suspended in running water is deposited
in the quiet pools impounded by beaver dams. These

ponds create a habitat beneficial to many plants and ani-
mals and contribute to a diversity of plant communities.

Beaver ponds are excellent sites for observing wildlife
behavior. Many varieties of plants and animals are found
in the beaver pond ecosystem. The principles of wildlife
management and the behavior of animal species can be
learned by observing life in and near a beaver pond.
Beaver ponds also provide recreation such as fishing and
hunting; and of course they have great aesthetic value.

Harvest of beaver pelts often has been a significant
source of income, but their fur value fluctuates greatly
with fashion demands. As a consequence, this benefit is
often more potential than real. However, beaver ponds do
provide habitat for other furbearers whose harvest values
are significant.

Beaver castoreum is a common ingredient of trappers’
lures used to attract furbearers. It is also used extensively
in the manufacture of perfumes and other cosmetics.

Beaver meat is good to eat and once was an important
source of food in some areas of North America. It is
comparable in protein value to other red meats and is
highly palatable. Although rarely used for human food in
Texas, it is an excellent source of protein for dogs.

In general, beaver are considered beneficial where
they do not compete with people for the use of land,
water and trees; however, when fur values are low their
populations increase and the damage they cause to roads,
crops, pasture and timber may become severe.

Legal Status

Beaver are legally classified as furbearing animals
under Texas statute. Management of furbearers is regu-
lated by the Texas Parks and Wildlife Department
(TPWD) under the “‘Parks and Wildlife Code, Subtitle
C. Fur-bearing Animals.” Excerpts from Chapter 71 ap-
propriate to wildlife damage control follow:

71.001 Definitions

(8) ‘“‘Take” means the act of snaring, trapping,
shooting, killing, or capturing by any means and
includes an attempt to take.

(9) “Carcass’” means the body of a dead fur-bearing
animal, with or without the hide attached.

(10) “Depredation” means the loss of or damage
to agricultural crops, livestock, poultry, or per-
sonal property.

(11) *‘Pelt” means the untanned, green or dried
hide or skin of a fur-bearing animal, whether or
not the hide or skin is attached to the carcass.

71.0011 Application

This chapter applies to fur-bearing anirials in
each county except those populations on the state’s
list of endangered fish and wildlife.



71.002 Proclamations

(a) The commission by proclamation may regulate
the taking, possession, propagation, transporta-
tion, exportation, importation, sale, and offering
for sale of fur-bearing animals, pelts, and car-
casses as the commission considers necessary to
manage fur-bearing animals or to protect human
health or property.

(b) A proclamation of the commission under this
chapter may also provide for:

() ....

2) ....

(3) the periods of time when it is lawful to
take, possess, sell, purchase, or transport
fur-bearing animals, pelts, and carcasses;

(4) catch and possession limits for fur-bearing
animals and pelts; and

(5) the means, methods, and manner that are,
and places in which it is, lawful to take
or possess fur-bearing animals, pelts, or
carcasses.

71.004 Prohibited Acts

{a) No person may take, sell, purchase, or possess
a fur-bearing animal, pelt, or carcass in this state,
except as provided by proclamation of the commis-
sion. This chapter does not prohibit a landowner
or his agent from taking a fur-bearing animal
causing depredation on that person’s land. No per-
son may possess a fur-bearing animal taken for de-
predation purposes except as authorized by proc-
lamation of the commission.

Regulatory proclamations are issued yearly and infor-
mation on current provisions should be obtained from
game wardens or TPWD offices.

Management and Control of Beaver

Although the TPWD is responsible for managing
beaver as furbearers, there are other agencies which may
have specific interests and responsibilities at various
times. These include the Texas Department of Health,
which is responsible for dealing with potential or known
health hazards caused by wild animals, and the USDA
Soil Conservation Service (SCS), which is responsible
for constructing and/or managing many water impound-
ments in Texas. The SCS often is forced to request
beaver control when beaver cause damage by burrowing
into dams or by blocking overflow structures and spill-
ways. Information on designing spillways and structures
to reduce beaver damage is available from SCS offices.

Federal, state, county and municipal agencies con-
cerned with highway and road maintenance also may re-
quest beaver control to correct flooding, blocking of
culverts and similar problems caused by beaver dams.
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The Texas Soil and Water Conservation Districts, Water
Quality Board and Forest Service also have certain inter-
ests which may be affected by beaver. These agencies
inform the public about health hazards or damage caused
by beaver and other wildlife species.

Other than the TPWD, the Texas Rodent and Preda-
tory Animal Control Service (TRPACS) is the state
agency most heavily involved in beaver control. The
TRPACS was established by state law and operates under
a cooperative agreement between the USDA Animal and
Plant Health Inspection Service, the Texas Agricultural
Extension Service, and the Texas Animal Damage Con-
trol Association.

The primary responsibility of the TRPACS is to aid in
preventing or controlling wildlife damage, particularly
by carnivores, lagomorphs, rodents and birds. The
TRPACS has cooperative agreements with and conducts
damage control programs in approximately 140 of
Texas’ 254 counties. In addition, the TRPACS conducts
educational programs throughout much of the state to aid
landowners and others in correcting damage problems.
However, the increasing beaver damage in Texas now de-
mands more control than the TRPACS can provide. As a
consequence, a major part of the control effort must be
provided by people directly affected by beaver damage.

Their large population increases have caused Texas
beaver to become a major pest species in many areas.
Since trapping and relocating beaver from damage areas
does not effectively reduce the damage problem, most
beaver removed from damage sites are disposed of
immediately.

Beaver management should be based upon an under-
standing of their population levels and dynamics, the ex-
pected level of the fur harvest, the vulnerability of beaver
to excessive harvest, and their propensity to cause dam-
age in some circumstances. There should be flexibility in
harvest and control programs so that these factors can be
integrated into management.

Further information on the benefits and control of
beaver, nutria and muskrats can be supplied by the fol-
lowing agencies:

Texas Parks and Wildlife Department
4200 Smith School Road
Austin, Texas 78744

Texas Rodent and Predatory Animal Control Service
P.O. Box 9037

Guilbeau Station

San Antonio, Texas 78204

Texas Agricultural Extension Service
Room 111, Nagle Hall

Texas A&M University

College Station, Texas 77843-2258



Beaver Damage

Beaver damage varies in severity but is serious in
many areas of eastern and central Texas.

Damage in urban areas includes the cutting or girdling
of ornamental trees and shrubs and burrowing which un-
dermines yards and walkways. Beaver dams may cause
flooding of walks and roadways. Damage to shade trees
and other ornamentals may be severe in parks, golf
courses and greenbelts. Beaver often burrow into and de-
stroy the styrofoam and other flotation materials used to
support dock and boat houses.

In rural areas, beaver may dam drainage ditches and
canals, plug drain pipes and construct dams on small
streams. This frequently leads to flooding of roads, pas-
tures, and crop and timber lands, and may cause exten-
sive economic loss. Beaver often move into stock ponds
where they burrow into the banks or dams and frequently
cause washouts which destroy the dams and ponds.
Beaver also may feed extensively on sorghum, corn, soy-
beans and other crops adjacent to streams and ponds.

Damming of streams sometimes increases the number
of aquatic snakes, including the water snakes (Natrix
spp.) and the poisonous cottonmouth (Agkistrodon
piscivorus).

Beaver ponds and flooded areas provide habitat for
mosquitoes and may reduce the effectiveness of mos-
quito control efforts. This would have the greatest effect
in urban communities, but also may be significant in
rural areas.

The potential problem of the protozoan disease Giar-
diasis was described earlier.

Distinguishing Beaver, Nutria and
Muskrat Damage

Since beaver damage can be confused with damage
caused by nutria and muskrats, it is important to accu-
rately identity the species involved. It may be necessary
to secure the help of experienced people in doing so.
Beaver and nutria damage can be quite similar, and may
occur simultaneously at the same location. Both species
burrow into pond banks and earthen dams and damage
the styrofoam floats of docks and boat houses. Because
large nutria can be the same size as small beaver, their
burrow openings may be similar in size. However, typi-
cal beaver tracks are both different and larger than those
of nutria, and are much larger than muskrat tracks
(Fig. 3).
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By sitting quietly near ponds in the early morning or
at dusk, it is often possible to identify each of the species
present as they move about. Brief descriptions of nutria
and muskrats and their food habits, behavior and “signs”™
are included elsewhere in this publication to aid in
identification.

Typical beaver damage includes the cutting or girdling
of trees and shrubs and flooding caused by the dams they
build. Beaver use mud, rocks, sticks, fence posts, tree
limbs, corn stalks and other types of vegetation to build
their dams. They also use these materials to plug drain
pipes, irrigation gates and other structures in water im-
poundments. Beaver commonly dam across culverts, ca-
nals, ditches and bridges. However, beaver also live in
the banks of large lakes and impoundments where their
dams are not needed to maintain water levels. In these
instances, it is necessary to observe the animals, their
tracks or cuttings in order to identify them.

Nutria and muskrats do not construct dams, nor do
they plug drainage pipes, ditches and canals. Also,
beaver leave chips at their feeding areas, both on land
and in water; nutria and muskrats do not. Since both
beaver and nutria peel twigs with their incisors to feed on
the inner bark, the width of tooth marks, droppings and
other signs usually are helpful in determining which spe-
cies is responsible.

Damage Prevention and Control

In addition to identifying the species causing damage,
it is necessary to determine the degree of damage and
compare this to the probable cost of control. Also, any
benefits from the presence of beaver or other wild species
should be considered. Examples include fur values,
water storage in beaver ponds, and habitat for waterfowl]
and other animals. If ponds are created close to human
residences, such benefits might be outweighed by the in-
creased number of undesirable animal species such as
mosquitoes and venomous snakes. 1f, after all these fac-
tors have been assessed, the decision to control the
beaver population is made. there are several possible
methods. Repellent and/or exclusion methods are some-
times successful, however, where beaver must be re-
moved it is usually necessary to remove all of them in
order to control damage effectively.

Exclusion

Individual trees or shrubs can be protected by fencing
or wrapping them with hardware cloth. Ornamental
plots, culverts, drains and small ponds can be fenced to
exclude beaver by using netwire with small mesh. This
approach may be feasible for homes, small parks and
golf courses in suburban areas, but it is rarely practical
where beaver damage is extensive. Also, damage may
become so persistent, even in suburban areas, that beaver
removal is necessary. Beaver also can be excluded by
constructing concrete spillways and canal walls.
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Cultural Methods

It may be necessary to control water levels even where
beaver and their ponds are desirable. This can be done by
installing three-log drains in beaver dams to limit water
depth and flooding. Lowering of pond levels usually ex-
poses mud flats which can be seeded to Japanese millet
to improve habitat and food supplies for waterfowl, par-
ticularly ducks.

It is sometimes possible to alter the beaver habitat near
fish ponds or other reservoirs to prevent beaver from
moving in or to encourage them to move out. Clearing
out trees and shrubs near ponds and planting crops no
closer than 100 yards from streams or ponds usually will
prevent beaver from moving in and may persuade them to
leave. Eliminating food supplies and aquatic habitat are
probably the only cultural methods that have significant
effects on beaver.

It may be possible, particularly in marginal habitat, to
persuade beaver to move out of an area by daily destroy-
ing their dams and removing sticks, limbs and other dam
construction materials. However, this is often impossible
or impractical and, if forced to move, beaver may be
even more troublesome in the next location they choose.
Also, if beaver are abundant they will continually re-
invade suitable habitat.

The stocking of large alligators to control beaver
populations has been attempted in several locations, but
without notable success. Alligators have been present in
southern beaver ponds for a number of years without
controlling beaver. Moreover, alligators are a definite
hazard to humans and other animals.

Chemical Methods

The use of chemicals in wildlife damage control is
strongly government regulated. The Federal Insecticide,
Fungicide, and Rodenticide Act, known as FIFRA, is the
federal law which regulates all pesticide use. A pesticide
is defined by law as any substance or mixture of sub-
stances intended for preventing, destroying, repelling or
mitigating any pest. The act is administered and en-
forced by the Environmental Protection Agency (EPA).

Pesticides sold, offered for sale, distributed or deliv-
ered for transportation or transported within the state
must be registered with the Texas Department of Agri-
culture and the EPA. Federal law requires EPA to classify
each use of a pesticide as either “restricted” or “‘gen-
eral,”” based on considerations of potential hazard to the
applicator or other persons and the possibility of unrea-
sonable adverse effect on the environment. A restricted-
use pesticide may be used only by or under the direct
supervision of a certified applicator. Most toxicants used
in wildlife damage control are classified as “restricted.”

The Texas Pesticide Control Act requires the certifica-
tion of applicators and the Texas Department of Agricul-
ture (TDA) is responsible for the certification.

Among federal and state requirements is the provision
that use inconsistent with the label directions is a viola-
tion of the law and may subject the user to penalties.



Further information on pesticide use may be obtained
from TDA and your county Extension agent.

Frightening Agents and Repellents. Beaver are wary
of humans and will restrict their activities to nighttime
hours if harassed, but rarely are attempts to frighten
them effective in forcing them to move on, or in prevent-
ing damage.

Some chemicals have been reported to repel beaver,
but none are registered by EPA and TDA for this
purpose. Research may someday develop effective
repellents.

Reproduction Inhibitors. Some chemicals have been
shown to inhibit reproduction in captive beaver, but at
present there is no way to get a chemical into wild
beaver. Extensive research would be necessary to de-
velop application methods and to have chemical repro-
duction inhibitors registered.

Toxicants and Fumigants. There has been some re-
search to develop safe, effective and practical toxic baits
and den fumigants. Fumigants sometimes kill beaver in
burrows. Also, some baits are effective in killing captive
beaver but have not been effective in field testing. To be
effective, research must develop toxic baits which are: 1)
relatively selective; 2) readily acceptable to beaver; and
3) easy to use. No fumigants or toxic baits are yet regis-
tered by the EPA or TDA for beaver control.

Shooting

Shooting can be an effective beaver control method
where firearms can be used safely. When beaver dams
are removed, the ponds are lowered and den entrances
are exposed; beaver can then be flushed from bank dens
and lodges by trained dogs and shot as they emerge. This
method can be hazardous to dogs, however, because of
the venomous snakes around beaver ponds. A more com-
mon method when few beaver are involved is to sit
quietly in concealment and shoot beaver on ponds as they
swim about during early morning and evening hours. De-
pending on the range, either a high-powered rifle or a
shotgun with large shot should be used. Low power .22
caliber rimfire rifles and small birdshot in shotguns are
not adequate for shooting beaver.

If night shooting is allowed, a spotlight (200,000 to
300,000 candle power) and shotgun can be highly effec-
tive under some conditions; however, a Texas Parks and
Wildlife Department warden should be contacted for
specific information prior to using this method. Red
light, produced by using a red lens on the spotlight,
frightens beaver less and permits more effective night
hunting. A 12-gauge shotgun with large shot (BB or No.
4 buck) is probably the best choice for night shooting,
but effective shotgun range is limited to about 50 yards
even with large shot. Beaver become wary quite rapidly
when hunted with firearms; therefore, this method may
be only partially successful.

One must be extremely careful with firearms, particu-
larly when shooting into or over water, because bullets or
shot pellets can ricochet easily from the water surface
and travel long distances. Extreme caution must be exer-

cised to prevent danger to property, nontarget animals,
livestock and humans when firearms are used. Also, any
permits necessary should be secured before attempting
to control beaver by shooting. The TPWD can provide
information on specific regulations which govern con-
trol of depredating wildlife.

Trapping

There are a variety of traps effective for capturing
beaver. These include the Hancock or Bailey “suitcase-
type” livetraps, leghold and conibear-type traps, and
wire cable snares. In many situations, trapping is
the most effective, practical and environmentally safe
method of control. The effectiveness of traps for beaver
control depends on the trapper’s knowledge of beaver
habits, his ability to read beaver sign, the use of proper
traps for each situation and correct trap placement.
Nearly anyone with trapping experience and some out-
door knowledge can become an effective beaver trapper.
In areas where beaver are common and have not been
exposed to traps, trapping can be quite successful. Addi-
tional expertise and improved techniques can be attained
through trapping experience.

Livetraps. Livetrapping of beaver is relatively easy if
only a few are involved. However, if beaver are to be
moved alive there must be acceptable release sites for
them, and relatively few people now are interested in
receiving such transplants. Beaver will not remain where
they are released unless the habitat and water supply are
suitable; otherwise they may simply move into areas
where they are not wanted. Moving beaver into areas
where populations already exist causes intense competi-
tion which also may cause them to move elsewhere.
Without suitable habitat, transplanted beaver may have a
poor survival rate.

There are other problems with livetrapping. Bailey
and Hancock livetraps are quite expensive, cumbersome,
bulky and hard to conceal. These traps have powerful
springs which can injure people. Like other traps, they
may be stolen or destroyed by people opposed to trap-
ping. Thus, there should be strong local support of
beaver control in order for livetrapping to be effective.
Because of these factors, livetrapping and transplanting
of beaver may not be a sound economic or biological
method even though it is legal.

Leghold Traps. Steel leghold traps can be highly
effective in catching beaver but their use requires knowl-
edge and skill. In size and jawspread these traps should
not be smaller than the equivalent of No. 4 longspring or
coilspring traps and should be in good mechanical condi-
tion. Leghold traps should be used with a weight and
slide lock wire or other mechanism to ensure rapid
drowning of trapped beaver.

The placement of these traps is important. They usu-
ally are placed slightly under water at the water’s edge,
with the pan, jaws and springs covered lightly with
leaves or mud and pressed gently into the mud. For this
set, there must be a cavity under the pan so that when the
beaver’s foot hits the pan it will trip and allow the jaws to
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close. Traps should be placed slightly off-center on the
beaver trail or run to ensure catching them by the foot or
leg. With some experience, beaver trappers learn to
make sets that will catch beaver by the hind foot rather
than the front, which is much smaller and easier to twist
off or pull out. When leghold traps without drowning
sets are used beaver may escape.

Trappers have developed several methods of making
drowning sets with leghold traps. One of the simplest
and most practical uses a slide wire attached to a stake
on shore, with a heavy weight attached to the other end
and placed in deep water. As an alternative, the wire can
be staked to the bottom in water 3 feet deep or deeper.
The other end of the wire is threaded through a hole in
one end of a small piece of angle iron; the trap chain is
attached to a hole in the other end of the angle iron. The
upper end of the wire is then attached to a tree or stake
driven into the bank and the trap is set in the slide or run.

When the beaver is caught in the trap it immediately
dives back into deeper water. The angle iron lock slides
down the wire and will not slide back up, thus preventing
the beaver from coming up for air. If a beaver is not
drowned, trappers should be prepared to dispatch it with
a .22 caliber bullet as quickly as possible.

The leghold trap set in bank dens or feeding burrows
is effective, especially for trapping young beaver. This
set can be placed under water at the edge of the hole
where the beaver first turns upward to enter the burrow.

The use of castoreum scent or freshly cut cottonwood,
ash, willow or sweetgum limbs as bait may help attract
beaver to leghold trap sets. Scent or bait is especially
helpful around scent mounds and on slides down the
bank or dam.

To increase trapping success, it is sometimes best to
make several sets in slides and runs near dams and feed-
ing areas. In some situations, the combined use of
conibear-type traps, other traps and snares will shorten
trapping time and more rapidly control beaver damage.

Conibear-type Traps. Although not all trappers will
agree, the conibear-type trap (with 10-inch jaw spread)
may be the most effective beaver trap in most situations.
It was designed primarily for underwater use; in fact, the
TPWD has specific restrictions on the use of such traps
out of water. This is the trap most commonly used by
professionals and fur trappers. The trap Kkills a beaver
almost instantly and, when properly set, prevents escape
regardless of the beaver’s size. It is equally effective in
deep and shallow water.

When setting this trap, some people employ a device
called ““setting tongs.” Others use a piece of %- or Va-
inch diameter rope. Many people who use these traps
extensively use only their hands, but regardless of the
technique used, one must be extremely careful to avoid
injury from the powerful springs.

Early models of this trap came with round, steel safety
coils, which were dangerous unless properly used while
setting and placing the trap. These coils are not neces-
sary to safely set the trap. The two safety hooks, one on
each spring, must be carefully positioned and held in
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place as each spring is compressed and during trap
placement. On newer traps, an additional safety catch
(not attached to the springs) is included for extra precau-
tion against accidental spring release. Once the trap is in
place, the last step before leaving a set is to lift the safety
hook attached to each spring, then slide the hook back
from the trap jaws and toward the spring eye while
making sure to keep hands and feet safely away from the
center of the trap. If the extra (unattached) safety catch
is employed, it should be removed before removing those
attached to the springs to prevent the extra catch from
interfering with movement of the safety hooks.

The conibear trap is easiest to set while on solid
ground. Once the springs are compressed and both safety
hooks are in place, the trap can be safely carried to the
set location for proper placement. Before the trap is
placed, stakes must be selected to hold the trap in place.
Suitable wooden stakes 1 to 2 inches in diameter can be
found around most beaver ponds and dams. As beaver
feed they leave many tree limbs in pieces 2 to 4 feet long.
At least two strong stakes, preferably straight and with-
out forks or snags, should be placed through the trap
spring eyes and into the mud to anchor the trap. These
stakes should be dry wood so that beaver won’t cut them
off for food. Additional stakes may be useful between the
arms of each spring to help hold the trap in place. Do not
place stakes on the outside of the spring arms since they
will prevent the trap from closing properly. In addition to
holding the trap in place, stakes also help to guide beaver
into the trap. Stakes also are useful for holding ““dive-
sticks™ at or just beneath the water surface. It is best for
the chain and ring attached to one spring eye to be staked
or attached with wire to another stake to avoid loss of the
trap. Where traps are placed in deep water sets, the
chains should be tied with wire to a solid object on shore
or above the water surface to prevent trap loss.

A variety of sets can be made with conibear traps,
such as dam sets, slide sets, lodge sets, bank den sets,
run or trail sets, under-log/dive sets, pole sets, sets under
the ice, deep water sets, drain pipe sets and others de-
pending on the trapper’s ingenuity and capability. In most
ponds, beaver can be trapped with sets in dams, lodge or
bank dens, runs, dives. or slides where beaver enter the
water from feeding areas. Beaver swim mostly at the sur-
face or along the bottom of a pond in runs. In shallow
ponds, these runs are used for traveling from lodges or
dens to the dam and feeding areas. The bottoms of these
runs are good trap set locations.

To locate underwater dive holes and runs, it may be
necessary to wade the pond. Choose a good stake or
walking staff to help locate deep holes or runs, to prevent
stepping into them and to ward off curious snakes. In
older beaver ponds, particularly in bottomland swamps,
it is common to find runs and lodges or den entrances
scoured out 2 or 3 feet deep in the pond bottom.

Another effective trap location is the dam itself. Cut-
ting out a vertical section of a beaver dam and lowering
the water level will cause beaver to repair the break the
following night. It is best to break the dam early in
the day, allow the water level to drop and set traps in the



evening before beaver become active. If traps are set as
soon as the dam is broken, they may be above the water
level by evening or they may be tripped or blocked by
debris flowing through the water.

The best trap sets at a broken dam are 12 to 18 inches
in front of the dam in the moving water. Stakes and de-
bris placed on both sides of the trap help to guide beaver
into the trap jaws. It is best to set the trigger in the first
notch of the trap dog to help prevent moving debris from
tripping the trap. The trigger wires can be bent outward,
or the trigger can be set to one side if necessary, to help
reduce problems with debris or to assist in selective trap-
ping for larger beaver. This also may prevent turtles from
tripping traps.

Snares. Wire cable snares have not been extensively
used in Texas but can be extremely useful in taking
beaver. Snares are effective when set where beaver slides
enter the water, at den entrances, in feeding areas, on
land or water trails, and in water sites where beaver dive
under logs or other obstructions.

NUTRIA

Nutria are native to South America and were success-
fully established in North America in the early 1930s as
a new furbearing species. Many were released into Loui-
siana marshes. A hurricane in 1941 aided in scattering
nutria through southwest Louisiana and southeast Texas.
However, the greatest dispersal occurred in the late
1940s, when nutria were promoted for stocking *“‘fur
ranches” and as a quick and easy means of aquatic weed
control. Neither of these concepts was accurate, but the
nutria remained and many were released when “nutria
ranching” failed. Today nutria are found over most of the
eastern two-thirds of Texas (Fig. 4) and in many other
states.

Description

Nutria are large, stocky, brown-furred rodents that re-
semble large rats. They are semiaquatic like beaver, but
instead of broad, flat tails, nutria have long, round, scaly
tails sparsely covered with bristles. Nutria have webs be-
tween the inner four toes of their hind feet, but not be-
tween the fourth and fifth (outer) toes. Their small,
black, unwebbed front feet are much smaller than their
hind feet. They have large front teeth which range from
yellow to dark orange.

The average nutria is about 24 inches long, with about
a 16-inch tail. Nutria do not reach full growth before
they are 1Y to 2V years old. A large male may weigh 25
pounds and a non-pregnant female about 18 pounds, but
most adults weigh about 10 pounds.

Behavior

Nutria are relatively docile. They are not especially
aggressive or wary and when disturbed usually try to

Figure 4. Nutria distribution, 1984.

escape rather than fight. But when captured or cornered
their bites can cause serious injury.

Nutria scratch and groom themselves ritually. The
forepaws are used for scratching and grooming and the
free outer toes of the hind feet are used for combing
themselves and cleaning their ears.

Nutria feed and are most active at night, but they also
feed periodically during daylight hours, as prompted by
hunger.

Reproduction

Nutria mature sexually at about 4 months of age
where the food supply is good, but not until about 5 to 6
months of age where it is poor. However, most nutria do
not breed until they are about § months old.

Under good conditions nutria have a high reproductive
rate, and the female can produce two litters per year.
Litter size varies from one to nine young; the average
number is five. Resorptions of embryos and miscarriages
are common, so only about half of all females success-
fully produce young during a given year.

Female nutria usually come in estrus every 24 to 26
days and stay in heat for 1 to 4 days. Estrus begins within
a day or two after giving birth or after miscarriage.
Males are fertile and capable of breeding throughout the
year.

Courtship occurs just before the female is in estrus and
is evidenced by chasing, playful fighting, wrestling, bit-
ing and calls made by both sexes. Once the female is in
heat, courtship is discontinued and breeding is prompt.

Nutria do not mate for life. A female may breed with
one or several males each time she comes in heat. Nutria
will breed both in and out of the water.
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Gestation and Litter Size

The gestation period is about 130 days. The young are
born fully furred with their eyes open, and are able to
swim shortly after birth. Newborn nutria weigh from 6
to 8 ounces.

The female’s teats are high on the side, along the line
where the dark back hair begins. This allows the young
to nurse while both mother and young are in the water.
Most young are weaned-at about 5 weeks of age.

Habitat

Nutria prefer a semi-aquatic habitat in swamps and
marshes and along the shores of rivers and lakes. When
hiding in the water, a nutria often keeps only its nose,
eyes and the upper part of its head out of the water. Nu-
tria can float with little or no body motion and can stay
well hidden under sparse vegetation.

The nutria appears slow and clumsy on land because
its legs are scarcely long enough to keep its large body
off the ground. But when frightened it can move quite
rapidly. Nutria easily climb high, steep banks, root en-
tanglements, gently sloping trees and wire fences.

Nutria often build platforms of vegetation for feeding,
resting, nesting and hiding from danger or bad weather.
Most platforms appear to result from piles of uneaten
plant material at a favorite feeding site. These platforms
occur wherever nutria live and feed.

During the summer nutria may make their homes on
the ground in dense vegetation, but the rest of the year
they use burrows. Burrows are commonly located wher-
ever there is sloping ground such as banks and levees,
spoil areas or rolling marshland. Burrows are most com-
mon along banks with dense vegetation and are rare in
gently sloping banks without vegetation. Nutria often
use burrows abandoned by armadillos (Dasypus novem-
cinctus), muskrats or other nutria. In marshes, they may
construct Jodges of vegetation similar to but larger than
those built by muskrats.

A burrow may house a single nutria or a family group
of several generations. Burrows vary from simple, one
entrance burrows with short tunnels to very complex
units having several multi-level entrances, tunnels and
living compartments. The tunnels normally extend from
4 to 6 feet into the bank, but some may be as long as 50
to 150 feet.

Nutria are found in agricultural areas primarily during
the summer. They come in when the growing season
starts and leave again after harvest. Although nutria
travel an average maximum distance of about 3 miles,
some have reportedly traveled 30 to 50 miles.

Food Habits

Nutria are almost exclusively vegetarians. Their dex-
trous forepaws enable them to locate food items, pick up
handfuls of plants or grain, or handle a single grain of
rice. They eat about 2%2 to 3Y2 pounds of food per day.
Feeding habits of nutria vary considerably. They feed
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while in the water, on floating objects or on land. They
will graze on grass like cattle and clip upright plants like
rabbits.

Nutria seem to prefer the soft, succulent parts near the
bases of plants, especially when eating coarse plants
such as cattail, cord grass and reeds. They also can live
almost entirely on grasses such as bermudagrass, or soft
water plants such as duckweed. In agricultural areas they
eat the weeds and crops growing in planted fields. They
will readily eat all root crops except white potatoes.

Legal Status

Nutria are classified as furbearing animals under Texas
statute. (See p.7 for the legal status of furbearers.)
Regulatory proclamations are issued yearly and informa-
tion on current provisions should be obtained from game
wardens or TPWD offices.

Nutria Damage

As mentioned previously, nutria damage may re-
semble beaver damage in some instances. Burrows in
pond banks, dams and boat dock flotation materials are
examples. In other cases, nutria and muskrat damage
may be similar despite the difference in the size of these
species. For example, both nutria and muskrats graze on
rice fields. Therefore, careful examination of burrows,
tracks, droppings and other evidence may be necessary
to identify the animals. In some instances, both species
may be involved.

Nutria droppings are distinctly marked with deep, par-
alle]l grooves extending the length of the scat. Scats are
cylindrical, approximately 2 inches long and Y2 inch in
diameter.

Nutria frequently feed on corn and other grains, vege-
table crops, tree seedlings and ornamental shrubs. They
also damage wood buildings, boat docks, road beds,
earthern dams and other structures. However, their great-
est damage is to sugarcane and rice fields in the Gulf
Coast. In this area there are relatively high nutria popu-
lations and many waterways they can travel, such as bay-
ous and canals.

Nutria cause more damage to sugarcane by gnawing
on or cuiting stalks during the summer growing season
than by the amount they actually eat. In winter their
damage is usually due to a scarcity of other food. Nutria
feeding may destroy part or all of the crop. Nutria bur-
rows may damage levees built to protect sugarcane from
flooding. This can result in the loss of crops and the need
for costly levee repairs.

Nutria grazing in rice fields disrupts plant growth, re-
duces grain yield and lowers crop quality. However, dam-
age to levees may be the most serious loss. Burrows may
affect control of water levels in rice and cause reduced
yield or loss of the crop. Furthermore, breaks in levees
are expensive to repair. In some places crayfish are
grown in flooded fields, and loss of water caused by
levee breaks can severely damage crayfish production.

(continued on p. 35)



Ilustrated Field Guide

The following pictorial review illustrates the general biology and behavior of beaver. nutria and muskrats,
as well as their habitat, the kinds of damage they cause and various damage control methods.

It is necessary to understand both the benefits of these species and the economic costs of their damage in
order to make wise management decisions. Correct identification of the species also is essential for accurate
assessment of damage and selection of appropriate control methods.

Photographs for the Field Guide were contributed by the following agencies and individuals:

Texas Agricultural Extension Service
Texas Rodent and Predatory Animal Control Service
Texas Parks and Wildlife Department
U.S. Fish and Wildlife Service

Kirk E. Gustad
Mark E. Mapston
James E. Miller
Bill Patterson
Randy M. Smith
Rick L. Sramek
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Beaver Biology

Beaver are the largest native rodents in North America. Some weigh Average adult beaver are 20 to 30 inches in length with a broad, paddle-
more than 100 pounds, although the average adult weighs from 40 to 60 shaped tail about 10 to 12 inches long. They are golden to dark brown in
pounds. Beaver are found throughout much of Texas. color with long, coarse guard hairs and a soft, dense undercoat of fur.

Beaver have large, fully-webbed hind feet with strong claws that provide Beaver have small, dextrous front feet with claws on each toe.
good support in mud and propulsion for swimming.

Beaver are highly adapted to aquatic life. Their eyes are near the tops of Beaver have large, paired, chisel-shaped incisors (front teeth) which

their skulls to allow good visioh when swimming, and their ears and grow throughout life. They are kept sharp and efficient by daily use in
nostrils have valves that close when under water, cutting wood and bark.
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Beaver grind their food with four large molar teeth on either side of the
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Beaver have a single ventral opening, the cloaca, to the intestinal, uri-

upper and lower jaws. nary and reproductive tracts.

Beaver fetuses-are miniatures of the adults. Normally there are three o Beaver require water impoundments to meet their biological needs, and,

four young in a litter. = o when necessary, are adept at building dams like this one to ensure a
constant water supply.
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In addition to the primary dam, several secondary dams may be built to

maintain water levels. These beaver ponds often improve habitat and
reduce soil erosion.

[ Shallow water, beaver aig underwater trenches caied ' runs~ which
allow them to swim in safety under the surface.
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When beaver must travel on land to secure their food, they establish
trails that show extensive use.

Beaver also construct canals to provide safe travel routes and aid in
transporting tree limbs for food and building material.

Normally, beaver utilize trees and other vegetation close:to their ponds
whenever possible.
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Beaver trails are especially evident where the animals enter and leave the
water. These entry points are called “slides.”



Beaver may live in bank dens if streams or lakes provide a permanent In many areas, particularly in northern states, beaver construct lodges
water supply. of sticks and mud for living quarters. These may be along the shoreline
as shown here.

All beaver dams and lodges have underwater entrances and interior

Interior chambers are several feet across and up to 3 feet high inside. Beaver fell trees to feed on the inner layers of bark. They generally prefer
small trees but may fell trees up to 2 feet in diameter.
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In'many cases, beaver girdle large trees and cause them to die. Beaver leave many wood chips and teeth marks when cutfing trees and
feeding on land.

Beaver cut these grapevines for food and to use in building a dam.

- 3 - | SN o & : s pi
Beaver mark their territories by depositing scent on small mounds of As a consequence of low fur prices and other factors, beaver harvests
mud and vegetation along the shoreline. have declined and their populations have increased and spread, often

causing significant damage.
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Beaver Damage

Pastures often are flooded by beaver ponds.

A bridge SEnMg, gammea by peaver, caused floodin

g of the roadway.

o LT

Roadway flooding often occurs near beaver ponds.

These beaver tunnels are in a man-made dam built to impound water.
Such tunnels commonly cause failure of dams, loss of water and costly
repairs.



Beaver often plug overflow tubes in water impoundments, causing wash-
outs and fiooding.

Beaver frequently cut fruit and shade trees and offfarmemtar siraos M
urban and rural areas. This is a pear tree killed by beaver.
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This type of beaver damage to styrofoam and wood supports under boat
houses and docks is a frequent reason for complaints from marinas.

22

Beaver interfered with crop irrigation by plugging this headgate with
sticks and mud.

Beaver tunnels under walkways and houses, as shown here, can cause
major structural damage if the tunnels collapse.

g

Damage to the flotation supports cause the houses and docks to tilt or
sink; repairs are quite expensive.



Beaver ponds provide habitat for many aquatlc and seml-aquatlc ani- Beaver can be carriers of an mtestlnal parasnte Giardia Iamblla which

~.mals. Some of them, like this cottonmouth, may not be desirable, par- causes illness in people. Contamination of water supplies with this para-
ticularly in urban areas. Snakes also present a significant hazard to site, through improper sewage disposal, could become a signficant
beaver trappers. problem in Texas as it has in some other states.

Drains for Beaver Ponds

Flooding by beaver ponds sometimes can be controlled by installing Plastic pipe drains have been used successfully to control water levels in
drains in the dams. This is the typical arrangement for a “‘3-log drain.” some beaver ponds.

Beaver Damage Control

If ponds can be drained entirely by tube systems, beaver can be forced Although stocking of alligators has been suggested for beaver control,
to move away. If total removal is necessary, draining of ponds permits trials have not been highly successful. Also, alligators present a hazard
effective use of other control methods. to people and other animals. .

P PRRAE
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When small plots are subject to beaver damage, trees and shrubs can be
wrapped with wire mesh to protect them.

Beaver Damage Control: Trapping

Beaver can be captured with cage type livetraps, as shown here, for
release in other locations.

e T

In addition to livetraps, beaver can be captured with leghold or body-
gripping conibear-type traps.

In some instances, small-mesh netwire fencing can be used to protect
ornamental plots, gardens, culverts and drains.

P | = e AN

However, this is appropriate only where more beaver are-desired and
acceptable release sites are available.

Leghold traps should be staked with a long chain and weight or with the
chain attached to a slide wire so that beaver can go to deep water and
drown rapidly.



The angled slide wire lock holds the chain at the bottom of the pond. Leghold traps can be set under the water surface at slides as shown
here. For beaver, Number 4 size traps are better than smaller traps.

= S

Fresh green twigs can be used to attract beaver over leghold traps. This “Scent mound™ sets also are effective on beaver. A small amount of
is a “'bait stick” set with the trap under the water surface. beaver castoreum is placed on a mound of mud and vegetation at the
edge of the pond to attract beaver over the trap.

e Py 3 VA i ] >
Because of their powerful springs, body-gripping conibear-type traps While conibear traps are effective in land sets, as shown here, they are
can cause severe injuries to people and pets. They must be used with hazardous and may not be legal. In many states, including Texas, their
extreme caution. use in land sets is restricted or prohibited by law.
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Conibear traps can be set in beaver slides in underwater runs and at
breaks in beaver dams. The ““dive stick’” above the trap guides beaver
through the trap frame.

Py :
If necESSary, beaver dams can be broken and conibear traps set in front
of the break to capture beaver after the water level drops.

Trappers working in deep water often wear chest-high waders. Caution
must be exercised to avoid drowning accidents which can occur when
waders fill with water. Also, hypothermia is a potential hazard under
these conditions.
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Conibear traps are especially effective where beaver travel through cul-
verts and in shallow runs.

The setting of traps after the dam is broken should be delayed
debris does not interfere with the traps.

s0 that

Wire cable snares are less commonly used than traps, but can be quite
effective in capturing beaver when set in a beaver trail to a feeding area.



This snare is set in a water trail between ponds used by beaver.

Beaver Damage Control: Shooting
LT A

Where it is legal and safe, shooting in early morning and late evening
with a high-powered rifle or a 12-gauge shotgun can be effective in re-
moving beaver. To be successful, the hunter should be concealed or
remain quiet and motionless.

ALL NEW
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SUPER BUCKSHOT LOADS

Remington.

A 12-gauge shotgun with large shot (Number 4 buck or BB shotf) is
recommended. The effective range of the shot usually is less than 50
yards.

Snares also can be attached to dry wood stakes for placement in burrow
entrances. The cable should be anchored solidly on shore with wire or
chain.

Beaver can be effeClively hunted at night with the use™oT a red light,
which does not seem to alarm them. Spotlights of 200,000 to 300,000
candiepower with red lenses are available at many hardware and sport-
ing goods stores.

Beaver furs can be a valuable resource. They should be salvaged during
the fur season when they have value.
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Nutria Biology
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atic rodents that were introduced into the United Adult nutria normally weigh about 10 to 12 pounds, although some may

AL A.

Nutria are semi-aqu

States from South America. Many escaped from fur farms or were delib- reach 25 pounds or more. They have round, sparsely haired tails.
erately released and they are now present in many states.

The mammary glands are high on the sides of female nutria, in constrast
to our native rodents.
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n land. In some instances, small groups of nutria live in communal burrows

with multiple entrances.

Nutria commonly live in single burrows in stream banks and o
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Nutria Damage

. \ |

Nutria damage may be confused with that caused by beaver and musk- When nutria leave ponds to feed, they trample grass and other crops and

rats. They may feed on bark from small trees as beaver do or in rice and often cause substantial damage.
qther crops like muskrats. This photo shows typical nutria damage to
rice. :

"..v;; )"\.‘ .%‘“\ ‘n - %
The most serious nutria damage occurs when their burrows cause Nutria, like beaver, also burrow Into styrofoam flotation blocks in
breaks in dikes and, as a consequence, flooding and loss of water. marinas.

Nutria Damage Control

If possible and practical, burning crop residues in the fall can help re- Keeping dams and levees in good condition also helps prevent nutria
duce habitat for nutria and concentrate them in smaller areas to make damage by reducing habitat and eliminating burrows available to nutria.
control more effective.
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Nutria can be captured with baited livetraps set in feeding areas and at
burrows. However, their release in other locations is not desirable.

Uit g

Conibear traps (size No. 330 or No. 220) set in burrow openings are
highly effective for capturing nutria.

Nutria can be hunted, like beaver, at night with the aid of a red light. They
also can be hunted during early morning and late evening hours. The
shotgun and shot should be similar to those used for beaver.

30

Leghold traps in sizes 3 or 4 can be set under the water surface, as
shown here, where nutria enter and leave the water. They should be set
s0 that nutria drown quickly.
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Wire cable snares set in burrow openings or in land 1rails, as shown
here, also are effective.

Under certain conditions toxic baits can be used in nutria control. Baiting
rafts are commonly used for prebaiting and placing the toxic bait. This
procedure must conform to all laws and regulations which govern the
use of pesticides.



Muskrat Biology

Muskrats are much smailer than beaver, are golden to dark brown in Muskrats have laterally-flattened, nearly hairless tails and partially
color, and weigh about 2 to 4 pounds. Muskrats are common in East webbed hind feet.
Texas and along rivers in West Texas.

Muskrats may cut and damage crops as in this rice field. However, the most serious damage occurs when their burrows destroy
levees and dikes. This may result in loss of water needed for rice,
crayfish and catfish production, and require costly repairs.
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Where only a few muskrats are present, it is possible to control them by The most common method of muskrat control is trappitig with cage-
shooting them with a rifle or shotgun as they swim about. type, leghold or conibear-type traps.

7.2 ; J
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Small cage traps can be set at underwater burrow entrances. However, Leghold traps in sizes U to 17% are effective when sef under the water
these are bulky and not highly efficient. surface at burrow entrances and on trails at the water's edge.
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Nutria Damage Control

Except for man, nutria have very few natural enemies.
In the Gulf Coast area, domestic and wild dogs and cats
are the main predators. Others include the same carni-
vores which attack beaver. However, carnivores probably
do little to control nutria populations. Drought and cold
weather probably cause the greatest losses of nutria. Nu-
tria are not well adapted to cold and may starve or freeze
during severe winters, even in Central Texas. At times,
diseases appear to affect nutria populations. although the
causes are not well known. Roundworms (Strongyloides
myopotami) and blood flukes may be significant causes
of mortality. Fur trappers on the Gulf Coast occasionally
report a rash called ““nutria itch” (caused by the blood
flukes) which results from handling nutria.

Farming practices such as draining fields and ponds,
building gentle slopes on levees and dams and reducing
cover can limit nutria habitat. Still, it is often necessary
to control nutria.

Cage-type livetraps and leghold traps can be used to
capture nutria, but are less efficient than conibear-type
traps. Conibear traps set in burrow entrances and under-
water runs are highly effective. Conibear-type traps used
for beaver (No. 330 or equivalent). or the next smaller
size (No. 220 or equivalent), are the best traps for nutria
control.

Wire cable snares also can be used to capture nutria in
the same type of sets used for beaver; however, they are
not commonly used in nutria control.

Where hunting nutria is legal, shooting them during
morning and evening hours, or at night with a spotlight,
can be useful. Nutria may become wary if hunted exten-
sively and shooting may not be completely effective.
Laws and regulations should be checked prior to hunting.

Toxic baits, if registered and legal for use, can be
effective for rapid reduction of populations. It is neces-
sary to prebait sites with untreated bait to establish ade-
quate feeding patterns before using toxic baits. Legality
of toxic baits should be determined prior to use. (See
Chemical Methods, p. 10.) State game wardens, county
Extension agents and professional damage control per-
sonnel can provide information on laws, regulations and
the use of toxic baits. There are other sources of infor-
mation on baiting and other control methods (Evans
1970, 1983 and Kuhn 1974).

MUSKRATS

Muskrats are furbearers native to much of North
America. They also have been introduced into some
areas where they were not native, including parts of Cali-
fornia and other states. In Texas, they appear to be most
common in marshy areas of the Eastern Gulf Coast, in
East Texas, along the Red River into the Panhandle,
along the Pecos River, and in the Rio Grande above Big
Bend National Park. They are not found in most of cen-
tral and west Texas (Fig. 5) because of the lack of suit-
able wetlands.

Figure 5. Muskrat distribution, 1984.

Description

The name “muskrat” refers to the strong, musky odor
of secretions from the animals’ rectal scent glands and to
their rat-like appearance. They are stocky, robust, semi-
aquatic rodents that resemble beaver but are much
smaller. The average weight of adults is about 2%
pounds although some reach 4 pounds. The body, includ-
ing the tail, is 20 to 25 inches long. The tail is 9 to 11
inches long, laterally flattened, scaly and nearly naked.
The forepaws are small and the hind feet are partially
webbed. The eyes and ears are small. Muskrats have
dense underfur protected by long guard hairs and vary
from golden brown to nearly black on the back and head.
Their bellies are light brown or silver gray. Occasionally,
albino and black muskrats occur.

Reproduction

Muskrats normally mature at about 8 to 10 months of
age and some may breed during the first year. They have
a high reproduction rate and a short gestation period of
28 to 30 days. Three or four litters can be produced an-
nually under good conditions. Litters average five to
eight young with a range of one to thirteen; however,
neonatal mortality reduces the number of young which
are weaned and on their own at about 4 weeks of age.

Historically, muskrats have provided one of the most
valuable fur resources in North America, including the
southeastern United States. However, like various other
wild species, their populations can vary substantially be-
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cause of habitat change, weather and other factors. Popu-
lations may reach extremely high levels and then drop
precipitously as a consequence of drouth, starvation and/
or diseases.

Legal Status

Muskrats are legally classified as furbearing animals
under Texas statute. (See p. 7 for the legal status of fur-
bearers.) Regulatory proclamations are issued yearly and
information on current provisions should be obtained
from game wardens or TPWD offices. The TPWD can
provide specific information on provisions of the code
and other regulations.

Muskrat Damage

Muskrats are not a major problem in Texas, but they
can cause significant damage if high population levels
exist. Most muskrat damage occurs where dams and
levees are required for agricultural operations such as
catfish and crayfish farming or rice production. Muskrat
burrows in levees frequently cause washouts or loss of
water. The subsequent loss of crops and rebuilding
of dams and levees can be extremely costly. Muskrats
sometimes cut crops but this is not usually a major loss.

Muskrat burrows are much smaller than those made
by nutria and beaver; normally they are only 6 to 8
inches in diameter. Muskrat tracks and droppings are dif-
ferent and much smaller than those of nutria and beaver.

Muskrat Damage Control

Some carnivores, including raptors, prey extensively
on muskrats. Great horned owls and mink are probably
the most common of these. Other Carnivores take musk-
rats as the opportunity comes, but usually do not limit
their populations.

Muskrats may best be controlled by trapping them for
their furs. Where this is not feasible, or when damage
occurs outside the fur season, other approaches may be
necessary.

Some control can be achieved by altering their habitat.
This might including draining small ponds and cutting
vegetation near waterways and rice fields. However,
since vegetation is essential to preventing soil erosion
this method should be used with caution. Draining rice
fields and burning the straw can help to concentrate
muskrat populations in small areas. This normally is
done during the fall and coincides with the onset of the
fur harvest season. As a consequence, trapping efforts
can be much more efficient and productive.

To control small muskrat populations, such as those in
farm ponds, shooting during early morning and evening
hours may be effective. However, caution is always es-
sential in the use of firearms for this purpose.

Trapping is the most common and effective method of
muskrat control. Small cage or ‘“‘stove pipe” live traps
and sizes No. | or 12 leghold traps can be used, but the
small conibear-type trap (Size No. 110 or equivalent) is

36

probably the most useful. Conibear-type traps set in bur-
row entrances and runways used by muskrats are highly
effective. However, much time and effort are required to
reduce high muskrat populations by trapping.

Toxic baits, if registered and legal for use, can be
effective in population control, but extended application
may be necessary to significantly reduce muskrat num-
bers. The legality of toxic baits should be determined
before they are used (see Chemical Methods, p. 10).

Further information on muskrat control can be found
in the following references: California Department of
Agriculture (1958); Clark (1975); Miller (1972, 1974,
1983); and Wade (1978).

MAKING WILDLIFE
CONTROL DECISIONS

In managing land and wildlife resources, it is impor-
tant to recognize that the abundance and diversity of
wildlife are indicators of a healthy environment. How-
ever, the presence of abundant wildlife may, in some cir-
cumstances, cause problems for individuals or groups
which outweigh the benefits of wildlife to them. Beaver
flooding timber, geese grazing winter pastures, squirrels
chewing electrical wires, and robins roosting in front-
yard trees are examples of significant wildlife damage
situations. Though the species are desirable, their dam-
age is not.

Objectives of wildlife damage control include the pro-
tection of: human health and safety; livestock and crops;
urban and industrial facilities; rangelands and forests;
and wildlife. Since no environmental changes can be
made in isolation, mitigating wildlife damage requires a
balancing of the positive and negative impacts from each
course of action.

Management of wildlife in all situations, including
damage control, requires knowledge of ecological prin-
ciples and integration of the impacts of various activities
on the land. There are no quick fixes. The particular cir-
cumstances of a situation must guide the selection of
control methods.
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1939

Jasper County
Hardin County
Walker County
Newton County

Source: Llano River

1940-41
Anderson County
Armstrong County
Baylor County
McCulloch County
Robertson County
Sterling County

Appendix B

BEAVER TRANSPLANTS

Total

Total

Source: 21 trapped in Panhandle; 19 trapped in Llano River.
(Foard County—4, Randall County —6. Source unknown)

1941-42

Calhoun County
Jackson County
Henderson County
Roberts County
Morris County
Polk County
Tyler County
Titus County

Source: Llano River

1942-43

King County
Tyler County
Newton County

Source: Unknown

Total

Total

‘u-&o\h

17

|U|\DO\J>\1\D

40

‘UIUIJAUIO\-&UI-&

38

oo o

1944-45
Travis County

Source: Unknown

(Callahan and Coleman Counties—?2. Source unknown)

1947-48

Bosque County
Ellis County
Shackelford County

Source: Unknown

1948-49

Anderson County
Erath County
Shackelford County

Source: Unknown

1949-50
Anderson County
Henderson County
Irion County
Leon County

Polk County
Tyler County

Total

Total

Total

Total

8

oo s

10

o = o

15

—_
h W = = 00 0

36

Source: 24 from Louisiana; 5 from Wheeler County; 6 from Llano

River; | from Leon County.
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1950-51
Jasper County 11
Irion County 3

Source: 11 from Alabama; 3 from source unknown.

1951-52

Menard County 2
Total 2

Source: Unknown

1952-53

Anderson County 4

Erath County 7
Total 11

Source: Randall County

1954-55

Bandera County 2

Kimble County 1
Total 3

Source: Llano River

1972-73
Newton County

Source: Henderson County.

1956-57
Kimble County

Total

Source: Kimble County

1957-58
Bosque County

Source: 4 from Polk County; 1 from Randall County.

1958-59
Harris County
Kimble County

Source: 2 from Red River County; 2 from Kimble County.

1960-61
Presidio County

Source: Presidio County

Total 4

Information provided by Bruce Thompson, Texas Parks & Wild-

life Department, January 7, 1984.

Total

Total

Total

3

5

b‘I\)I\)
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