





ABSTRACT

From 1 June 1976 to 2 September 1977, a study was con-
ducted in Oneida and Forest counties, Wisconsin to determine;
1) trends in the number, types, and sources of beaver damage
complaints, and 2) the size, age and sex structure, and
productivity of nuisance beaver colonies. About 700 beaver
complaints for 1965-1977 were obtained from the study area.
Sixty-eight beaver colonies were trapped, involving 166
beaver trapped and 42 colonies trapped out.

A long-term increase in beaver complaints was related
to increases in human and beaver populations. Road (41
percent), timber (32 percent), and lakeshore (11 percent)
were the prevalent damage types. Road and railroad com-
plaints were most recurrent; timber complaints were among
the least recurrent. Private complainants were prevalent
(46 percent) with government (35 percent) and commercial

complainants (19 percent) comprising the remainder. Little

changemwés“ﬁétedrinréﬂe.féiétive pefééntages of either
damage types or complaint sources.

Of 56 beaver colonies, 66.1 percent were families, 19.6
percent were pairs, and 14.3 percent were singles. Number
of beaver per trapped-out colony averaged 3.60; the mean
for family colonies was 5.67. Of 166 beaver trapped, 34.3
percent were kits. Kits compfised 45.3 percent of the
beaver from trapped-out coionies, suggesting that kits were

under-represented in the entire sample. Yearlings (< 1.5

iii



years) also were under-represented. Annual mortality was
45.8 percent; kit and adult mortality was 73.1 percent and
23.2 percent, respectively. The sex ratio was about 1l:1.
Productivity increased and prenatal mortality decreased with
age. Mean litter size was 3.41; prenatal mortality was 21.9

percent.
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INTRODUCTION

The beaver (Castor canadensis) is one of the most im-

portant furbearers in Wisconsin, being both an economic
asset and a liability. Beaver pelts brought $235,304 to
trappers in 1976 (Wisconsin Department of Natural Resources
1976), but the damming, burrowing, and cutting activities

of beaver cost the State of Wisconsin more than $205,000
(estimate based on Wisconsin Department of Natural Resources
(WDNR) files).

Wisconsin beaver are subject to control by three meth-
ods: 1) removal of animals and offending structures by game
management personnel of the WDNR under State Statute 29.59,
2) removal of animals and offending structures by the com-
plainant under permit from the WDNR, and 3) extension of the
regular beaver season and removal of bag limits on waters
with recurrent beaver problems. Control operations begin
at the close of the regular beaver season (late March or
~ early April) and end with freezeup in the fall.

Most control work is done by the WDNR. Few beaver are
taken on permits because complainants rarely have the equip-
ment or expertise. In addition, any beaver taken in this
manner are confiscated by the State, further reducing the
incentive for landowners to solve their own beaver problems.
The number of beaver taken in the extended season is highly
variable (due to weather, pelt prices, primeness of fur) and
the effect on nuisaﬁce beaver problems appears to be

nregligible.



Money for beaver control could be better spent on other
game management concerns, and costs for labor and equipment
are rising. Beaver problems appear to be increasing but at
an unknown rate. The effect of control on the biology of
beaver is also unknown. To partially fill the need for this
information, a study was conducted with the following

objectives:

1) to determine trends in the number, types, and sources of

beaver damage complaints.

2) to determine the size, age and sex structure, and pro-

ductivity of nuisance beaver colonies.
STUDY AREA

The study area was Oneida and Forest coﬁnties, in
north-central Wisconsin (Fig. 1). Land area totals 5501 km2
of which about 85 percent is forested (Spencer and Thorne
1972). Lakes and streams total 372 km2 and 2479 km, respec-
tively (Andrews and Threinen 1966, Steuck and Andrews 1977).
Oneida and Forest counties have human populations of 28,914
and 8,357, respectively, with concentrations at Rhinelander
(8,643) and Crandon (1,779) (Wisconsin Legislative Reference
Bureau 1977). Major industries are logging, paper manufac-

turing, and tourism.

The climate of the area has been described as
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continental with long, cold winters and short, warm summers
(Steuck and Andrews 1977). Mean annual temperature is 24°C
with extremes of -41°C and 42°C. Mean annual precipitation
is 79.8 cm with extremes of 45.7 cm and 107.5 cm. Snowfall
averages 144 cm with extremes of 84 cm and 219 cm.

The region was glaciated, being classed primarily as
pitted outwash with some areas of terminal and grouni
moraine. Soil types are primarily sands and stoney, sandy
loams with silt loams, mineral soils and organic soils less
common (U.S. Geological Survey 1976).

The major forest types (in decreasing order of preva-
lence) are aspen (Populus spp.), swamp conifers, and pine
(Pinus spp.) in Oneida County, and northern hardwoods,
swamp conifers, and aspen in Forest County (Spencer and
Thorne 1972).

According to the habitat suitability classifications
used by Rutherford (1964) in Colorado, the study area pro-
vides substantial "excellent" beaver habitat. Stream gra-
dients arertypically gehtle, floodplaihs large, soil types

suitable for burrowing, and food supplies abundant.

METHODS

Complaints

Complaint Trends
WDNR complaint records for the study area were reviewed

for 1965-1977. To determine if complaints had increased



over the past 30 years, the mean annual complaint total for
1965-1977 was tested against that found by Knudsen (1952,
1954, 1956) for 1946-1954 with a two-sample t-test. Linear
regreséion was used to determine if either human or beaver
populations were related to complaint numbers. Human popu-
lation data were taken from census records; beaver population
data were taken from aerial survey results of 1972, and

1974-1976. Data for 1973 were unavailable.

Damage Types and Complaint Sources

Complaints were categorized by the following damage
types: 1) roads, 2) timber, 3) lakeshore, 4) railroads,
5) fish habitat, 6) agriculture, and 7) miscellaneous (e.g.
private dwellings, boathouses). A detailed description of
this classification scheme was given by Knudsen (1952) (Ap-
pendix A). Two-samﬁle t-tests were used to determine if any
damage types averaged higher from 1965-1977 than from 1946-
1954. Complaints also were categorized by the following
u;;uféesfwwis private parties, 2) commercialbinterests, 3)
towns, 4) counties, 5) state agencies, and 6) federal agen-
cies. Complaint locations for each year since 1966 were
compared to those of the previous year to determine which
damage types and complaint sources were most recurrent and

if sources and types for recurrent complaints were the same

from year to year.



Nuisance Colonies

Trapping

Bailey live-traps were the main traps used for nuisance
beaver. Leg-hold (sizes 4 and 14) and Conibear (size 330)
traps were used in remote areas and where live-traps could
not be set. Castoreum, placed on existing or simulated scent
mounds, was the main lure used. Auditory lure (i.e. the
sound of water rushing through a small hole in the dam) was
used sparingly, as were '"blind" sets with no lure. Set lo-
cations for Bailey and Conibear traps were mostly channels
between activity centers (e.g. lodge, dam(s), feeding areas,
scent mounds). Conibears also were set in culverts being
blocked by beaver. Leg-hold traps were set on lodges, dams,
and where beaver were entering and leaving the water.

Trapping was continued until all beaver activity (e.g.
repair of broken dams, fresh cutting) had ceased for 1 week.

Trapped-out locations were checked periodically throughout

‘the collection period. Renewed activity, 2 or more weeks

after cessation, was considered evidence of ingress.

Colony Size

Colonies were categorized as single, pair, and family
colonies (Gunson 1970, Payne 1975). Mean number of occu-
pants per colony was determined from trapped-out colonies.
Colonies were considered trapped-out if all beaver 1 year

or older were caught. The numbers of kits in such colonies



were estimated from placental scars or fetuses in adult

females. Newborn kits would be under-represented in a

trapped sample because signs of their presence are incon-

spicous or absent. Also, trap susceptability of kitéﬂmay

be low if trapping is not concentrated near the lodge.
Locations trapped both in 1976 and 1977 were considered

separate colonies for each year.

Age and Sex Structure

Among live-trapped animals, kits were separated from
older beaver by the presence of temporary premolars (van
Nostrand and Stephenson 1964) and by their conspicuously
small size in the early summer months. They were sexed by
palpation, eartagged (in 1977), and released into non-
problem areas.

Yearlings and adults were killed for removal of jaw-
bones and female reproductive tracts. Ages were determined

by basal opening and cementum annuli of the cheek teeth

(van Nostrand and Stephenson 1964, Klevezal' and Kleinenberg
1967, Larson and van Nostrand 1968).

Chi-square tests for goodness of fit were used to
determine if sex ratios were significantly different from
equality. Age-specific and overall mortélity rates were
determined with a composite time-specific life table (Deevey
1947, Hickey 1952, Caughley 1966). When samples from a
given age class had more members than the preceding age

class, the counts were averaged (Payne 1975).



Productivity

Ovarian and uterine analysis (Hodgdon 1949, Provost
1962, Brenner 1964) was used to determine productivity.
Ten percent formalin and Mossman's AFA (Provost 1962)
were used to fix and store reproductive tracts in 1976 and
1977, respectively.

Prenatal mortality (i.e. percent of ova that were
unfertilized, unimplanted, or resorbed) was determined
by subtracting the number of placental scars from the

number of corpora lutea or fresh corpora albicantia.

RESULTS

Complaints

Complaint Trends
The mean numbers of aﬁnual complaints for 1946-1954
and 1965-1977 (Fig.é) were 25.2 and 61.0, respectively,
which were significantly different (t=6;5} 20 dé;.£<0;01).
A significant relationship (P<0.0l) was found between
human population and beaver complaints in Oneida County
(Fig. 3) (r=0.82; 20 df). The human population of Forest
County was not significantly related (2>0.10) to complaints.
Fall beaver population were significantly related
(r=0.92; 3 df; P<0.05) to complaints registered the
following year for 4 years between 1972 and 1976 (data from

1973 were missing) (Fig. 4 and Appendix B).
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Damage Types and Complaint Sources

Data on damage types and complaint sources were
incomplete for the portion of Oneida County west of U.S.
Highway 51. Prevalence of damage types in the remainder
of the study area from 1965-1977 (Table 1) was as follows:
1) roads (41 percent), 2) timber (32 percent), 3) lakeshore
(11 percent), 4) railroads (7 percent), 5) fish habicat
(5 percent), 6) miscellaneous (3 percent), and 7) agricul-
ture (1 percent). Mean numbers of annual occurrences for
all damage types except agricultural were significantly
higher (2<0.05) from 1965-1977 than 1946-1954 (Table 2),
though the 1965-1977 values represented a 17.5 percent
smaller land area than those for 1946-1954. As a percentage
of total complaints, only agricultural complaints changed
significantly (t=2.85; 8 df; P<0.05) from 1946-1954 to
1965-1977, showing a decrease.

Of 61 study area locations involved in complaints

during 1976 and 1977, 27 (44.3 percent) involved plugged

road culverts; of 31 road complaints, 23 (74.2 percent) in-
volved plugged culverts.

Prevalence of complaint sources on the study area east
of U.S. Highway 51 from 1965-1977 (Table 3) was as follows:
1) private parties (46 percent), 2) commercial interests
(19 percent), 3) towns (16 percent), 4) counties (10
percent), 5) federal agencies (6 percent), and 6) state
agencies (3 percent).

The most common combinations of damage types and
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Table 1. Types and numbers of annual beaver complaints in
Oneida and Forest counties east of U.S. Highway 51,

1965-1977.

Damage Type
Rail- Agri-
Year Road Timber Lake road Fish culture Misc. Total

49

1965 14 20 4 6 4 1 0

1966 19 21 6 5 2 0 0 53
1967 21 9 9 5 3 0 1 48
1968 5 5 2 1 0 0 0 13
1969 12 17 5 0 2 0 2 38
1970 19 7 6 1 3 1 1 38
1971 22 20 4 5 2 1 2 56
1972 26 17 9 5 2 1 1 61
1973 27 17 5 1 0 1 1 52
1974 21 30 10 5 3 0 3 72
1975 24 30 4 5 3 0 6 72
1976 22 15 6 7 4 1 3 58
1977 36 8 4 2 2 1 2 55
Total 268 216 74 48 30 7 22 665
Per-

cent 40.3 32.5 11.1 7.2 4.5 1.1 3.3
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Table 2. Types and numbers of annual beaver complaints in
Oneida and Forest counties, Wisconsin, 1946-1954

(from Knudsen 1952, 1954, 1956).

Damage Type
Rail- Agri-
Year Road Timber Lake road Fish culture Misc. Total

1946 4 1 2 0 0 1 0 8
1947 4 7 4 1 0 1 1 18
1948 8 10 2 2 1 1 3 27
1949 12 20 2 5 0 2 1 42
1950 14 15 1 4 3 1 1 39
1951 13 6 2 3 2 0 0 26
1952 11 10 1 1 1 1 1 26
1953 3 6 3 1 1 2 1 17
1954 7 4 3 1 1 6 0 22
Total 76 79 20 18 9 15 8 225
Per-

cent 33.8 35.1 8.9 8.0 4.0 6.7 3.6
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Table 3. Sources and numbers of annual beaver complaints in
Oneida and Forest counties east of U.S. Highway 51,

1965-1977.

Complaint Sources
Com-
Year Private mercial Federal State County Town Total

1965 24 11 3 3 1 7 49
1966 26 7 4 0 8 8 53
1967 17 6 8 2 7 8 48
1968 7 2 0 0 1 3 13
1969 22 4 3 1 3 5 38
1970 16 4 1 2 4 11 38
1971 23 12 4 1 5 11 56
19722 14 10 0 0 4 4 32
1973 24 9 2 1 3 13 52
1974 40 11 5 3 5 8 72
1975 39 13 3 3 5 9 72

1976 28 9 5 0 7 9 58
1977 17 8 1 1 9 19 55
Total 297 106 39 17 62 115 636
Per-
cent 46.7 16.7 6.1 2.7 9.8 18.1

80neida County complaints only.
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complaint sources (Table 4) were: 1) private/timber (26
percent, 2) town/road (18 percent), 3) private/lake (11

percent), 4) county/road (9 percent), 5) commercial/rail-

road (7 percent), and 6) commercial/road (6 percent).

Recurrence of Complaints

Locations of Forest County complaints in 1972 were un-

known; thus determining complaint recurrence was impossible

Mean number of recurrences per new complaint (i.e. number of
recurrent complaints/number of new complaints) for Oneida
County from 1965-1977 was 0.94 (Table 5). Mean number of
recurrences per new complaint by damage type was as follows:
1) roads (1.41), 2) railroads (1.38), 3) agriculture (1.00),
4) lakeshore (0.95), 5) timber (0.50), 6) miscellaneous
(0.40), and 7) fish habitat (0.00). Mean number of recur-
rences per new complaint by complaint source was as follows:

1) town (1.62), 2) county (1.18), 3) commercial (1.00), 4)

state (0.75), 5) private (0.70), and 6) federal (0.00).

Only 3 federal complaints occurred in Oneida County during
this period.

The most recurrent combinations of damage types and
complaint sources were town/road with a mean of 1.74, pri-
vate/road with 1.50, commercial/railroad with 1.38, and

county/road with 1.18. Private/lakeshore, state/lakeshore,

commercial/agriculture, and state/ miscellaneous complaints

all averaged 1.00 recurrence per new complaint but for the



17

Table 4. Types, sources, and numbers of beaver complaints
in Oneida and Forest counties east of U.S. High-

way 51, 1965-19772.

Damage Type
Rail- Agri-
Source Road Timber Lake road Fish culture Misc. Total

Private 25 167 69 0 21 3 13 298
Commerc. 39 15 0 45 0 4 1 104
Town 111 2 1 0 0 0 0 114
County 60 3 0 0 0 0 0 63
State 3 2 1 0 7 0 4 17
Federal 16 20 0 0 0 0. 3 39
Total 254 209 71 45 28 7 21 635

8Forest County data on complaint sources for 1972 was
missing.
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last 3 combinations this value was based on 2 or fewer
original complaints. Commercial/road, commercial/timber,
and private/timber complaints recurred least (except for
some combinations which occurred rarely and did not recur),
with means of 0.91, 0.65, and 0.25 recurrences per new com-
plaint, respectively.

Of 71 recurring complaints in Oneida County, 24 (33.3
percent) were not always reported by the same source; 25

(34.7 percent) were not always reported as the same damage

type.

Nuisance Colonies

Trapping

An attempt was made to trap out all beaver colonies
involved in complaints during the.summers of 1976 and 1977.
Fifty-nine locations were trapped (Appendix C), of which
9 were trapped in both years.

Of 28 colonies trapped in 1976, 16 (57 percent) wefe
trapped out. Of 12 incompletely trapped colonies, 8 had 2
or more beaver caught, 1 had 1 caught, and 3 had none caught.
Of 40 colonies trapped in 1977, 26 (65 percent) were trapped
out. Of 14 incompletely trapped colonies, 5 had 2 or more
beaver caught, 6 had 1 caught, and 3 had none caught.

I caught 166 beaver (Appendix D). Bailey, leg-hold,

and Conibear traps were used to catch 82, 50, and 31 beaver, -
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]
respectively; 2 kits were caught by hand and 1 beaver was

shot with a .22 caliber rifle.

Colony Size

Of 56 colonies that were trapped out or had 3 or more
beaver present, 8 (14.3 percent) were single, 11 (19.6 per-
cent) were pair, and 37 (66.1 percent) were family colonies
(Table 6).. The mean number of occupants in 42 trapped-out
colonies was 3.60; the mean for 21 family colonies was 5.67.

Incompletely trapped colonies appeared to average about
the same number of occupants as trapped-out colonies. The
mean number of beaver trapped from 26 incompletely trapped
colonies was 2.42. Since there was at least 1 more beaver
in each of these colonies, the mean number of occupants was
at least 3.42. Most incompletely trapped coloniés showed
evidence of only 1 remaining beaver so the mean number of

occupants probably was not much higher than 3.42.

Age Structure

Age structure of the 166 beaver caught (Table 7) was as
follows: 57 were kits (34.3 percent), 19 were yearlings
(11.4 percent), 28 were 2-year-olds (16.9 percent), 27 were
3-year-olds (16.3 percent), 25 were 4-year-olds (15.1 per-
cent), 6 were 5-year-olds (3.6 percent), and 3 were 6 years
or older (2.6 percent). .Of 148 beaver from trapped-out

colonies (Table 8), 67 were kits (45.3 percent) (estimated
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Table 6. Size classifications of 56 nuisance beaver colonies
in Oneida, Forest, and Vilas counties, Wisconsin,
1976-1977.

Colony Type
Single Pair Famil
Year No. To No. % No. i Total
1976 3 12.5 3 12.5 18 75.0 24
1977 5 15.6 8 25.0 19 59.4 32
Total 8 14.3 11 19.6 37 66.1 56













































































































