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PREFACE 

This M.S. thesis consists of 2 technical papers which 

present data I recorded while studying striped skunks 

(Mephitis mephitis) within the Stevens Point, Wisconsin 

metropolitan area from May 1982 to December 1983. Both 

manuscripts follow the style specifications of the Journal 

of Wildlife Management. 
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HABITAT USE AND MOVEMENTS OF URBAN STRIPED SKUNKS. 

Stein H. Innvaer, College of Natural Resources, 

University of Wisconsin-Stevens Point, Stevens Point, 

WI 54481. 

Abstract: Habitat use and movements of 9 radio-marked 

striped skunks (Mephitis mephitis) were studied during May 

through October 1983 within the Stevens Point, Wisconsin 

metropolitan area. Habitats which received the greatest 

human disturbance or provided poor foraging sites (high 

density residential, commercial, and agricultural) were 

avoided; all other habitats were used in equal or greater 

proportion relative to their availability. Adult skunks 

occupied smaller home ranges (x = 95.87 ha) and traveled 

shorter distances during nighttime activity periods (x = 

5,580 m) than reported for rural skunk populations, possibly 

due to higher quality and interspersion of some urban 

habitats. Home range area and nightly movements were greater 

for adult males than for adult females or juvenile males. 

Fewer daytime bedding sites were used, but with greater 

intensity by skunks in Stevens Point (x consecutive 

use/retreat = 6.2 days) than skunks on Illinois farmland (x 

consecutive use/retreat= 1.6 days), with all but 1 retreat 

in Stevens Point located underground. High density 
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residential and commercial areas were avoided as daytime 

resting sites. 

Previous studies of striped skunks have occurred in 

rural areas (Allen 1939, Verts 1967, Bailey 1971, Storm 

1972, Stout and Sonenshine 1974, Gunson and Bjorge 1979, 

Bjorge et al. 1981, Sargeant et al. 1982), but none in urban 

areas. The Portage County Humane Society (PCHS) (unpublished 

data) trapped and destroyed skunks in response to 

complaints from residents of Stevens Point, Wisconsin. As 

the primary carriers of rabies in Wisconsin (Center for 

Disease Control 1979}, striped skunks present a potential 

human health hazard, particularly when found in proximity to 

people and their pets. Effective management of urban skunk 

populations depends on knowledge of how skunks fulfill their 

life requirements in urban environments. The objectives of 

this study were to describe the home range, movement 

patterns, habitat use, and daytime retreats of Stevens Point 

striped skunks, and to compare these data with rural 

populations. 

J. w. Hardin, N. F. Payne, C. M. White, and D. o. 

Trainer helped with all aspects of this study, and S.M. 

Cohen, B.D. Bailey, and K.O. Droste assisted with field 

work. This project was funded partially by the City of 

Stevens Point and the University of Wisconsin-Stevens Point. 
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STUDY AREA 

The study area consists of the city of Stevens Point 

and adjacent villages of Park Ridge, Whiting, and Plover in 

central Portage County, Wisconsin. (Fig. 1). This urban area 

has a human population of 36,700 occupying about 29 km2 

(U.S. Department of Commerce 1980). Portage County consists 

of approximately equal areas of interspersed farmland and 

forest brushland. 

The most recent land use survey of the Stevens 

Point urban area was completed in 1975 (Portage County 

Areawide Planning Committee 1975) (Table 1). While 

somewhat dated, the overall percentages of land use have 

not changed greatly. New housing developments have been 

constructed primarily on idle agricultural land in 

southern portions of the study area. Limited commercial 

development has occurred along major thoroughfares, while 

industrial development has been limited to the industrial 

park on the east edge of the city (Fig. 1). 

Ten cover types were described within the urban 

area based on land use and vegetation: 

Woodland- This type occurred in undeveloped areas of 

city parks and remnant woodlots, but also included red 

pine (Pinus resinosa) plantations. Mature native 

hardwoods, including elms (Ulmus spp.), oaks (Quercus 
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spp.), maples (Acer spp.), trembling aspen (Populus 

tremuloides), paper birch (Betula papyrifera) and 

scattered red, white (Pinus strobus), and jack pines 

(~ banksiana) dominated the overstory. Speckled alder 

(Alnus rugosa) was common in wet areas. The shrub layer 

was well developed and included beaked hazel (Corylus 

cornuta), cherry (Prunus spp.), honeysuckle (Lonicera 

spp.), blackberry (Rubus spp.), and red osier dogwood 

(Cornua stolonifera) . Herbaceous species were typical 

of northern hardwood forests and included Canada 

mayflower (Maianthemum canadense), solomon's seal 

(Polygonatum pubescens), poison ivy (Rhus radicans), 

and sweet cicely (Osmorhiza clayton!). 

Shrubland- This type was composed of dense shrub and 

aspen stands often adjacent to rivers and industrial 

sites. Some areas were maintained in shrubs by periodic 

clearing of rail and powerline rights-of-way. Willows 

(Salix spp.) were typical of wetter sites. Scattered 

openings were dominated by timothy (Phleum pratense),and 

quack grass (Agropyron repens) but also included orange 

hawkweed (Hieracium aurantiacium) and wild strawberry 

(Fragaria virginiana) . 

Industrial- These were areas of heavy manufacturing, 

truck terminals, warehouses, and rail yards. Large 

parking lots and lawns were common. Vegetation was 
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similar to shrubland types but openings were larger, 

more sparesly vegetated, and included sweet fern 

(Comptonia peregrina), common mullein (Verbascum 

thapsus), and goldenrod (Solidago spp.). Discarded 

equipment and refuse were common in these areas. 

Oldfield- These were mostly idle agricultural fields 

undergoing oldfield succession. Occasional harvesting 

of some fields restricted trees and shrubs to fence 

lines. Unharvested fields were invaded by aspen, 

honeysuckle, blackberry, and sumac (Rhus spp.). 

Grasses included timothy and quack, and in wetter 

areas reed canary (Phalaris arundinacea) . Common 

forbs included wild strawberry, goldenrod, orange 

hawkweed, and common plantain (Plantago major). 

Parkland- This type included mowed grasslands of playing 

fields, picnic areas, and cemeteries. Scattered 

groups of shade trees (mostly elms, oaks,· and maples) 

and shrubs com~~!3ed the woody vegetation. Herbaceous 

plants typical of oldfield sites were kept mowed. 

Commercial- This type was typical of urban business 

centers where most land area was occupied by parking 

lots and buildings. Woody plants were present as 

scattered shade trees and ornamentals. Herbaceous 
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plants were limited to bluegrass (Poa spp.) lawns and 

ornamental flowers. 

High Density Residential- These were older neighborhoods 

of small lots having low diversity. Numerous mature 

shade trees and ornamental conifers were present. 

Shrubs were restricted to ornamental plantings and 

hedges while bluegrass lawns and gardens constituted 

most herbaceous plants present. 

Low Density Residential- This type was a mosaic of 

recently built residential areas interspersed with 

woodlands and idle agricultural lands. Vegetation was 

diverse and typical of woodland, shrubland, and 

oldfield cover types. 

Sand Barrens- These were disturbed sites adjacent to 

industrial areas usually lacking topsoil and woody 

plants. Herbaceous plants included sparsely 

distributed oldfield species and large stands of 

sweet fern. 

Agricultural- These were areas of cultivated croplands 

in the urban area. Trees and shrubs were absent. The 

most common crops were corn, potatoes, alfalfa, and 

beans. 

METHODS 

Trapping was conducted from 1 May to 28 November 1982 

and 15 February to 30 November 1983 throughout Stevens 
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Point, Whiting, and the northern half of Plover (Fig. 1). 

Skunks were captured with single door box traps (91.5cm x 

25cm x 25cm) constructed of 2.5-cm2 welded wire and baited 

with a mixture of canned catfood and sardines. Traps were 

set in areas of frequent skunk activity as determined from 

PCHS trapping records (unpublished data) and the presence of 

tracks and dens. Whenever possible traps were set also in 

likely foraging habitats (Stout and Sonenshine 1974) 

throughout the study area. 

Skunks were immobilized with an intramuscular injection 

of Ketamine hydrochloride (100mg/ml) at a rate of 18 mg/kg 

estimated body weight (Beck 1976). All skunks were marked 

with numbered aluminum ear tags (Wingband Style 898, 

National Band and Tag Co., Newport Ky.) and in 1983 were 

fitted with radio transmitter collars constructed of nylon 

belting material (Wildlife Materials Inc. Carbondale, Il.). 

Transmitters were HLPM-2120-LD models in the 151 MHz. 

frequency range and had exposed whip type antennas. Package 

weight of each collar was no greater than 60 grams. 

Skunks were located with an A.V.M. Model L.A. 12 

receiver (A.V.M. Instrument Co., Trinity, CA.) in 

conjunction with an A.V.M. vehicle-mounted 4 element Yagi 

antenna. Skunks were tracked every other day from dusk until 

dawn with most locations determined at 1 hour intervals. 
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Bearings for each location were usually taken within 5 

minutes of each other, and most angles of intersection for 2 

or more readings were between 55 and 125 degrees. Daytime 

retreats were defined as resting sites occupied by skunks 

during daylight hours. Retreats were located by following 

signals to their source with a hand-held 4 element Yagi 

antenna, or from stationary morning locations that 

corresponded to known den sites. 

Locations were plotted on Wisconsin Dept. of 

Transportation black and white aerial photos (1:4,800). Home 

ranges were calculated using the minimum area method (MAM) 

(Mohr 1947); however this technique distorts spatial 

requirements and habitat selection in urban areas because of 

the inclusion of large areas where no locations occur. To 

exclude unused areas, home ranges also were calculated using 

the modified minimum area method (MMAM) (Harvey and Barbour 

1965). Movements were analyzed by measuring the straight 

line distance between retreats used during the day and 

subsequent nighttime and next day locations (Storm 1972). 

Chi-square analysis was used to determine if radio

locations were randomly distributed within cover types based 

on the proportionate availability of each type within home 

ranges and potential use areas. Upon rejection of this 

hypothesis, 90% confidence intervals based on the Bonferroni 

z statistic were calculated for the observed proportion of 
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locations within each type (Neu et al. 1974). Selection for 

a specific cover type was demonstrated when the lower limit 

of the confidence interval was greater than the proportion 

of land area available in that type (i.e. the expected 

proportion of locations in that type). When the proportion 

of land area available in a cover type exceeded the upper 

limit of the confidence interval, avoidance of that type was 

indicated. A chi-square test was also used to determine if 

retreats were randomly distributed throughout the available 

cover types. 

Potential use areas are defined as all land within a 

1.6-km radius of the outer-most points of a home range 

(MMAM), excluding areas separated by more than 6 m of open 

water. Rural studies suggest 1.6 km is near the mean maximum 

distance skunks will travel nightly, excluding dispersing 

juveniles (Verts 1967, Bailey 1971, Storm 1972). Locations 

representing occasional sallies outside the area (Burt 1943) 

were not considered outermost points and were included in 

potential use areas. Student t-tests were used to determine 

significance of variability between sex and age groups. 

RESULTS 

Telemetry data were collected for 9 skunks monitored 

during May through October 1983: however most data were 

collected during May through August (Table 2). Error caused 
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by frequent radio signal interference within the urban area 

was minimized by the extensive road system which allowed 

most readings to be taken within 0.5 km from the animal's 

position. 

Habitat Use 

Skunks were located in all cover types present in 

Stevens Point; but these locations were not randomly 

distributed (X2 = 401.4, df = 9, P> 0.025). Skunks avoided - -
high density residential, commercial, and agricultural areas 

(f = 0.10), but used all other types in equal or greater 

proportion relative to their availability (Table 3). 

Preferred foraging sites in Stevens Point, as indicated by 

percentage of nighttime locations (n= 658) in each type, 

were most often located in woodland (26.7~), low density 

residential (19.5%), and oldfield (16.2%) cover types. 

Home Range 

Mean home range area (MMAM) of 7 adult striped skunks 

was 95 ha (range 23- 229 ha) (Table 4). Mean home range 

area of 3 adult males (146 ha) were larger (P< 0.05) than 

the mean home range area of 4 adult females (45 ha). 

Movements 

Locations of skunks taken within 1 hour after sunset 

show skunks had left the retreat on 57 of 83 (69%) 

occasions. Of 96 locations taken within 2 hours after 

sunset, 81 (84%) showed skunks were active. All skunks 
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returned to a retreat within 1 hour after dawn. I recorded 

no movements from a retreat during daylight hours. 

Mean distance between consecutive hourly locations 

showed a greater rate of travel for the 3 adult males than 

for the 4 adult females or 2 juvenile males (f< 0.10) (Table 

4). Adult males also traveled greater distances and ranged 

farther from their daytime retreats during nightly movements 

than adult females or juvenile males (f< 0.10). 

Retreats 

Of 27 retreats used by radio-collared skunks in Stevens 

Point, only 1 was located above ground. This retreat was 

used by only 1 adult female, and for only 1 day. Consecutive use of 

retreats, excluding natal dens, averaged 5.8 days (S.D. = 
2.4 days). Ten of 27 retreats (37%) were located under man-

made structures. 

DISCUSSION 

Habitat Use 

Habitat use by striped skunks in Stevens Point appears 

to be related to the degree of human disturbance present. 

While I did not measure human activity, it is logical to 

conclude that high density residential and commercial areas 

would receive the most human disturbance and also provide 

the least cover of all types in the urban area. Use of high 

density residential areas was noted for one adult female, 
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with 42% of her home range in this type. Although the amount 

of cover present was not quantified, this older area of the 

city was also adjacent to industrial sites, and therefore 

provided greater cover than other areas in this type because 

of the many unmowed yards and brushy lot corners. From this 

example it appears possible that adequate cover may lessen 

the effect of intensive human disturbance. 

The apparent avoidance of agricultural areas was a 

result of tracking skunks with this cover type within their 

home ranges only in early spring when most fields were 

plowed but unplanted, and therefore contained little or no 

vegetation. The location of foraging areas in Stevens Point 

seems to be related to the search for preferred prey. 

Studies of food habits show the importance of grasshoppers, 

crickets, and beetles in summer and fall diets of striped 

skunks (Hamilton 1937, Selko 1937, Llewellyn and Uhler 

1952). While not measured in this study, greatest 

concentrations of these insects in urban areas would be 

expected in oldfield and woodland cover types. These types 

also would be expected to support the largest populations of 

small mammals, particularly meadow voles (Microtus 

pennsylvanicus) which when abundant may be the only prey 

taken (Selko 1937). 
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Home Range 

Mean home range areas (MAM) of adult skunks in Stevens 

Point were smaller (x = 171 ha) than those reported for 2 

males and 5 females (~ = 444.7 ha) on Illinois farmland 

(Storm 1972). Storm (1972) also found adult male home ranges 

larger than those of adult females. The smaller home ranges 

of skunks in Stevens Point compared with skunks on Illinois 

farmland (Storm 1972) may reflect a higher quality habitat 

than that found on agricultural land due to the greater 

interspersion of vegetation types created by the numerous 

small parcels of different cover types found in some urban 

areas. Much of the south-central Stevens Point urban area 

provides this variety. Verts (1963) found that movements of 

opossums (Didelphis virginiana) were greater on intensivly 

cultivated lands than those in wooded or partly wooded 

habitat due to a scarcity of life requirements on cultivated 

lands. Ables (1969) suggested that smaller home ranges of 

red fox (Vulpes vulpes) on the University of Wisconsin 

Arboretum (largest = 162 ha) as ~ompared to those on crop 

and pasture land (about 520 ha) was because the arboretum 

lands offered a richer habitat through greater interspersion 

of vegetation types. The largest skunk home range (MMAM) in 

Stevens Point (229 ha) was calculated for an adult male 

occupying rural land which included intensivly cultivated 

cropland next to the city. This greater interspersion of 
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cover types in some urban areas combined with the avoidance 

of areas with intensive human disturbance may restrict skunk 

home ranges to comparativly small areas in urban 

environments. 

Movements 

On Illinois farmland Storm (1972) observed that male 

skunks showed greater nightly movements and traveled farther 

from their daytime retreats than females. He also found that 

the mean straight-line distance between daily retreats and 

subsequent locations when skunks were moving were about 75% 

as large as maximum straight-line distances traveled. This 

indicated skunks moved rapidly from daytime retreats, spent 

the majority of their activity periods near the outer limits 

of their range, and did not always return to the same 

retreat on successive days. Straight-line distances between 

daily retreats and subsequent locations averaged 64% of 

maximum distances traveled nightly by adult skunks in 

Stevens Point. The lower percentages in Stevens Point 

indicate skunks returned to their retreats more than rural 

skunks, and moved slower over shorter distances. This 

suggests that urban skunks make more intensive use of their 

home ranges than rural skunks. 

Shape of individual home ranges in Stevens Point 

resulted from the location of retreats, foraging areas, and 
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travel lanes connecting them. Skunks on Illinois farmland 

traveled directly to their hunting grounds, often along the 

same route for several consecutive nights (Verts 1967). I 

observed skunks on an irregular basis as they traveled 

during activity periods, and noted that when moving through 

high disturbance areas skunks did little hunting and moved 

rapidly over regularly used paths. When observed in less 

populated areas with scattered blocks of undeveloped lands, 

skunks foraged widely and traveled more openly. Based on 

limited observations, high disturbance areas appeared to 

provide little foraging potential, and were therefore 

avoided. 

Retreats 

Investigations of rural skunks have indicated that 

during summer months skunks usually use above ground 

retreats (Verts 1967, Storm 1972, Houseknecht and Tester 

1978). The greater amount of human activity in urban areas 

may make above ground retreats less suitable for skunks than 

those in rural areas. Natal den sites of 2 females were in 

areas which appeared to receive less human disturbance than 

other retreats due to their remote location. Industrial 

areas often provide retreats in remote areas with over-head 

cover provided by discarded machinery and construction 

materials. 
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Skunks in Stevens Point used fewer retreats than has 

been reported for rural skunks (Verts 1967, Storm 1972, 

Houseknecht and Tester 1978). Storm (1972) found consecutive 

use of retreats averaged 1.6 days on Illinois farmland. Mean 

number of different retreats used during the tracking period 

expressed the tendency for adult males to move more often to 

different retreats than adult females or juvenile males 

(Table 4). The use of fewer retreats by skunks in Stevens 

Point as compared to rural areas may indicate a lack of 

locations which provide the necessary security resting 

skunks require. Retreat locations of striped skunks are well 

documented for rural populations (Selko 1938, Scott and 

Selko 1939, Allen and Shapton 1942, Verts 1967, Houseknecht 

1969, Storm 1972). Gunson and Bjorge (1979) found that 

striped skunks in Alberta relied on retreats located under 

buildings; but Allen (1939) and Storm (1972) found buildings 

used only occassionaly in Michigan and Illinois respectivly. 

Abandoned and seldom used buildings are plentiful in Stevens 

Point and probably provide many undisturbed retreats. 

Unstable sandy soils present in central Wisconsin may cause 

burrows to collapse, thereby requiring the use of buildings 

as overhead support. The availability of these retreats is 

limited however due to the destruction of many by city 

residents. 
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a 
Table 1. Land use within the Stevens Point, WI. urban area. 

Land use categor;y: Area:. (Hal __oo_ 
Developed lands 2,974.0 (40.0) 

Residential 999.5 (1J,L~) 

Commercial 12J.7 ( 1. 7) 

Industrial 120.9 (1.6) 

Public/Institutional 977.0 (1J.1) 

Transportation 75J,O ( 10. 1) 

Undeveloped lands 4 ,462. 6 (6o.o) 

.4gricul tural and Idle J,785.8 (50.9) 

Wetlands ]44.5 (4. 6) 

Lakes/Streams JJ2.J (4.5) 

Total 7,4J6.6 (100.0) 

a Portage County Areawid ;·· Planning Committee (1975) 



T.able 2. Radio location data of 9 radio-marked striped skunks in Stevens 

.Point, wr. I Nay-November 198). 

Anima 1"· 

Adult males 

A 

B 

c 

Adult females 

D 

E 

F 

G 

Juvenile males 

H 

I 

Period 

radio-tracked 

9- 26 May 

16 May- 17 July 

27 June- 24 August 

4 Nay- 12 June 

7 June- 1) September 

2) June- 2 August 

1- 10 August 

6 August- 1) September 

26 October- 2 November 

23 

Number of 

locations 

84 

145 

_(;d 

Subtotal- 2!}7.-

107 

1)8 

52 

JL 

Subtotal- )24 

2) 

__J&_ 

Subtotal- )7 



Table 3. Distribution of 658 locations of 9 radio-marked striped skunks within the Stevens Point 

urban area: May- October 1983. 

Proportion of Observed proportion of 90% confidence interval 
a 

area measured locations in each type on observed proportion of 

Cover type (Pio> (pi) locations in each type (pi) 

High density residential * 0.256 0.140 . 0.1157 Pi 0.1643 
Low density residential ** 0.123 0.195 0.1671 Pi 0.2229 
Woodland ** 0.236 0.267 0.2665 Pi 0.2675 
Sand Barrens ** 0.004 0.043 0.0287 Pi 0.0573 
Oldfield ** 0.099 0.162 0.1363 pi 0.1877 
Parkland ** 0.040 0.032 0.0196 Pi 0.0440 
Industrial ** 0.055 0.062 0.0450 Pi 0.0790 
Shrub land ** 0.032 0.075 0.0565 Pi 0.0935 
C011111ercia 1 * 0.047 0.012 0.0044 Pi 0.0196 
Agricul tura 1 * 0.108 0.012 0.0044 Pi 0.0196 

a 
Area measured included home ranges and all area within a 1.6km radius of outenmost points of home 

ranges of all skunks radio-tracked and represents expected proportion of locations in each cover type 
as if locations occurred in exact proportion to availability. 

b 
P; represents observed proportion of occurrence. Habitat use is less than expected for randomly 

u1stributed locations when P; 0 is greater than confidence interval for p1; greater than expected when 
Pio is less than confidence lnterval for oi; and equal to expected use when pio is within the confidence 
interva 1 of pi. 

~· • covertype preferred 

* • covertype avoided 

b 



Table 4. Mean home range, movements, and retreat use b.Y 9 striped skunks located 

25 or more times in the Stevens Point WI. urban area1 May~ October 1983. 

Home range a (ha) 

Home range b (ha) 

Hourly distance traveled (m) 

Nightly distance traveled (m) 

Hourly distance from retreat (m) 

t1aximum distance from retreat (m) 

Use of retreat (days) 

!! retreats used 

E days/retreat 

Consecutive days/retreat 

a t1odified minimum area method 

b Minimum area method 

c with litter in natal den 

* less than 25 locations 

Adults 

M(!!=J) 

146 

265 

1,248 

6,812 

2,113 

),177 

25 

41 

4.7 

9.7 

4.4 

F(N=4) 

45 

78 

891 

4,)48 

9~ 

1.5~ 

44 

2.5 

19.6 

5.2(14.2)c 

Juvenile males 

(!!=2) 

2 

26 

648 

),222 

1,027 

1,604 

19 

1.5 

11.5 

8.9 

* 



POPULATION CHARACTERISTICS AND BODY WEIGHTS OF URBAN 

STRIPED SKUNKS 

Stein H. Innvaer, College of Natural Resources, 

University of Wisconsin-Stevens Point, Stevens Point, 

WI. 54481. 

Abstract:Seventy-six striped skunks (Mephitis mephitis)were 

live trapped 108 times during May-November 1982 and 

February-November 1983 within the Stevens Point, Wisconsin 

metropolitan area. Trap success averaged 0.99 skunks/100 

trap nights (TN) (range 0.17/100TN in April to 2.37/100TN in 

August). Sex ratios of 38 juvenile skunks favored males 

(1.71:1) but those of adults favored females (0.65:1). While 

equal numbers of adults and juveniles were trapped, 92% of 

juveniles were captured in July, August, and September. 

Lowered productivity following the severe winter of 1981-82 

was indicated by comparatively low pregnancy rates (54%) and 

percentage of skunks trapped that were juveniles (38.5%). 

Following the milder winter of 1982-83 pregnancy rates (71%) 

and the percentage of juveniles (56%) increased. Density of 

the sampled area (1.0 skunks/km2 ) was lower than that 

reported for rural populations (1.3 skunks/km2 ). No 

significant differences between adult male and female body 

weights were detected. Both sexes gained weight most rapidly 

in August, however adult females attained maximum weight in 
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October while males reached their maximum weight in 

November. 

Physical characteristics and population parameters of 

striped skunks are well documented for rural populations 

(Allen 1939, Verts 1967, Bailey 1971, Stout and Sonenshine 

1974, Gunson and Bjorge 1979, Sargeant et al. 1982), but 

comparable data for urban populations are lacking. The 

purpose of this study was to describe sex and age ratios, 

population parameters, and body weights of an urban 

population of striped skunks. 

3. W. Hardin, N. F. Payne, c. M. White, and D. o. 

Trainer helped with all aspects of this study, and S.M. 

Cohen, B.C. Bailey, and K.D. Droste assisted with field 

work. This project was funded partially by the City of 

Stevens Point and the University of Wisconsin-Stevens 

Point. 

STUDY AREA 

The Stevens Point urban area, including the adjacent 

villages of Park Ridge, Whiting, and Plover, is located in 

central Portage County, Wisconsin (Fig. 1). This urban area 

occupies 29 km2 and has a human population of 36,700 (U.S. 

Department of Commerce 1980). Land use within rural Portage 
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County consists of about equal areas of farmland and 

forest brushland. 

The climate of Stevens Point is continental. Winters 

are cold and snowy, summers are generally warm with periods 

of high heat and humidity. Spring and fall are often short 

and a mixture of summer and winter conditions. Annual 

precipitation averages 80.26 em (Otter and Fiala 1978). 

Developed lands comprised 40% of the Stevens Point 

urban area (Portage County Areawide Planning Committee 

1975) (Table 1). New housing developments have been 

constructed primarily on idle agricultural land in 

southern portions of the area while industrial development 

has been limited to the eastern edge of the city (Fig. 1). 

METHODS 

Trapping was conducted from 1 May to 28 November 1982 

and 15 February to 30 November 1983 throughout Stevens 

Point, Whiting, and the northern half of Plover (Fig 1). 

Skunks were captured with single door box traps (91.5 em x 

25 em x 25 em) constructed of 2.5-cm2 welded wire and baited 

with a mixture of canned catfood and sardines. Traps were 

set in areas of frequent skunk activity as determined from 

Portage County Humane Society (PCHS) trap records 

(unpublished data) and the presence of tracks and dens. 

Whenever possible, traps were set also in likely foraging 

habitats (Stout and Sonenshine 1974) throughout the study 
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area. Trap sites were limited by the availability of enough 

cover to conceal the trap and a nearby sturdy object to 

which the trap could be secured to prevent theft. Trapping 

was not conducted in the central business district and 

surrounding high density residential areas due to the 

reluctance of property owners to allow capture and release 

of skunks. Trapping effort was therefore concentrated along 

the perimeter of Stevens Point, but was distributed more 

uniformily in Whiting and northern Plover. 

Skunks were immobilized with an intramuscular injection 

of Ketamine hydrochloride (100 mg/ml) at a rate of 18 mg/kg 

estimated body weight (Beck 1976). Numbered aluminum ear 

tags (Wingband Style 898, National Band and Tag Co., Newport 

Ky.) were attached to both ears, and weight and sex were 

determined. Student t-tests were used to determine the 

significance of body weight variability. Population 

estimates were calculated using 3 different mark-recapture 

formulae (Lincoln 1930, Schnabel 1938, Schumacher and 

Eschmeyer 1943). Skunks were aged as either juvenile or 

adult based on body size, weight, and general appearance 

(Verts 1967, Bjorge et al. 1981) and released at the point 

of capture. Weather data were collected at the City of 

Stevens Point municipal sewage treatment plant. 
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RESULTS 

During 2 field seasons of trapping 16 skunks were 

captured 108 times. Mean mont~ly trap success for both 

trapping periods averaged 0.99 skunks/100 trap nights (TN). 

Highest monthly trap success occurred in August and 

coincided with the influx of many juveniles into the 

population (Table 2). Lowest trap success occurred in March, 

October, and November when skunks were confined to 

underground burrows due to cold temperatures and snow cover. 

During warm weather months (May- September) the capture rate 

of adults remained relatively constant (~ = 0.68/100 TN) 

whereas the juvenile capture rate rose sharply from June 

through August and then declined rapidly through October. 

Five juvenile skunks were recaptured over 5 times each 

during late July and early August. Observed trap success 

within cover types was different than expected based on 

trapping intensity (~2 = 10.85, df = 8, P< 0.05) (Table 3). 

Populations and Density 

No reliable estimate of the 1982 population was 

possible due to the low number of recaptures that year. 

Based on the mean of the 3 different mark-recapture formulae 

used (Table 4), a population of approximately 12 skunks 

inhabited the study area as of 1 September 1983. Density of 

skunks was calculated at about 1.0/km2 • The reliability of 

mark-recapture estimation techniques is questionable due to 
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the variable trapability of striped skunks (Verts 1967, 

Bailey 1971) and the inability to trap in some cover types 

within the urban area. 

Sex and Age 

An equal number of adult and juvenile skunks were 

captured (38). The sex ratio of adults favored females, but 

that of juveniles favored males (~2 = 1.68, P< 0.05) (Table 

5). No juvenile skunks marked in 1982 were recaptured as 

adults in 1983. Six of 8 road-killed skunks examined in 

Stevens Point from August through November were juveniles, 

however many road-killed skunks were disposed of by 

residents before age could be determined. 

Body Weight 

No differences (f> 0.05) between male and female body 

weights were detected (Table 6). Maximum monthly weight gain 

for adult males occurred in July and for adult females in 

August (Table 7). Females attained their maximum weight in 

October and males in November. Adult males gained weight 

from August through November, but the decrease of mean 

weights in June and July was probably the result of only 

capturing lighter weight yearlings. 

Mean monthly weight of adult females in Stevens Point 

decreased from May through June due to parturition, and then 

increased through October. The decrease of mean weight of 
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females in August is unexpected and most likely reflects 

variation within the small sample size for that month. A 

slight decrease in mean weight of females was observed in 

November. No juvenile skunks weighing less than 0.5 kg were 

captured. The mean maximum weights of adult and juveniles 

trapped was not different (f> 0.005). 

Maximum monthly weight gain by juveniles occurred in 

August (Table 7), and was not different between sexes (f> 

0.05). Only 1 skunk trapped in the fall of 1982 (an adult 

male) was recaptured in early spring of 1983. This skunk 

lost 52.6% of its body weight from 30 September- 11 March. 

Weight gain of juvenile skunks in Stevens Point was constant 

(~ = 0.03 kg/day, range= 0.024- 0.047 kg/day) (Fig. 2). 

Weight gain of adult skunks in Stevens Point was slower than 

in juveniles (f> 0.05). 

DISCUSSION 

Population Characteristics 

Verts (1967) observed a slightly lower capture rate 

(0.75 skunks/100 TN) using box traps on Illinois farmland 

during late summer. Failure to capture skunks in April, 

normally a time of increased growth and activity (Verts 

1967, Aleksiuk and Stewart 1977) could not be explained. Due 

to the variable trap response reported for striped skunks 

(Verts 1967, Bailey 1971) and the overlap of some trap sites 
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on more than 1 cover type, trapping success is not an 

accurate measure of habitat selection. 

The Stevens Point skunk population apparently was at a 

low point when trapping was initiated in 1982. Skunks 

trapped by the PCHS (unpublished data) decreased from 28 in 

1980 and 10 in 1981 to 4 in 1982. This decrease may have 

been precipitated by the removal of resident skunks through 

PCHS trapping. Rural investigations have found skunk 

densities greater than that observed in Stevens Point. Allen 

and Shapton (1942) estimated a winter population density of 

4.9 skunks/km2 in Michigan, and Verts (1967) found a mean 

summer density of 7.6 skunks/km2 on Illinois farmland. Verts 

(1967) described skunk distribution as clumped; similar 

distribution patterns were noted in Stevens Point. 

Differences between adult and juvenile sex ratios 

similar to those observed in Stevens Point have been noted 

in rural investigations (Verts 1967, Bjorge et al. 1981). 

Sex ratios of skunks collected in winter and spring usually 

favor males (Bjorge et al. 1981), probably because males are 

more active than females at these times (Gunson and Bjorge 

1979). Such behavioral differences probably subject males to 

higher mortality (Bjorge et al. 1981). In urban areas the 

greater mobility of males would increase their chances of 

encountering vehicles, traps, and predators. 

33 



The winter of 1981-82 was one of low temperatures and 

heavy snowfall- factors which impact northern striped skunk 

populations (Bjorge et al. 1981). Heavy snow accumulation 

during the first and last months of winter may limit the 

skunks' ability to leave the den to mate and forage, 

resulting in lowered reproduction and poor kit survival. 

Although the sample size is small, pregnancy rates of 

trapped females appeared to increase from 54% (7 of 13) 

pregnant following the severe winter of 1981-82 to 71% (5 of 

7) pregnant following the milder winter of 1982-83. These 

are well below pregnancy rates reported by Verts (1967) in 

Illinois (96%) and Schowalter and Gunson (1982) in Alberta 

and Saskatchewan (92%). Severe weather late in the winter of 

1981-82 and the absence of many females due to trapping may 

have restricted the ability of males to locate females 

during the breeding season. The lower percentage of 

juveniles trapped in 1982 (38.5%) compared to 1983 (56%) 

also suggests lowered productivity in 1982, but may also 

reflect variation within the small sample size. 

Verts (1967) stated that fewer than 35% of skunks born 

on Illinois farmland probably do not attain an age of 1 

year. Fall dispersal of juveniles (Bjorge et al. 1981, 

Sargeant et al. 1982, Schowalter and Gunson 1982) may have 

accounted for the failure to recapture marked juveniles, 

although 3 radio-collared juveniles followed from July 
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through December 1983 in the Stevens Point urban area did 

not disperse. Gunson and Bjorge (1979) believed the observed 

mobility of juveniles may be related to a search for 

acceptance into a winter communal den, commonly comprised of 

from 2 to 18 females, but only 1 or 2 males (Allen 1939). 

When dispersing in areas of low skunk density, juveniles may 

be forced to travel widely (Schowalter and Gunson 1982). Den 

sites appeared plentiful in Stevens Point, but skunk 

densities may have been low enough in 1981 to restrict 

communal den formation. Thus, while some juvenile dispersal 

may have occurred in Stevens Point, it was probably not 

large enough to account for the low percentage of juveniles 

trapped in autumn. 

Body Weight 

Differences between male and female body weights have 

been observed in rural studies (Verts 1961, Aleksiuk and 

Stewart 1977, Schowalter and Gunson 1982). Verts (1967) 

found adult male skunks on Illinois farmland gained weight 

continuously from April through October and that captive 

skunks attained a weight of 0.4 kg at about 52-55 days, the 

approximate age of skunks making their first trips with the 

female. Most juvenile skunks in northwestern Illinois 

became independent about the first week of August when 2.5 

to 3 months old, and made rapid weight gains at this time 
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(Verts 1967). Accumulation of enough fat to survive during 

periods of winter confinement is the primary activity of 

juvenile skunks at this time. Verts (1967) observed a 

uniformity of weight gain in juveniles weighed 2 or more 

times between the first week of July and the end of November 

(nz 22) similar to weight gain observed in juveniles in 

stevens Point. The difference in uniformity of weight gain 

observed between skunks on Illinois farmland and those of 

this study may be related to the greater variability of 

Stevens Point cover types than those found on intensivly 

cultivated croplands. Agricultural practices in northwestern 

Illinois have created large, monotypic plant communities 

which provide equal foraging potential over large areas, 

whereas in Stevens Point the interspersion of cover types 

provides a variety of foraging potential. 

The relationship of overwinter weight loss to survival 

and productivity of skunks in northern re§ions is well 

documented (Bjorge et al. 1981, Sargeant et al. 1982, 

Schowalter and Gunson 1982). Captive skunks held overwinter 

without access to food remained underground for extensive 

periods (Mutch and Aleksiuk 1977). However when food was 

freely available skunks remained active at very low levels 

all winter (Aleksiuk and Stewart 1977). In urban areas 

garbage is often available all year and may induce surface 

activity during cold weather. Purther investigation of 
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winter activity and weight loss in urban striped skunks is 

needed to determine the effect that garbage may have on 

overwinter survival and productivity. 
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a Table 1. Land use within the Stevens Point, WI. urban area • 

Land use category Hectares . (%) 

Developed lands 2,974.0 (40.0) 

Residential 999.5 (1J.4) 

Commercial 12).7 (1. 7) 

Industrial 120.9 ( 1. 6) 

Public/Institutional 977 .o (1J.1) 

Transportation 75J.O ( 10. 1) 

Undeveloped lands 4,462.6 .(6o.o) 

Agricultural and Idle J,785.8 (50.9) 

Wetlands )44.5 (4.6) 

Lakes/Streams JJ2.J (4.5) 

Total 7,4)6.6 (100.0) 

a .. 
Portage CoWlty Areawide Planning Committee 1975. 
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Table 2. Monthly trap success ( captures/100 trap nights) for 108 striped skunks tra~ped 

in the Stevens Point, WI. urban area during 1~82-1983. 

Trap Captures of Adults per Captures of JuveRiles Total skunks 

Month nights(TN) adults 100 TN juveniles per 100 TN per 100 TN 

March 424 3 0.707 0.707 

April 578 o.ooo o.ooo 

May 694 6 0.864 0.864 

June 1,098 9 0.819 1 0.091 0.911 

July 1,304 8 0.613 13 0.997 1.610 

.August 1,478 7 0.474 28 1.894 2.368 

. September 1,474 9 0.610 9 0.610 1.221 

October 1,401 3 0.214 7 0.500 0.714 

November 963 3 0.311 2 0.208 0.519 

Total or 9,422 48 0.576 60 0.717 0.990 
mean 

~ 
..:::t 



Table J. Distributio~ of 108 striped skunk captures (skunks/100 trap 

nights) within the Stevens Point, WI. urban area during 1982-198). 

Cover type 

High density residential 

Low density residential 

Woodland 

Sand barrens 

Oldfield 

Parkland 

Industrial 

Shrub land 

Commercial 

Agricultural 

'Ibtal 

Trap 

sites 

11 

8 

14 

1 

8 

1 

11 

8 

0 

J 

65 

44 

Trap 

nights 

1,810 

1,1)1 

2,485 

93 

945 

15 

1,674 

784 

0 

477 

9,414 

Captures 

18 

5 

J6 

2 

9 

0 

20 

9 

0 

9 

108 

Captures per 

100 TN 

0.99 

0.44 

1.45 

2.15 

o. 95 

o.oo 

1. 19 

1.15 

o.oo 

1.89 

1.15 



Table 4. Population estimates of striped skunks in the Stevens Point, WI. 

urban area as of 1 September 1963. 

Estimation method 

Lincoln index 

Schnabel 

Schumacher-Es~hmeyer 

Mean 

Population 

estimate 

49 

72 

95 

72 

95% Confidence 

level 

24-74 

44-125 

65-178 

44-126 



. 
Table 5. Sex ratios (males1females) of JB juvenile"and JB adult striped 

skunks trapped in .the Stevens Point, WI. urban area during 1982-1983. 

Cohort· 1982 

Juveniles 1.011.0 

Adults 0.23&1.0 

1983 

2.111.0 

1.211.0 

46 

Total 

1.?11.0 

o. 6511.0 



Table 6, Mean monthly weights (kg) of 40 adult and 49 juvenile striped 

skunks examined in the Stevens Point, WI. urban area during 1982-1983. 

Adults Juveniles 

Males Females Males Females 

Month Wt. N Wt. N Wt. N Wt. N 

March 2.00 1 2.52 2 

April --- - 2.00 1 

May 3.03 3 2.25 1 

June 1.90 1 2.17 5 0.50 1 

July 1.67 3 2.52 3 0.69 8 0.80 4 

August 2.27 3 1.75 2 1.41 12 1.25 7 

September 3.07 4 2.81 5 2.19 6 1.45 3 

October 3.20 1 3.85 2 3.02 3 2,20 3 

November 3.37 2 3.25 1 2.55 1 2.60 1 

Mean 2.61 18 2.55 22 1.73 31 1.66 18 

47 



Table 7. Difference in mean monthly body weight (kg & percent) of stripe~ 

skunks examined in the Stevens Faint, WI. urban area during 1982-1983. 

Adults (N=39) Juveniles (N=49) 

Males Females Males Females 

Month Wt. Wt. Wt. Wt. 

March 

April -0.52 20.6 

May 0.25 12.5 

June -1.13 37.3 o.o8 3.5 

July -0.23 12:1 0.35 16.1 0.19 38.0 

August o.6o 35.9 -0.77 30.5 0.72 104.3 0.45 

September o.8o 35.2 1.06 60.4 0.78 55.3 0.20 

October 0.13 4.2 1.04 37.8 0.83 37.9 0.75 

November 0.17 5.3 -0.60 15.6 -0.47 15.6 0.40 
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MANAGEMENT RECOMMENDATIONS 

This study indicates that the Stevens Point 

metropolitan area supports a substantial striped skunk 

population which fullfills all of its' life requirements 

within the urban area. Movement of skunks into the urban 

area from surrounding rural areas undoubtedly occurs as 

well. While skunks avoid high density residential and 

commercial areas, the potential for conflict continually 

exists wheneves of skunks and humans live in 

the same area. Management of skunks in urban areas should 

focus on minimizing the population size through elimination 

of secure den sites associated with buildings and refuse as 

well as trapping and destroying skunks whenever possible. 

Listed below are 3 techniques which municipalities can 

employ to reduce the skunk population. 

1. Sanitation of refuse and junk. 

Den sites which provide secure overhead cover within 

urban areas are often created by discarded materials, 

machinery, or equipment. This is particularly important 

near travel corridors and preferred foraging sites. Items 

which provide overhead cover (such as culvert pipe, 

overturned boats, large appliances, etc.) are especially 

attractive to skunks and should be removed. Abandoned 

dens under old foundations and outbuildings should be 

filled and sealed to prevent re-excavation by returning 
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skunks and woodpiles should be inspected regularly and 

all dens sealed as well. Garbage containers should also 

be inspected to determine if skunks (and other wildlife) 

can obtain food from them, and whenever possible garbage 

should be placed on the curb the morning of collection 

and not left out overnight. Elimination of those items 

which attract skunks to residential areas (den sites and 

food) will not only lower the overall skunk population, 

but also may help disperse skunks to less populated 

areas. 

2. Nuisance complaint trapping. 

The most efficient manner to handle nuisance complaints 

involving skunks is through trapping contracts with local 

trappers. This will insure that trapping is conducted 

carefully and humanely, or the trapper will face 

cancellation of his contract. Each municipality in the 

urban area would be able to negotiate their own contract. 

However it is probably most efficient if all contracts 

are assigned to the same trapper. This individual would 

be available for trapping other nuisance species as well. 

An economic stimulus to trappers exists in the sale of 

scent for the manufacture of trapping lure and the sale 

of mounted juvenile skunks by taxidermists. Contract 

trapping also generates requests for trapping outside the 
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urban area, which the trapper can negotiate 

independently. In writing contracts, stipulations should 

be made which require trappers to attempt to remove 

entire litters through continued trapping (for at least 5 

days) in an area where lactating females or suckling 

juveniles have been trapped. 

3. Gassing of communal dens. 

During colder winters, skunks in northern climates form 

communal dens consisting of one adult male and numerous 

females. During this period it is possible to eliminate 

most of the breeding females from the surrounding area. 

Some non-target species may also be killed in these dens. 

However such animals are usually undesirable in urban 

areas as well. Communal dens can be located during late 

fall through tracks and scat deposits as well as other 

indications of concentrated skunk activity such as 

numerous complaints or diggings. Often the contract 

trapper will be aware of such areas through his normal 

trapping activities. Gassing should be carried out only 

by the contract trapper or other experienced wildlife 

control personnel. A 2-cycle engine should be used to 

produce exhaust fumes directed into the den entrance. All 

other exits must be blocked, and carcasses should be 

retrieved whenever possible. Destruction of skunks 

through gassing may provoke criticism from animal welfare 
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organizations oppossed to this method of control because 

of its' assumed cruelty to the animal. Techniques are 

available however (such as cooling and filtering of 

exhaust gasses to remove irritants) that make this method 

no worse than other euthanasia methods. It is likely that 

1 or 2 years of intensive control involving gassing and 

trapping will substantially reduce the resident skunk 

population in urban areas. 
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Appendix A-1: Home range boundries and retreats in relation to cover types 

for striped skunk A (adult male) radio-tracked during 9-26-May 198J in the 

Stevens Point urban area. 

Density Residential 
tc===~~ Low Density Residential 

Bodies of Water 

:~';::f.~::~:;!-il:'~!'. Shrubland 
------::-:--Oldfield 
·::::::: 1\gricul tural 

*Retreat 
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•••Modified Minimum 
Area Range 

•--- Minimum 1\rca Rilnge 

500 m 



Appendix A-2: Home range boundries and retreats in relation to cover types 

for striped skunk B (adult male) radio-tracked during 16 May-17 July 1983 

..... . . . . . . . . . . 

Sand Barrens ·••• 
"""'r¥M 
H-H-++1 Industrial -.;.- •Minimum Area Range 
_,...._,,High Density Residential *Retreat 

~--~Low Density Residential •'--~~------•' 
Commercial Permanent Bodies of Water .500 m 

I 
I 
\ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Appendix A- J: Home range LoundrieG and rctrea tG in relation to cover ty pc:j 

for striped skunk C (adult male) radio-tracked d-uring 27 June-21+ AueuGi. 190 j 

in the Stevens Point urban area. 

t 
N 

gh Density Residential 
-=~=-~Low Density Residential 

errnanent Bodies of Water 

l~~~i land -Modified Minimum Area 
~ .. ~~Shrubland Range 
11-r'-~~~ Oldfield •-- •Minimum Area Range 
~~~~Parkland 

*Retreat 

500 m 



App!!nd ix A-1~: Home range l>oundric::; and retreat::; in reJ aU on to ~~OV!!r ty IH ! :·. 

for striped skunk D (adult female) radio-tracked.durinr, 4 May-12 June_ l2!..i"J 

t . 
N · 

• PI over 
River 

~~~~High Density Residential ..... Modified Minimum Area 
~~_.~Low Density Residential Range 

Bodies of Water 
•-- •Minimum Area Range 

~~~~ Shrubland 
l±:i~o;i::l~ Industrial 
l-'-~.l.L~I.4 Sand Barrens 
=..;;::..;:;;...=-=-..t o 1 d fie 1 d 

0 Natal Den 

sao m 



Appendix A-5: Home range boundries and retreats in relation to cover types 
. 

for striped skunk E (adult female) radio-traeked d~ing 7 June-1J September 

Wisconsin 
River 

Woodland 
Oldfield 
Shrubland 
Parkland 
Commercial 
Industrial 

Modified Minimum Area Range 

---- Minimum Area Range 
QNatal Den 
*Retreat 

~~~~~-sand Barrens 
High Density Residential 
Low Density Residential 
Permanent Bodies of Water 

500 m 



Appendix A-6: Home range boundries and retreats in relation to cover types 

for striped skunk F (adult female) radio-tracked during 2J June-2 August 198J 

t 

Density Residential 
_.--~~Low Density Residential 
IH~~~dPermanent Bodies of Water 
~~~~Woodland Modified Minimum 
~~~~~~Shrub land 

-_-_-_-_-_ Oldfield 

Area Range 
---Minimum Area Range 

·.·:··::-:-:···::: Parkland 

~.~.~~~Industrial 
:·:·:·:·:·:·:· Commercial 

*Retreat 

500 m 



Appendix A-7: Home range boundries and retreats in relation to cover types 

_____ for striped skunk- G (adult- female) radio- tracked during 1- 10 August 198J 

~~-& ..... .-.. 
High Density Residential 

~_.--~Low Density Residential 
Bodies of Water 
-Modified Minimum 

Area Range 
::.;:.·::·:.·:·. l;'arkland ---Minimum lu:ea Range 

~~;tt1 Industrial *Retreat . 
:>and Barrens -......... ~ .,.........,.o.:.t Commercial 

...__--J Oldfield 
500 m 



Appendix A-8: Home range boundries and retreats in relation to cover types 

for striped skunks H and I (juvenile males) radio-tracked during 6 August-

2 

Plover 
River 

Modified Minimum Area Range ~~~~ Woodland 
~;;.,;;;.;;.,;o,.;~ Oldfield 

Shrub land 
1-:-=il;f'lj~":'f Parkland 

--- • Minimum Area Range 

Industrial *Retreat 
___..__,.__ ...... High Density Residential 

Low Density Residential 
Permanent Bodies of Water 
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