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BLACK BEAR ACTIVITY, HOME RANGE, SPRING AND SUMMER 

HABITAT USE, AND FOOD HABITS IN NORTHERN WISCONSIN 

SCOTT A. STORLID, 1 College of Natural Resources, University of Wisconsin -

Stevens Point, Stevens Point, WI 54481 

ABSTRACT: In 1989 and 1990, I studied black bear (Ursus americanus) home range 

characteristics, productivity, density, spring and summer habitat use and food habits; 

and the role of black bears in white-tailed deer (Odocoileus virginianus) fawns 

mortality in northern Wisconsin. Seventeen (4 F, 13 M) and 19 (7 F, 12 M) radio

collared bears were located 1,165 times in 1989 and 1990, respectively. Bear hunters 

harvested 4 of 21 and 4 of 25 marked bears in 1989 and 1990, respectively. All bears 

harvested were boars. Four presumably ingressing males (1 yearling; 2 2-year-olds; 1 

3-year-old) were captured on the study area the summer following the 1989 hunting 

season. 

Bears were most active between 043-0 and 2230 hours CST, daily. Bears 

exhibited crepuscular peaks in activity being most active between 0500-0800 and 1700-

2000 hours, daily. Sow home range averaged 20.8 km2• Boars were not tracked to the 

extent of their range, so their home range was not reported. Sows displayed 

overlapping home ranges but avoided each other through different temporal use 

patterns of the shared areas. I observed late summer and fall foraging movements 

1 Present address: 3637 County Highway BB, Madison, Wisconsin, 53716 
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outside established home range in only one of seven radio-collared females. Black bear 

density, excluding cubs and calculated in 1990, was 1 bear/2.76 km2. 

Productivity and survivorship were determined by observing family group_s at1_d 

visiting bear dens. Sows produced cubs every other year and averaged 2.5 cubs/litter. 

Apparent first time breeders had fewer cubs (x = 2.25 cubs/litter, SD= 0.957, n = 4) 

than older sows (x = 3 cubs/litter, SD= 0.632, n = 6). Cub weights averaged 2.3 and 

2.0 kg for females and males, respectively, and the observed sex ratio was 17M:7F. 

Survival from cub to yearling age class was 67% and appeared to be affected by the age 

and weight of the mother. Yearling weights averaged 22.0 and 23.7 kg for males and 

females, respectively. 

Food habits were determined by examining 97 bear scats. Grasses (Graminae), 

and sedges (Cyperaceae) were the most important prebreeding season foods; grasses, 

sedge, and soft mast including serviceberry (Amelanchier spp.) and wild sarsaparilla 

(Aralia nudicaulis) were important breeding season foods; and wild sarsaparilla, 

serviceberry, blackberry and raspberry (Rubus spp. ), and insects, primarily ants 

(F ormicidae ), were the most important foraging season foods. Plant material were 

more abundant in scats than animal material. However, white-tailed deer fawn remains 

were observed in 13% of scats during the breeding season. Important bear foods were 

present in all cover types except agricultural field. 

Use of cover types, however, appears to favor those with a midrange density 

shrub layer that limits horizontal visibility but does not impede bear movement. 

Females preferred lowland hardwoods, dominated by black ash (Fraxinus nigra), and 
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avoided northern hardwoods, dominated by sugar maple (Acer saccharum ), throughout 

the year. Females and males selected aspen/hardwoods, dominated by trembling aspen 

(Pop_1!lus tr~muloides) with sug~r maple su_bc!_omil}a.nt, dming the bre_eding season. 

Males avoided northern hardwoods during the breeding season and exhibited little other 

cover type preference. Open understory cover types (northern hardwoods) and open 

cover types ( openings, open bog, agricultural field) were not selected. At the other 

extreme, densely vegetated cover types (aspen, some upland conifer), which may 

impede bear movement, were also not selected. 

Predation was studied by simultaneously monitoring marked bears and fawns. 

Nine fawns (4 F, 5 M) were monitored in 1989, and 14 fawns (7 F, 7 M) were 

monitored in 1990. Three male fawns were killed by unknown predators in 1989. 

Black bears killed 2 male fawns in late May and mid-June and an additional female fawn 

was missing after mid-July in 1990. 

Based on the black bear density, productivity, home range size, limited use of 

garbage, and lack of fall foraging movements, habitat quality on my study area is good 

to excellent. Management considerations for black bears in northern Wisconsin should 

concentrate on one goal - the preservation of the current mosaic of forest cover types in 

large enough blocks to allow for population viability. Humans appear to be the limiting 

factor of bears in northern Wisconsin. Management of human attitudes regarding bear 

densities through education should guarantee a productive bear population in the 

future. 
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Black bears inhabit forested areas from central Wisconsin north to Lake Superior, being 

most common in the northern portion (39%) of the state (Kohn 1982). This 5. 7 million ha area 

is about 69% forested, 21 % agricultural, 4% lakes and rivers, and 6% urban areas and roads. 

Ninety-six percent of the forested lands (3.6 million ha) are commercial timberlands (Spencer et 

al. 1983). This large and relatively contiguous area, managed primarily for timber production 

and recreation, provides black bears with diverse and productive habitat. Productive black bear 

habitat consists of cover types that contain an abundance of nutritious foods. The presence or 

absence of productive habitat seems to influence black bear activity patterns, home range 

characteristics, reproductive success, density, habitat use patterns, and survival of cubs and 

yearlings (Jonkel and Cowan 1971, Rogers 1976, 1987, Lindzey and Meslow 1977, Garshelis 

and Pelton 1981, Young and Ruff 1982). Wisconsin currently does not have an active black 

bear habitat management plan. Quantitative ecological information on Wisconsin black bears 

will be needed before development and implementation of a management plan can proceed. 

Previous black bear studies in Wisconsin have relied on capture-recapture (Knudsen 

1961, Kohn 1982), food habits (Norton 1981, Bertagnoli 1986), and radio-telemetry 

(Massopust 1984; Kessler pers. commun.; Trauba pers. commun.) to determine home range and 

habitat use. Capture-recapture methods often are biased because traps are typically placed at 

convenient locations (i.e., near roads) and bears may therefore be baited to cover types which 

normally are not used; and the sample size of observations (locations) per individual are limited 

to the number of captures. Food habits investigations do not allow for determination of sex and 

age differences in habitat use. Neither method produces detailed information on the spatial and 

temporal aspects of home range or habitat use. Massopust's (1984) telemetry study in 

Wisconsin was limited by a small sample size (5 individual bears). Massopust (1984) and 
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Kessler (pers. commun.) radio-tracked bears over a relatively large study area (6 counties in 

northern Wisconsin). The large study area limited their ability to identify the effect of bear 

density and social organization on home range size and arrangement (overlap); and did not allow 

for temporal habitat use patterns related to mutual avoidance, to be identified. Jonkel and 

Cowan (1971), Garshelis and Pelton (1981), and Garshelis (1993) reported that social 

interactions may affect habitat use patterns, especially where bear densities are high. Trauba 

(pers. commun.) studied an isolated population of black bears on Stockton Island in Lake 

Superior. No black bear studies on mainland Wisconsin have involved intensive radio-telemetry 

of all individuals within a small study area. By concentrating capture and telemetry on a small 

study area, analysis of social organization and its effect on habitat use patterns, demographic 

parameters, and the effect of hunting on a black bear population in northern Wisconsin can be 

determined. 

Black bears are considered to be omnivorous and primarily herbivorous. Black bears 

have been reported to kill adult elk (Cervus e/aphus) (Barmore and Stradley 1971), and white

tailed deer (Behrend and Sage 1974), although the latter were confined. The role of black bears 

as predators of white-tailed deer fawns is not well understood. Black bears have been reported 

to be significant predators of newborn moose (Alces a/ces) (Franzmann and Bailey 1977, 

Ballard and Taylor 1978, Ballard et al. 1979, Franzmann et al. 1980), elk (Cervus e/aphus) 

(Schlegel 1976), and mule deer (Odocoi/eus hemionus) (Smith 1983). Instances of black bear 

predation of neonate white-tailed deer have been reported by King (1967), Ozoga and Verme 

(1982, 1986), and Matthews and Porter (1988). Rogers (pers. commun.) observed black bear 

predation on fawns by researcher-habituated bears. However, Mech (1984:195), in reviewing 

the significance of black bear predation on white-tailed deer, stated " ... no studies have 
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detennined how important such predation is to deer numbers." Unpublished data for northern 

Wisconsin suggests that black bears and deer fawns may use similar habitat types in northern 

Wisconsin (R. K. Anderson and 0. J. Rongstad, unpubl. data) during the spring and summer 

seasons when fawns are most vulnerable. 

The objectives ofthis study were to detennine black bear home range characteristics, 

productivity, density, spring and summer habitat use and food habits and the role of black bears 

in fawn mortality in northern Wisconsin 

This research was funded by the University of Wisconsin Natural Resource 

Consortium, University of Wisconsin - Stevens Point (UWSP), Wisconsin Bear Hunters 

Association, Wisconsin Association of Sporting Dog Clubs, Marshfield Coonhunters 

Association, Whitetails of Wisconsin, Inc., Wisconsin Wildlife Federation, Safari Club 

International, LTD., and the Green Bay Moose Lodge Rod and Gun Club. R. K. Anderson and 

0. J. Rongstad designed and secured funding for the study. 0. J. Rongstad coordinated the 

fawn-capture as a product of an on-going deer study, R. Freckman and F. Bowers assisted with 

identification of plant specimens, seeds, and fragments, and L. Nauman assisted with 

identification of hairs. Tooth aging was conducted at UWSP. E. Anderson and K. Valder 

provided assistance with database and other microcomputer applications and J. Prehn and J. 

Dauchy assisted with production of the cover type map. I also thank R. K. Anderson, B. E. 

Kohn, J. Wilson, E. Anderson, M. Hanson, 0. J. Rongstad, M. Lovallo, C. M. White, D.R. 

Trauba, S. Kelly, S. Anderson, M. Ludwig, D. Hillier, and the late D.R. Stephens for advice on 

methods and field assistance; and R. K. Anderson, D. Hillier, and J. W. Hardin for technical 

review of the manuscript. 
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STUDY AREA 

The 58-km2 study area is located in Ashland County, Wisconsin, 34 km south of Lake 

Superior and 12 km west of Mellen, Wisconsin (Fig. 1). The majority of the area lies within the 
-- -

boundary of the Chequamegon National Forest, and is centered on the University of Wisconsin 

Hanson Forest. It ranges from low relief ground moraines and till plains to very steep 

escarpments, outcrops, and terminal moraines. Soils of the area are mostly of medium natural 

fertility, shallow, and stony loams and sands of the Washburn and Gogebic associations (U.S. 

Dep. Agric. Soil Conserv. Serv. 1971). 

Mean annual precipitation is 68 cm with an average seasonal snowfall of 124 cm. The 

average daily temperature in January and July is -10.9 and 19.5 C, respectively (U. S. Dep. 

Agric. Soil Conserv. Serv. 1971). 

The area is dominated by northern mesic forest with scattered units of boreal forest and 

hardwood and conifer lowlands (Curtis 1959). Major tree species of the northern mesic forest 

component of the study area include sugar maple, yellow birch (Betula alleghaniensis), 

bigtooth aspen (Populus grandidentata), and red maple (Acer rubrum). Common tree species 

in lowlands include black ash, white cedar (Thuja occidentalis), black spruce (Picea mariana), 

and eastern hemlock (Tsuga canadensis). 

The primary land uses on, and adjacent to, the study area include forestry ( commercial 

timber, reserved timber, woodland), recreation, crop farming, and pasture. The most intensive 

agricultural area lies northeast and adjacent to the study area. There are 16 permanent 

residences on the study area. An additional 33 seasonal homes are present; most are used only 

periodically during summer and fall. 
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Fig. 1. 

Q Lake 

Note: 

Mop as shown was digitized by S. Storlid from U.S. 
Forest Service Comportment Mops. 

Location of block bear study area, 1989-90. 
Not to scale 
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METHODS 

Fieldwork was conducted between May 1989 and March 1991. Black bears were 

captured with Aldrich foot snares (Johnson and Pelton 1980), culvert traps, and barrel traps 

(Kohn 1982), and immobilized with a 5: 1 mixture ofketamine hydrochloride:xylazine 

hydrochloride. Bears were fitted with radio-collars (Advanced Telemetry Systems, Inc., Isanti, 

Minnesota), standard measurements were taken, and a first lower premolar removed for aging at 

the UWSP tooth laboratory. Yearling boars were not radio-collared in 1989 or 1990 as they 

were likely to disperse from the study area. However, 4 yearling boars, progeny of study area 

sows, were radio-collared while in their dens in 1991 to determine survival and dispersal 

patterns. All captured females were radio-collared. All bear dens were visited between 1 

January and 30 March each year to change radio-collars, and to assess productivity, 

survivorship, and general health. 

Bears were located with truck-mounted null-peak or 5-element Yagi antennas, and with 

aircraft-mounted H-antennas. Black bears on the study area were monitored daily, from May 

through August in 1989, and from April through August in 1990. Bears that left the study area 

(usually males) were monitored less frequently. Monitoring was concentrated between 0500 

hours and 2200 hours daily. Massopust (1984) identified crepuscular and diurnal black bear 

activity patterns in the same region of Wisconsin, and monitoring during the first field season 

confirmed these patterns. Accuracy of telemetry bearings taken from vehicles was ±2°, 

determined from field tests. Error polygons, based on field-identified telemetry accuracy, were 

0.49 ha and 1.95 ha at 1 and 2 km, respectively, using 2 bearings at 90°. Locations were solved 

using XYLOGL (Dodge and Steiner 1986) and were assigned Universal Transverse Mercator 

grid coordinates. XYLOGL determines transmitter locations by trigonomic comparison of 
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every paired combination of bearings and includes a maximum likelihood estimate that is based 

on the distance from the receiver, variance around the bearings, and the angle of intercept 

(Lenth 1981). This method provides the best objective estimate of both location and precision. 

Locations resulted from 2 or more bearings that were accepted only if the resulting 95% 

confidence ellipse, formed by the location intercepts (White and Garrott 1984, Lenth 1981), was 

less than 5 ha and the bearings were collected within a 40 minute period. Flights were conducted 

1-2 times monthly to locate bears that left the study area. Since bear movement on the study 

area did not appear to be random, all qualifying locations were used in home range calculation 

and all qualifying locations on the study area were used in habitat selection analysis regardless 

of independence (Powell 1986). Locations were classified as active, inactive, visual (usually 

active), den, flight, and trap site. For the purpose of this study, cubs are <1 year, yearlings are 

1-2 years, subadults are 2-3 years, and adults are >3 years of age. 

The effect of legal hunting on the study area's bear population was assessed after the 

1989 and 1990 30-day bear seasons. Capture data for 1990 was analyzed to determine ingress 

of bears into home ranges vacated by harvested bears. 

Black bear activity was determined and recorded at each telemetry monitoring location. 

Once the bearing was determined, the signal was monitored for up to 1 minute. A steady

strength pulse indicated inactivity and a varying-strength pulse indicated activity. Since 

locations consisted of ;;::2 bearings from different telemetry monitoring points, activity results 

were accepted only when they were consistent between monitoring locations. For the purpose of 

this study, activity level is defined as the probability, calculated as a percentage, that a bear will 

be active during any given hour. Differences in activity between boars, sows with cubs, and 

sows without cubs, and seasons was determined with a chi-square goodness-of-fit test. 
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Home range was defined as the area traversed by an animal in its normal activities of 

food gathering, mating, and caring for young (Burt 1943 :351) and was determined for sows by 

measuring the convex polygon, i.e., the minimum perimeter method, created by the outermost 

locations (Mohr 1947). Home range size was not calculated for boars, because they were not 

radio-tracked to the extent of their home ranges. Home range overlap was defined as the union 

between bear home ranges ( convex polygons) and was determined between all radio-collared 

sows. Overlap was considered to be the area of a sow' s home range that was shared with 

another sow. To determine if the amount of overlap differed between related and unrelated 

sows, age and reproductive status was used to extrapolate sow histories and determine potential 

relationships. Extrapolation was based on the following assumptions: 1) sows on the study 

area first bred at 3.5 years of age; and 2) sows on the study area bred and produced cubs every 

other year. Differences in overlap between potentially-related and unrelated sows was tested 

using a paired t-test. 

The population of bears that was present on the study area was calculated for 1990 

using a modified mark-recapture equation (Garshelis 1991): 

N+ (M+l)(n+l) _ 1 
m+I ' 

where N = the average number of bears simultaneously within the study area, M = the number 

of marked animals available for capture, m = the number of marked bears that were captured, 

and n = the total number of bears captured. The modification consisted of weighting bears by 

the percentage of time they spent on the study area during the sampling period, i.e., during the 

1990 field season. Weighted bear equivalents were substituted for the variables M, n, and m. 

Since many of the study bears spent significant amounts of time off the study area, density 
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estimated by factoring the bears captured into the study area size would probably overestimate 

the bear population. For example, 7 adult boars spent an average of 20% of their time on the 

study area, and were therefore counted as the equivalent of 1.4 bears in the population estimate. 

The weighted population estimate was factored into the study area size to determine density. 

Productivity was determined by visiting dens of study area sows with cubs and 2 dens 

of non-study sows with cubs within the same county. Survival of cubs to yearlings was 

determined by visiting the dens of sows with known at-birth litter sizes and by observation of 

family groups along roads and at study area residences that fed bears. Dens were visited 

between January and March of 1990 and 1991. During the den visits, sows were weighed and 

cubs and yearlings were sexed and weighed. Differences in the weights of male and female cubs 

and yearlings were determined using at-test. A chi-square goodness-of-fit test was used to 

determine if sex ratio of cubs and yearlings differed significantly from the expected 50M:50F. 

The relationship between sow weight and age on cub weight and litter size was estimated with 

regression analysis. 

Plant communities on the study area were delineated from forest compartment maps 

(USDA Forest Service), and aerial photographs (USDA Forest Service, 1982 fly-over). Plant 

community composition was sampled at random points along a transect established through the 

community's longest axis. Tree strata(> 10.16 cm dbh) were sampled by the point-quarter 

method (Cottam and Curtis 1956). Shrub strata, including saplings (<10.16 cm dbh), were 

sampled using a 2.5-m quadrat. Herbaceous strata, including seedlings and shrubs <l min 

height, were sampled with a 1-m quadrat. Shrub and herbaceous plant species within the 

quadrats were recorded and their cover within the quadrat was estimated as being 0-20%, 21-

40%, 41-60%, 61-80%, or 81-100%. A cover-type map of the study area was produced using 

9 



AutoCAD 10.0 (Autodesk, Inc., 2320 Marinship Way, Sausalito, CA 94965). The minimum 

mapping unit was 5 ha and matched the maximum acceptable error elipse for telemetry 

locations. Telemetry locations were plotted on the cover type map using MAP (Tanner et al. 

1992) and the number of locations in each cover type was totaled. After locations were plotted 

on the cover type map, it became apparent that a number of bear locations within the northern 

hardwoods cover type were near (within 100 m) lowland hardwoods and the aspen hardwoods 

cover types. These locations were treated as being within northern hardwoods for analysis, but 

were totaled and their percentage was calculated by cohort, season, and the cover type they were 

near. For analysis, the entire study area was considered to be available habitat. This was done 

because all sows on the study area were believed to be radio-collared and their home ranges 

covered the entire study area. Also, the small sample size of locations of boars and their 

extensive use of cover types off the study area, prohibited habitat use analysis within individual 

bear home ranges. 

Locations were pooled by sex to determine seasonal habitat use on the study area. 

Bears were tracked most intensively during late spring and summer, so only a subset of the 

seasons identified by Massopust (1984) were included in analysis. The seasons were: 

prebreeding (30 April to 3 June), breeding (4 June to 22 July}, and foraging (23 July to 30 

September). 

Differences in habitat use between seasons was determined for females using a 3-by-5 

chi-square-goodness-of-fit test (3 seasons by 5 cover types). Differences in habitat use between 

seasons was determined for males using a 2-by-5 chi-square-goodness-of-fit test. There were 

insufficient telemetry locations (<30) to determine habitat use by males during the foraging 

season. Differences in seasonal habitat use versus availability were determined using a chi-
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square-goodness-of-fit test (Nue et al. 1974), and the Bonferroni Z-test (Miller 1981:219). For 

all statistical tests, differences were considered significant at a probability (P) value of 0.05. 

Scat was collected during field seasons, stored in plastic bags, labeled with the date and 

location of collection, and frozen (Korschgen 1980). Scat was collected throughout the study 

area, primarily along roads, trails, and at capture sites. Only those scat that appeared to be <3 

days old were collected. Scats were thawed and spread evenly in an enamel dissection pan prior 

to analysis. Individual items were separated, identified, and percent composition of food species 

was estimated as being trace, 2-5, 6-15, 16-50, 51-75, and 76-100 (Norton 1981). Most 

separation and identification was done macroscopically, but a binocular dissecting microscope 

was used to identify small seeds and plant fragments, and to determine the homogeneity of the 

segregated matter. A compound microscope was used to identify hairs. Reference seed, fruit, 

plant fragment, and hair collections from UWSP were used to assist in identification. 

Frequency of occurrence and average percent composition was calculated for each season. 

Black bear predation on white-tailed deer fawns was determined in conjunction with a 

study on white-tailed deer that was being conducted simultaneously on the study area by 0. J. 

Rongstad, University of Wisconsin-Madison (UWM). The fawns of radio-collared does were 

captured as soon after birth as possible. After capture, the fawns were sexed, equipped with 

solar-powered radio-ear-tags, and standard measurements were taken. Ear-tags used on fawns 

in 1989 were equipped with an activity sensor and eartags used in 1990 were equipped with 

activity and mortality sensors. The causes and rates of fawn mortality were determined by 

intensively and simultaneously monitoring the movements of fawns and bears. When a bear and 

a fawn were close together, the bear, fawn, and doe were tracked continuously until the fawn or 

bear left the area. If the fawn was inactive for several hours after a bear left the area or a 
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mortality signal was heard, the area was investigated, and a visual observation of the fawn was 

made to confirm whether it was alive or dead. 

RESULTS AND DISCUSSION 

Of the 21 bears (4 F, 17 M) captured during 1989, 17 (4 F, 13 M) were radio-collared 

and monitored. The 4 uncollared bears were yearling boars that would presumably disperse 

from the area. Two adult boars dropped their collars between the 1989-1990 field seasons and 

one boar (age unknown) was killed by the WDNR because he was a habitual "nuisance" bear. 

Of the 11 bears (3 F, 8 M) that were captured in 1990, 8 (3 F, 5 M) were radio-collared. These 

captures included 1 adult boar that had dropped his collar in 1989 and 1 subadult boar that had 

been captured as a yearling in 1989 but was not radio-collared. Eighteen bears (7 F, 11 M) 

were monitored in 1990. The mean age of boars and sows monitored in 1989 and 1990, 

excluding cubs, was 5.8 and 5.2, and 5.8 and 5.8, respectively (Table 1). Ages of boars and 

sows did not differ between years (T = -0.07, 29 df, P = 0.94 [boars], T = 0.39, 5 df, P = 0.71 

[sows]). 

During the 1989 bear hunting season, 4 of the marked bears were killed by bear 

hunters. All 4 bears were boars, aged 1.5, 3.5, 5.5, and 6.5 (x= 4.25 yrs). The following year, 

7 uncollared boars were captured on the study area. Four of these 7 bears (No. 107 -yearling; 

Nos. 104 and 111 - age 2; and No. 110 - age 3) were considered to be ingressing bears. The 

remaining 3 captures included: No. 095, a 2-year-old that was captured as a yearling on the 

study area in 1989 but was not radio-collared; No. 030, an 18-year-old that was radio-collared 

in 1989 but subsequently dropped his collar; and No. 108, a 7-year-old new capture that had a 

home range adjacent to the study area and may have used the study area to a limited extent in 
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Table I. Statistics ofblack bears captured in northern Wisconsin, 1989-90. 

Bear Sex Age (yrs) Weight(kg) Reproductive Condition Notes; Outcome 

1989 

100 F unknown 65.9 In estrus Radio-collared 

088 M unknown 75.0 NA Radio-collared; killed by WDNR as a 
'huisance"bear 

095 M 1.5 34.1 NA Not radio-collared 

097 M 1.5 40.9 NA Not radio-collared; killed by bear hunter 

M 1.5 38.6 NA Not radio-collared 

M 1.5 34.1 NA Not radio-collared 

098 M 2.5 81.8 NA Radio-collared 

089 M 2.5 75.0 NA Radio-collared 

092 M 3.5 102.3 NA Radio-collared; killed by bear hunter 

094 F 3.5 52.3 In estrus Radio-collared 

103 M 3.5 79.5 NA Radio-collared 

090 F 4.5 75.0 With3 cubs Radio-collared 

093 M 4.5 81.8 NA Radio-collared; dropped collar 

086 M 5.5 104.5 NA Radio-collared; killed by bear hunter 

099 M 5.5 106.8 NA Radio-collared 

091 M 6.5 120.5 NA Radio-collared; killed by bear hunter 

085 F 7.5 63.6 With 2 yearlings Radio-collared 
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Bear Sex Age (yrs) Weight(kg) Reproductive Condition Notes; Outcome 

096 M 7.5 120.5 NA Radio-collared; dropped collar 

087 M 8.5 161.4 NA Radio-collared 

IOI M 15.5 204.5 NA Radio-collared 

030 M 17.5 159.l NA Radio-collared 

XM=5.6 

XF=5.2 

1990 

100 F unknown 65.0 With 3 cubs" Radio-collared in 1989 

l02 M l.5 36.4 NA Offspring of 090; not collared 

3233 M l.5 22.7 NA Offspring of090; not collared; killed by bear 
hunter 

l07 M 1.5 54.5 NA Not collared 

109 F l.5 27.3 NA Radio-collared 

3438 M 2.5 50.0 NA Offspring of085; not collared 

110 M 2.5 56.8 NA Not collaredh 

095 M 2.5 59.l NA Radio-collared; killed by bear hunter 

104 M 2.5 59.1 NA Radio-collared 

106 F 2.5 38.6 In estrus Offspring of085; radio-collared 

111 M 2.5 79.5 NA Radio-collared; killed by bear hunter 

098 M 3.5 95.5 NA Radio-collared in 1989 
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Bear Sex 

089 M 

094 F 

103 M 

090 F 

099 M 

108 M 

085 F 

087 M 

105 F 

101 M 

030 M 

Age (yrs) 

3.5 

4.5 

4.5 

5.5 

6.5 

7.5 

8.5 

9.5 

12.5 

16.5 

18.5 

XM=5.8 

XF= 5.8 

Weight (kg) 

104.5 

125.0 

88.6 

120.5 

127.3 

81.8 

170.5 

90.9 

127.3 

Reproductive Condition 

NA 

With 3 cubs 

NA 

With 2 yearlings 

NA 

NA 

With l cub 

NA 

In estrus 

NA 

NA 

a One of the cubs, a female, was reseacher-conditioned by the author and planted with the denned sow. 

Notes; Outcome 

Radi0<0llared in 1989 

Radi0<0llared in 1989 

Radi0<0llared in 1989 

Radi0<0llared in 1989 

Radi0<0llared in 1989 

Radi0<0llared 

Radi0<0llared in 1989 

Radi0<0llared in 1989 

RadiO<Ollared 

RadiO<Ollared in 1989 

Radi0<0llared in 1989; killed by bear hWiter 

b The only remaining radi0<0llar was not functioning when this individual was captured, so the bear was released. 
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1989 but was not captured, or had recently shifted his home range. During the 1990 hunting 

season, 4 of 25 marked bears were killed. All 4 were males, ages 1.5,2.5,3.5, and 18.5 (x = 6.5 

yrs) (Table 1). The average age of harvested bears did not differ sinificantly between years (T 

= -0.47, 3 df, P = 0.67). 

The harvest rates reported here are slightly above, but comparable to, the statewide 

estimated rate of 15% for 1989 and 18% for 1990. The average harvest statewide has been 

near 20% for the 14 previous years (with the exception of 1985 when the season was closed). 

Ashland County is among the 3 counties with the highest hunting pressure and estimated bear 

densities in Wisconsin (Kohn 1982). Kohn (1982) noted a harvest rate above the statewide rate 

in Iron County between 1975 and 1979 where similar habitat (primarily forested) and a slightly 

lower bear density was reported (1 bear/3.6 km2, Kohn vs. 1 bear/2.76 km2, this study). The 

harvest rate reported here is probably representative of harvests in areas of the state with similar 

hunting pressure, habitat, and bear density and does not appear biased. Based on observations 

of hunting pressure on and off the study area and discussions with bear hunters, they were 

aware of the research but did not avoid the study area. I also do not believe that marked bears 

were more or less likely to be harvested than unmarked bears. The markings (ear-tags and/or 

radio-collars) do not impede bear movement (Massopust 1984); and the 4 radio-collared bears 

that were monitored during interactions with bear hounds ( during both the late-summer dog 

training period and the hunting season) escaped soon after the pursuits began. The primary 

hunting methods in Wisconsin are hound hunting and baiting. Both methods allow for hunters 

to selectively harvest bears. The bear hunters I spoke to during the study stated they were 

primarily interested in "larger" bears and would not hesitate to shoot a marked bear if it was 

judged large enough or a smaller bear if the season was nearing completion. Two hunters that 
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harvested radio-collared bears in 1989 stated that they saw the ear-tags but did not see the 

radio-collar on the treed bears. 

The age of boars harvested in this study did not differ significantly from the average age 

of all radio-collared boars in 1989 (T = 0.39, 11 df, P = 0.44) or 1990 (T = - 0.19, 3 df, P = 

0.86). Younger bears are exposed to higher mortality rates, which would explain the presence 

of 2 and 3 subadults in the harvest in 1989 and 1990, respectively. Age of harvested bears is 

used in population models and used to estimate mortality rates and the level of exploitation of 

bear populations. Although a desirable input into population models, this information is 

commonly misused and misinterpreted when used alone to assess the impacts of hunting or 

population trends (Garshelis 1990). 

Although the sample size is small (2 subadult and 2 adult boars killed in 1989, 4 

subadult ingressing bears in 1990), the ingress may be a response to vacated boar home range 

and a sign of a healthy population. Jonkel and Cowan (1971) and Rogers (1976), have 

suggested that resident adult boars may prevent the settlement of transient subadults; but 

Garshelis (1994) concluded that the role of adult boars in inducing subadult dispersion or 

influencing their settling was unknown. Given the age of bears harvested during this study, I am 

unable draw conclusions on this subject. Until density dependent population mechanisms and 

subadult dispersal patterns are better documented and understood, inference on this subject will 

be of limited value. 

The statewide bear harvest in Wisconsin in 1989 was 978 of the estimated 6,600 bears 

(15%) and consisted of 58% males. The bear population was estimated to be increasing in 1989 

and began to stabilize in 1990 at an estimated 6,900 bears (Kohn, pers. commun.). Garshelis 

(unpubl. data) reported a harvest rate in excess of 20% in a less dense and increasing bear 
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population in central Minnesota. Research on allowable bear harvest rates in the Great Lakes 

region does not exist. However, harvest rates near and above 20% have proven acceptable in 

this region even in less dense populations. Given information on recent population trends, 

harvest quotas, bear productivity and survival, hunting does not seem to have had a negative 

impact on black bear populations in Wisconsin. Even with potentially biased and misleading 

population estimation techniques, harvest rates have been conservative enough to protect bear 

populations or bears have simply proven resilient to annual hunting (Garshelis 1990). 

Activity Patterns 

During all seasons, bears were most active between 0430 hours and 2230 hours CST 

(Fig. 2). Peaks in activity occurred from 0500-0800 and 1700-2000 hours. Boars and sows 

without cubs were active throughout the day (>75% probability) with the exception of a resting 

period between 1200 and 1400 hours. Results for females with cubs indicate reduced activity 

for short periods throughout the day, presumably while caring for young. The activity patterns 

of black bears in this study were similar to the crepuscular and diurnal patterns reported 

previously in the midwest (Massopust 1984, Rogers 1987), and elsewhere in North America 

(Amstrup and Beecham 1976, Garshelis and Pelton 1980). 

There was no significant difference in the probability of activity of boars between 

seasons (,t2 = 0.417, 2 df, P = 0.812), although there was a slight increase as seasons 

progressed. When analyzed between seasons for sows with cubs and sows without cubs, 

probability of activity differed (,t2 = 20.508, 5 df, P = 0.001), however, when prebreeding 

season sows with cubs are removed from the test there is no difference (,t2 = 2.581, 4 df, P = 

0.630). This indicates that prebreeding sows with cubs are less active; although testing the 
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significance of this relationship would violate the assumptions of the logical test (Bonferroni Z

test). Low activity of sows with cubs during the prebreeding season (57.9%) seems a likely 

response given the physiological stress endured in the den and the small size of the cubs during 

this season that probably prohibits extensive daily movement. Activity levels of all sows 

increased from the prebreeding to the foraging season. The highest seasonal probability of 

activity for all cohorts was for foraging season sows with cubs. Although only slightly higher 

than other bears during this season (boars - 84.4%, sows without cubs - 87.6%, sows with cubs 

- 88.3%), it is a substantial increase from their prebreeding season rate (57.9%) and probably a 

result of larger cub size and need to increase foraging in productive cover types before the onset 

of denning. 

Home Range Characteristics 

Home ranges were calculated from 743 locations on 6 sows that were located at least 

25 times (range= 25-177) during the study (Table 2). · Sow home range for sows with and 

without cubs averaged 20.79 km2 (SD= 6.29, range 17.66 to 34.81). Although sows without 

cubs had larger home ranges than sows with cubs (x = 23.77 ±9.58 km2 vs. x = 17.77 ±0.46 

km2), data were pooled because there was no significant difference in size between the groups 

(T = -1. 09, 2 df, P = 0 .3 9). Home range of sows was most similar to those reported previously 

for Wisconsin (18.8 km2) (Massopust 1984), Alberta (19.6 km2) (Young and Ruff 1982), and 

Manitoba (29.1 km2) (Klenner 1987). 

There was moderate home range overlap between sows (Table 3). The mean overlap 

between all sows was 5.13 km2, or 24.7% of the average sow home range size. Although home 

range overlap between potentially-related sows was greater than overlap between unrelated sows 
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Table 2. Home range of 6 female black bears in northern Wisconsin, 1989-90. 

Age• 
Bear Sex (years) n Locations Home Range (krn2) 

085 F 8.5 166 34.81 

090 F 5.5 162 17.66 

094 F 4.5 177 18.85 

100 F Unknown 153 17.72 

105 F 12.5 25 17.80 

106 F 2.5 60 17.80 

X = 20.19 

SD =6.29 

• Age denotes the age of the bear during the year of home range calculation. 
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Table 3. Overlap of home ranges among 6 female black bears in northern Wisconsin, 1989-90 (km2). 

Bear 085 090 094 100 105 

090 4.08 

094 11.42 4.15 

100 1.48 5.25 5.74 

105 2.22 6.02 0.42 0.00 

106 14.05 3.85 13.07 2.96 2.25 
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(x = 9.21 ±5.32 km2 vs. X = 3.09 ±1.93 km2), they were not significantly different (T = 2.49, 4 

elf, P = 0.67). In areas or years where competition for food and/or space is not a limiting factor, 

sows may benefit by sharing larger portions of their home range with their offspring or siblings. 

Differing temporal use patterns of the shared area will limit encounters. Rogers (1987) and 

Jonke} and Cowan ( 1971) reported that sows are more tolerant of familiar bears while excluding 

all others. Older, and possibly more productive sows can thereby buffer themselves from other 

unrelated sows. 

Extensive overlap (>50%) has been reported elsewhere (Garshelis and Pelton 1981, 

Young and Ruff 1982, Powell 1986); whereas, territoriality of female black bears has been 

reported by Rogers (1987) and Ruff and Kemp (1980). Powell (1986) suggested that the 

territorial behavior displayed in these studies was probably a response to limited food resources 

in low primary productivity habitats. The apparent abundance of bear foods in northern 

Wisconsin would explain why territoriality was not observed during this study. 

Although sows on the study area exhibited overlapping home ranges, they avoided each 

other through different temporal use patterns of the shared areas. Sows were within 250 m of 

another sow on only 4 occasions. It is possible that additional interactions occurred but that the 

encounters were of short duration and were not observed. Three of these encounters involved 

bear 085 (8-yrs-old) and her 2-year-old daughter. These bears exhibited extensive overlap and 

post-break-up contact, including reuniting and denning together. The area of overlap 

encompassed 79% of the daughters' home range and 40% of the mothers' home range. Rogers 

(1976) concluded that adult female bears will tolerate the presence of their subadult offspring 

and may even give-up a portion of their home range to their female offspring. The fourth 

interaction occurred on 23 July 1989. Bears 100 (unknown age female) and 090 (4-year-old 
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female) were approximately 150 m apart near the edge of a dump. When bear 085 approached 

the same dump, 100 and 090 moved away but maintained the distance of separation. 085 is the 

potential mother of 100. This indicates mutual avoidance and a possible hierarchy (085 was the 

oldest sow involved), however, this encounter was complicated by the presence of an artificial 

food source. 

In Minnesota, it has been reported that up to 85% of sows make fall or late summer 

foraging movements greater than 1.6 km from their established home range (Rogers 1987, 

Garshelis et al. 1988). Sow 100, 1 of 7 radio-collared sows, made fall foraging movements in 

1989 and 1990. In 1989, she moved 2.7 km from the perimeter of her established home range 

to an apple orchard where she stayed for at least 12 days. In 1990, 100 moved 7 km to an 

agricultural area where she fed at a hunters bait pile. She and her cubs stayed in the area for 21 

days before returning to her established home range. No other radio-collared sows made late

summer or fall movements. 

If habitat diversity and productivity is such that home range shift or foraging 

movements are not needed, bears benefit in 2 ways: 1) foraging efficiency, and resulting 

productivity, is increased because of reduced energy outputs associated with long distance 

movements, and 2) movements outside established home range increase the potential for 

aggressive encounters with other bears, and may increase hunting and automobile-related 

mortality (Beeman and Pelton 1980, Garshelis and Pelton 1981, Massopust 1984). This was 

evident with 100. During her foraging movement in 1990, she was shot by a bowhunter. She 

survived the wound, however, 1 of her 3 cubs (a foster cub) did not return from the movement. 

The cub was seen 14 days before the movement, appeared healthy, and I suspect accompanied 

bear 100. The cubs' fate is unknown. 
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Density 

Black bear density on the study area, excluding cubs, was 1 bear/2.76 km2 in 1990 

(Table 4). This is higher than the density reported by Kohn (1 bear/3.9 km2) (1982) for his Iron 

County, Wisconsin, study area. Densities near the study area are probably not representative of 

all of Wisconsin's bear range and are probably near the highest in the state. The primary factor 

influencing density in this area is the edge between the mostly forested area to the south and the 

mostly open/farmed area to the north. The density reported here is among the highest for hunted 

bear populations in North America. Garshelis (i994), in a review of the literature, reported 

higher densities for hunted populations for an isolated area in Arizona; Big Creek, Montana; 

east-central Ontario; and Council, Idaho. 

Productivity and Survival 

During this study, 25 cubs were born in 10 litters, for an average of 2.5 cubs/litter (SD 

= 0.972) (Table 5). Apparent first time breeders had fewer cubs (x = 2.25 cubs/litter, SD= 

0.957, n = 4)) than older sows (x = 3 cubsnitter, SD= 0.632, n = 6). Eight of these litters 

were born to radio-collared study bears and the remainder were born to uncollared bears within 

the same county. Average litter size and survival calculations did not include the 1-cub litter of 

an 8-year-old sow who denned with her 2 2-year-olds. Similar litter size has been reported for 

Minnesota (2.7 cubs/litter) (Rogers 1976), Michigan (2.42 cubs/litter) (Erickson et al. 1964), 

Pennsylvania (2.9 cubs/litter) (Alt 1982), Stockton Island (2.6 cubs/litter) (Trauba Pers. 

commun.), and previously for mainland Wisconsin (2.9 cubs/litter) (Massopust 1984, Kessler 

pers. commun.). 
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Table 4. Proportion of time marked and observed black bear cohorts spent on the northern 
Wisconsin study area, 1989-90. 

Average Proportion of 
Cohort Time Spent on Study Area• 

Yearling males (102, 3233, 0.8 
107) 

Yearling female (109) 0.5 

Subadult males (095, 104, 0.6 
ll0, ll l, 3438) 

Subadult female (106) 1.0 

Adult males (030, 087, 0.2 
089, 099, 101, 103, 108) 

Adult females (085, 090, 0.9 
094, 100,105) 

Density Estimate Equivalent 

2.4 

0.5 

3.0 

1.0 

1.4 

4.7 

Total= 13.0 

a Calculated by dividing the number of days a bear was located on the study area by the number 
of days the individual had been radio-collared during the field season (Garshelis 1991). 



Table 5. Productivity and survivorship data for black bears in Ashland County, Wisconsin, 1989-91. 

Cub Sex,Den Yearling Sex, Den 
Bear Year Age Den Weight (kg) Litter Size Weight (kg) Weipt(kg) 

085 1989 7 2• M=? 
F=? 

085 1990 8 81.8 lb F = 1.6 
085 1991 9 106.8 3 M=3.0 -

M=2.3 
M=2.3 

090 1989 4 3• M=? 
M=? 
?=? 

090 1990 5 2 M= 29.5 
M=22.7 

090 1991 6 2 M=2.7 
F =2.5 

094 1990 4 70.5 3 M= 1.8 
M=2.7 
M=2.9 

094 1991 5 70.5 2 M= 19.5 
M =119.5° 

100 1990 ? 65.0 2 M=2.0 
M=2.7 

100 1991 ? 75.0 2 M= 14.1 
M=i: 14.5 

105 1991 13 113.6 3 M= 1.8 
M=2.0 
M=2.3 

106 1991 3 52.3 Id F = 1.6 
79R0 1990 11 4 F = 1.3 

F=2.0 
F =2.1 
M=2.8 

85L0 1990 6 3 F=3.0 
M= 1.6 
M=2.l 



Bear Year Age Den Weight (kg) 

112• 1990 8 100.0 

• Based on spring observation; other records based on den entries. 

b Denned with 2 2-year-old offspring; cub missing and suspected dead after March. 

c Yearling found dead at den site in April. 

Litter Size 

3 

Xcub=2.5 

X yearling= 2.2 

d Age of first breeding was 2.5; Kohn (1982) reported only 24% of Wisconsin bears bred before age 3.5. 

• Bears that were not radio-collared as part of this study and lived off the study area but within Ashland County. 

Cub Sex,Den Y earlingl Sex, Den 
Weight (kg) Weigltt (kg) 

F=23.2 
F =24.1 
M= 34.1 

XF = 2.0 XF=23.7 

XM=2.3 XM=<22.0 

6F:17M 3Fj8M 



Cubs averaged 2.3 kg (SD= 0.445, n = 15) and 2.0 kg in weight (SD= 0.587, n = 7) 

for males and females, respectively. Male and female cub weights did not differ (T = 1.28, 9 elf, 

P = 0.23). The observed sex ratio of cubs, 17M:7F, is not different from the expected 50M:50F 

(X2 = 2.178, 1 elf, P = 0.140). Sex ratio within litters was as follows: F 2 times, FM 1 time, 

FFFM 1 time, FMM 1 time, MM 1 time, MMM 3 times, MM? 1 time. There was nearly a 

positive correlation between the age and weight of the mother and litter size (r = .618, 2 elf, P = 

0.056) and cub weight (r = 0.529, 2 elf, P = 0.105). 

Extrapolation based on age and current reproductive status, indicates that 5 of 6 adult 

sows could have first bred at age 3.5. The remaining sow, 106, was captured and in estrus at 

age 2.5 and produced 1 female cub at age 3.5. Kohn (1982) reported that 25% of sows have 

litters before age 4.5. The interval between litters was only observed for 2 sows. Sow 090 had 

cubs in 1989 and 1991. Sow 085 was accompanied by yearlings in 1989, produced one cub 

that died at age 3-months (when she denned with her 2 2-year-olds) in 1990. She bred again in 

1990 and produced 3 cubs in 1991. When coupled with the extrapolated data, it appears that 

sows in this area produce cubs every 2 years. Of the 9 cubs observed with study area sows, 6 

(67%) survived to the yearling age class. Of the cubs that did not survive, 1 was a female, 1 

was male, and 1 was of unknown sex. Cub mortality occurred at approximately the following 

ages: 1 at 3-months (1990); 1 at 4-months (1990); and 1 at 6-months (1989). The foster cub 

that was planted in a radio-collared sow's den and did not survive through her first summer was 

not included in the survival calculation. The sex ratio of yearlings, 8M:3F, does not differ from 

50M:50F (% 2 = 2.397, 1 df, P = 0.122) or from the observed cub sex ratio (%2 = 0.013, 1 df, P 

= 0.908). 
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The survival reported here does not seem representative of cub survival in the state. 

Massopust (1984) reported 94.4% survival to the yearling class from a larger sample (n = 18) 

for the same region of Wisconsin. The survival rate reported could simply be a result of chance 

and low sample size; however, food availability and the age of the mother are also potential 

factors. Mean percent weight gain of adult sows between summer and winter 1989-90 and 

1990-91, differed at 22.4% and 32.7%, respectively (,t 2 = 6.681, 1 df, P = 0.010). Rogers 

(1987) reported 59% cub to yearling survival when poor fruit and nut supply years occurred in 

the year of conception and again during the year of birth. He reported increasing survival for 

years of poor-good (69%), good-poor (78%), and good-good (88%) fruit and nut supply for 

conception and birth years, respectively. However, artificial food sources (residents that fed 

com) were readily available on my study area and regularly used by a 4.5-year-old sow that lost 

a cub. These food sources were not used regularly by other bears. Exploitation of artificial 

food supply would be expected during a food shortage. Age is the more likely factor for the low 

survival. With the exception of 085, whose cub died when she denned with her 2 2-year-olds, 

the age of females that lost cubs was 4.5 (094), 4.5 (090), and 5.5(094). This indicates that 

losses occurred from first litters. 

Mean number of yearlings per sow was 2.2 (SD= 0.447, n = 5). Mean cub litter size 

did not differ from litter size at I-year (T = 0.82, 12df, P = 0.21). Yearling weights were 22.0 

kg (SD= 7.46, n = 7) and 23.7 kg (SD= 0.636, n = 2) for males and females, respectively. 

There was no significant difference between the weights of male and female yearlings (T = -

0.58, 6 df, P = 0.58). Yearling weights reported here are similar to the weights that were 

reported for mainland Wisconsin (22.1 kg) (Massopust 1984). 
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Food Habits 

The contents of 97 scats were analyzed (Table 6). Grasses and sedges were most 

commonly observed and appeared to be the most important food items during the prebreeding 

season. Other prebreeding season foods, in descending order of occurrence and percent 

composition, included: ants, trembling aspen leaves, domestic com, sweet cicely ( Osmorhiza 

claytoni), wild calla (Calla palustris), trembling aspen catkins, and white-tailed deer fawns. 

Grasses and sedges were also the most widely eaten foods during the breeding season, 

but comprised a smaller average percent composition than during the prebreeding season; 

presumably since other, more nutritious foods became available. Soft mast, primarily the fruits 

of serviceberry, wild sarsaparilla, blackberry, and raspberry, and insects, primarily ants, were 

present with increased frequency and average percent composition in scat during this season. 

Domestic com remained important, and white-tailed deer fawn remains were observed in 5 of 

the 38 (13%) scats collected during this season. Other important breeding season foods 

included wasps (Vespidae), and sunflower seeds. 

During the foraging season, grasses and sedges were still eaten frequently but made up 

only a small percentage of the overall diet. During this season, wild sarsaparilla, serviceberry, 

blackberry, raspberry, and choke cherry (Prunus virginiana), ants, and wasps were the most 

commonly used food items. Other important foraging season foods were climbing false 

buckwheat (Polyganum cilinode), pin cherry (Prunus pensylvanica), apple (Pyrus ma/us), and 

black cherry (Prunus serotina). The only common hard mast food item on the study area, 

beaked hazel (Cory/us cornuta), was observed in only 4 of 27 (15%) scats during this season. 

Most scats contained some unknown or unidentifiable material that was highly digested. 

Garbage (from residences and dumps) was observed in scats during all seasons but never 
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Table 6. Contents of black bear scats, collected in norlihern Wisconsin during the prebreeding (30 April - 3, June), breeding (4 June - 22 July), and foragiµg (23 July- 30 
September) seasons, 1989 and 1990. 

PREBREEDING BREEDING FORAGING 
(n = 32) (n = 38) (n = 27) 

CONTENTS 

Frequency of Average% Frequency of Average% Frequency of Average% 
Occurence Composition Occurence Composition Occurence Composition 

GRASSES AND GRASSLIKES 

Graminae and Cyperaceae 0.86 66.84 0.71 36.70 0.37 3.18 

Equisetum spp. 0.03 T 

OTIIER HERBACEOUS PLANTS 

Calla palustris 0.06 0.68 

Acorus calamus 0.04 0.39 

Arisaema triphyllum 0.03 T 

Osmorhiza claytoni 0.09 l.17 0.05 0.91 0.04 T 

Lactuca spp. 0.03 T 

Trifolium spp. 0.03 0.34 0.03 T 

Polyganum cilinode 0.11 0.39 

Aralia nudicaulis 0.26 6.95 0.59 13.44 

A. racemosa 0.05 2.74 0.04 1.57 

Comus canadensis 0.04 T 

SHRUB PARTS AND FRUITS 

Amelanchier spp. 0.45 18.03 0.56 19.80 

Vaccinium spp. 0.05 T 



PREBREEDING BREEDING FORAGING 
(n = 32) (n = 38) (n = 21) 

CONTENTS 

Frequency of Average% Frequency of Average% Frequency of Average% 
Occurence Composition Occurence Composition Occurence Composition 

Viburnum trilobum 0.04 T 

Pnmus virginiana 0.03 T 0.19 5.63 

P. pensylvanica 0.03 T 0.11 1.10 

Ribes spp. 0.07 0.06 

Sambucus pubens 0.05 T 0.04 T 

Cory/us comuta 0.15 0.11 

Rubus spp. 0.13 1.14 0.44 6.42 

Lonicera canadensis 0.05 T 

Comus stolonifera 0.04 2.76 

/lex verticillata 0.07 0.78 

TREE PARTS AND FRUITS 

Populus tremuloides leaves 0.13 1.70 0.05 2.30 

P. tremuloides catkins 0.06 0.68 

Abies balsamea 0.05 T 

Thuja occidentalis 0.04 T 

Tsuga canadensis 0.05 T 0.07 0.06 

Acer saccharom 0.03 T 

Betula papyri/era 0.03 0.34 



PREBREEDING BREEDING FORAGING 
(n = 32) (n = 38) (n = 2~) 

CONIBNTS 

Frequency of Average% Frequency of Average% Frequency of Average% 
Occurence Composition Occurence Composition Occurence !Composition 

Pyros ma/us 0.15 9.24 

Pronus serotina 0.15 5.48 

Quercas robra 0.03 T 0.04 0.06 

ANIMALS 

Formicidae 0.16 0.49 0.55 6.84 0.67 5.38 

Vespidae 0.16 T 0.37 1.33 

Coleoptera 0.03 T 0.05 T 0.07 0.06 

Orconectes spp. 0.03 T 0.04 0.06 

Erithizon dorsatum 0.04 T 

Lepus americana 0.03 T 0.04 T 

Ursus americanus 0.04 0.39 

Odocoileus virginianus 0.06 2.86 0.13 1.81 

PTERIDOPHYTES 

Osmunda claytoniana 0.04 T 

Lycopodium spp. 0.04 T 

' FUNGI 

Mushroom 0.05 T 



PREBREEDING BREEDING FORAG~G 
(n = 32) (n = 38) (n = 27) 

CONTENTS 

Frequency of Average% Frequency of Average% Frequency of Average% 
Occurence Composition Occurence Composition Occurence Composition 

DOMESTIC PLANTS 

Oats 0.04 3.70 

Com 0.13 9.57 0.18 6.98 

Sunflower seeds 0.03 T 0.11 0.59 

UNIDENTIFIED AND OTHER 
MATERIAL 

Woody debris 0.53 3.26 0.52 2.18 

Unidentified leaves 0.09 1.12 0.47 3.46 

Unidentified seeds 0.19 1.93 

Unidentified buds 0.06 0.39 0.08 T 

Unidentified catkins 0.04 0.06 

Unidentified ferns 0.03 T 

Unidentified insects 0.03 T 0.04 T 

Unidentified mammals 0.03 T 0.04 0.39 

Unidentified birds 0.03 T 

Garbage 0.06 1.61 0.11 T 0.11 1.55 

Highly digested material 0.56 12.24 0.66 8.43 0.78 10.61 



appeared to be an important food source. Although bears had access to agricultural crops in the 

northeast comer of the study area, and adjacent to the study area to the north and east, they 

were not heavily used. The com and sunflower seeds that were observed in scats during the 

prebreeding and breeding seasons were from several residents on the study area to attract 

wildlife. Several of the radio-collared bears were trapped and/or observed at these residences 

which indicates that these sites were not avoided. However with the exception of 1 sow (090), 

who fed at the same residence almost nightly, bears did not rely on these food sources. This 

indicates that natural foods were adequately available. 

Others report that bears feed primarily on grasses and forbs during spring, and soft and 

hard mast, and insects as they become available in summer and fall (Hatler 1972, Landers et al. 

1979, Beeman and Pelton 1980, Norton 1981, Warburton 1982, Irwin and Hammond 1985, 

Rogers et al. 1987, MacHutchon 1989), and that black bear habitat use is related closely to the 

temporal availability and phenology of bear foods (Amstrup and Beecham 1976, Reynolds and 

Beecham 1980, Rogers 1987, Unsworth et al. 1989). 

Black bear diet was most diverse during the foraging season. At least 32 species of 

plants and animals were eaten during this season. Bertagnoli (1986) and Norton (1981), 

reported similar results, with bears using 32 species in July and August. During this season, 

bears utilized insects (primarily ants), wild sarsaparilla, and serviceberry, extensively. Choke 

cherry, pin cherry, and black cherry, and beaked hazel ripened during the foraging season but 

were eaten by bears less than has been reported previously in Wisconsin (Norton 1981, 

Bertagnoli 1986). However, few scats were collected after the field seasons ended, in late 

August or September, and cherries and hazelnuts were still available, so their use may have 

been underestimated. Cherries, as a group, were most common in the aspen cover type. 
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The importance of insects in the diet of black bears is widely reported (Bennett et al. 

1943, Beeman 1971, Poelker and Hartwell 1973, Tisch 1976) and may be underestimated in 

food habits studies, as they are highly digestible (L. Rogers, USFS, pers. commun.). Logs 

containing insects were observed most frequently in the aspen/hardwoods cover type. The logs 

were primarily large diameter (ca. 14" dbh) trembling and large-toothed aspen, most of which 

had developed heart rot and had fallen. In Minnesota, logs in forest openings and logged areas 

contained the most ants (Rogers et al. 1987). 

Habitat use 

The study area was composed of 9 cover types - northern hardwoods, aspen/hardwoods, 

lowland hardwoods, aspen, swamp conifer, opening, agricultural field, open bog, and upland 

conifer (Fig. 3, Table 7). Because bears were seldom located (45 times out of 888 locations) in 

the swamp conifer, opening, agricultural field, open bog, and upland conifer, these cover types 

were grouped (hereafter referred to as "grouped cover types") to meet sample size requirements 

for chi-square habitat use calculations. 

Six hundred fifty and 238 locations for 7 sows and 15 boars, respectively, were used to 

determine habitat use (Tables 8 and 9). 

Sow habitat use did not differ significantly between seasons (X2 = 14.96, 8 df, P = 

0.06), but did differ significantly from habitat availability within the prebreeding (X2 = 17.38, 4 

df, P < 0.002), breeding (X 2 = 49.68, 4 df, P < 10-6), and foraging (X 2 = 47.48, 4 df, P < 10-6) 

seasons. They avoided northern hardwoods during all seasons; selected lowland hardwoods 

during all seasons; selected aspen/hardwoods during the breeding season; and avoided the 

grouped cover types during the foraging season. Sow habitat use during the breeding season 
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Table 7. Cover types used by black bears in northern Wisconsin, 1989-90. 

Cover type ha 

Northern Hardwoods 3491.5 

Aspen/Hardwoods 817.9 

Lowland Hardwoods 651.9 

Aspen 154.7 

Swamp Conifer 132.6 

Opening 110.5 

Agricultural Field 55.2 

Open Bog 55.2 

Upland Conifer 55.2 

Total= 5524.7 

Area 

% 

63.2 

14.8 

11.8 

2.8 

2.4 

2.0 

1.0 

1.0 

1.0 

100.0 

Description 

Upland sites dominated by sugar maple, closed canopy, lack of shrub layer 

Dominated by trembling aspen with sugar maple subdominant, broken caqopy, well 
developed shrub layer 

Dominated by black ash, broken canopy, well developed shrub layer 

Sites logged between 1977 and 1987, dominated by trembling aspen suckers that are 
usually less than 10.16 cm d.b.h. 

Dominated by white cedar or black spruce, closed canopy, lack of shrub layer 

Old fields, orchards, wildlife openings, and sites logged after 1987, dominated by 
saplings, shrubs and grasses 

Sites currently farmed, void of vegetation except crops during the growing season 

Dominated by sedge (Cyperaceae), usually void of shrub and canopy layer !vegetation 

Plantations of red pine (Pi nus resinosa) or white spruce (Picea glauca), usually an 
undeveloped shrub and herbaceous layer 



Table 8. Seasonal habitat use vs habitat availability for 7 female black bears in northern Wisconsin, 1989-90. 

%Used 

Cover-type % Available Prebreeding Use Breeding Use Foragifg Use 

Northern Hardwoods 63.2 47.3-" 50.4- 46.6-

Aspen/Hardwoods 14.8 15.1 22.2+ 21.0 

Lowland Hardwoods 11.8 23.7+ 19.1+ 24.~+ 

Aspen 2.8 6.5 3.3 7.2 

Otherb 7.4 7.5 5.1 0.7-

n locations 93 419 138 

• + = use of cover types more than expected (P :;;; 0. 05), - = use of cover types less than expected (P :;;; 0. 05) 

b Represents swamp conifer, opening, agricultural field, open bog, and upland conifer cover types that were grouped for analysis. 



Table 9. Seasonal habitat use vs habitat availability for 13 adult and 2 subadult male black bears in northern Wisconsin, 1989-90. 

%Used 

Cover-type % Available Prebreeding Use Breeding llJse 

Northern Hardwoods 63.2 58.5 46.8-8 

Aspen/Hardwoods 14.8 6.2- 24.3+ 

Lowland Hardwoods 11.8 24.6 19.1 

Aspen 2.8 7.8 1.7 

Otherb 7.4 3.0 8.1 

n locations 65 173 

a + = use of cover types more than expected (P ~ 0. 05), - = use of cover types less than expected (P ~ 0. 05) 

b Represents swamp conifer, opening, agricultural field, open bog, and upland conifer cover types that were grouped for analysis. 
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was dependent upon reproductive status. During this season, sows with cubs selected lowland 

hardwoods and females in estrus selected aspen/hardwoods. Sows used the aspen cover type 

more than its relative abundance during each season, although it was not significantly selected. 

All other seasonal use by sows was in proportion to availability. 

Boar habitat use differed significantly between the prebreeding and breeding seasons 

(z2 = 16.77, 4 df, P = 0.002) and also differed significantly from habitat availability within the 

prebreeding (z2 = 18.12, 4 df, P < 0.001), and breeding season (z2 = 26.37, 4 df, P < 104 ). 

Boars avoided aspen/hardwoods during the prebreeding season. During the breeding season, 

males selected aspen/hardwoods and avoided northern hardwoods. Boars used the lowland 

hardwoods cover type more than it was available during the prebreeding and breeding seasons, 

although it was not significantly selected. All other habitat use by boars was in proportion to 

availability. 

Although all cover types, except agricultural fields, contained important bear foods 

according to the food habits results and plant community sampling (Table 10, Appendices A -

H), certain cover types were selected or avoided. Sows were more likely to show preference or 

avoidance as were sows in Virginia (Hellgren et al. 1991). Sows with cubs or yearlings, have 

smaller home ranges and intensively utilize food resources and productive cover types within 

their home range. Home ranges of sows, especially those with cubs, is probably an indicator of 

the minimum area required to survive under varying food abundance and of the quality of the 

habitat. Sow home range may therefore be influenced by the spatial arrangement of productive 

cover types. Boars cover more area and move greater distances between foraging sites rather 

than intensively use smaller areas. Boars may avoid sows during periods other than the 

breeding season, forcing them to use marginal habitats during the prebreeding and foraging 
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Table 10. Presence of important black bear foods in 8 cover types in northern Wisconsin, 1989-90. 

Northern Aspen/ Lowland Swamp Upland 
Species Hardwoods Hardwoods Hardwoods Aspen Conifer Openings Open Bog Conifer 

Graminae and * * * * * * * * 
Cyperaceae 

Osmorhiza c/aytoni * * * 

Trifolium spp. * * 
Aralia racemosa * * * * * 
Aralia nudicau/is * * * 
Amelanchier spp. * * * * * 

Prunus serotina * * * * 

Prunus virginiana * * 
Prunus pensy/vanica * * * 

Ribes spp. * * * * 

Sambucus spp. * * * * 

Cory/us cornuta * * * * * * * 

Rubus spp. * * * * * * * 

Lonicera spp. * * * * * * * 

Cornusspp. * * * * * * * 

flex verticil/ata * * * * 

Populus spp. * * * 

Pyrusmalus * * 

Quercus rubra * 
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seasons. When boars were present on the study area, they passed through quickly (within 2 

days) which implies greater movement and possibly avoidance of sows. Rogers (1987: 19) 

observed that boars avoided, or were excluded from, sow territories. Avoidance of sows, and 

potentially aggressive encounters, may cause boars to be more active and have larger home 

ranges. This may be especially true in areas with high bear densities, such as this study area, 

where estimates were 1 bear/2.76 km2• 

This study provides the first evidence of extensive lowland hardwoods use by black 

bears in Wisconsin. Female bears selected lowland hardwoods during all seasons and males 

used it more than available during the prebreeding and breeding seasons. Lowland hardwoods 

were the first cover type to green-up in spring, and had the highest percent coverage of grasses, 

sedge, and wild calla of the forested cover types. Lowland hardwoods also contained the highest 

percent coverage of jewelweed (Impatiens capensis), and jack-in-the-pulpit (Arisaema 

triphyllum). These species were identified by Rogers et al. (1987) as being important spring 

foods of researcher-habituated black bears in northern Minnesota. They were not present in my 

scat samples, possibly because they are easily digested and methods in the Minnesota study 

included observations of feeding bears. The increase in black bear spring activity coincided 

with the green-up oflowland hardwoods. Rogers et al. (1987) also found that black ash 

lowlands were the most productive and widely used cover type after den emergence in 

Minnesota, and that upland foraging during this season by habituated bears was typically in the 

vicinity of these lowlands. This appears to be the case in northern Wisconsin also. Thirty-six 

percent of sow locations in northern hardwoods during all seasons were within 100 m of 

lowland hardwoods stands. Lowlands and adjacent habitats are also reported as important 

elsewhere in North America (Unsworth et al. 1989, Hellgren et al. 1991). 

44 



During the breeding season, lowland hardwoods were important to sows with cubs. 

Sows in estrus and boars selected aspen/hardwoods. Grasses and sedges remained the most 

important foods during the breeding season. Soft mast, including spikenard, serviceberry, 
- - - -

raspberry, and wild sarsaparilla became available and were abundant in lowland hardwoods and 

aspen/hardwoods cover types. Grasses, sedges, and soft mast remained available in lowland 

hardwoods, and were eaten by bears into the foraging season. 

Bear use of lowland hardwoods may even have been underestimated during this study. 

The cover type occurred most frequently in valleys and drainageways, but also occurred as 

small (<5 ha) units on poorly drained areas within other cover types. These scattered units were 

not mapped because telemetry error did not allow for accurate placement of bears within them. 

They were common on the study area usually within large tracts of the northern hardwoods 

cover type. 

Productive stands of hard and soft mast producing trees and shrubs were important late 

in the breeding and throughout the foraging seasons. Hard and soft mast species were most 

common in the aspen/hardwoods cover type. The only common hard mast species on the study 

area, beaked hazel, was most abundant in the aspen/hardwoods type but was apparently not 

productive during the study and was seldomly observed in scats. Beaked hazel was also found 

in the upland conifer, aspen, northern hardwoods, and lowland hardwoods, in decreasing 

abundance. Selection of cover types with abundant beaked hazel may be expected in years of 

good productivity. Hazelnuts are preferred summer foods in Minnesota and their abundance is 

a major determinant of weight gain, reproduction, and survival of cubs and yearlings (Rogers 

1976, 1987, Rogers et al. 1987). 
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In this study, black bears appeared to favor cover types with a moderately dense shrub 

layer that limits horizontal visibility but does not impede bear movement. Massopust (1984) 

hypothesized that the physiognomy of a cover type may influence bear usage. The common 
- --------

characteristic linking the important cover types in this study, i.e., lowland hardwoods and 

aspen/hardwoods, was a relatively open canopy. The black ash that dominated lowland 

hardwoods had an open canopy resulting from extreme environmental conditions including late 

spring and early fall frost, seasonal flooding, and shallow topsoil over impermeable substrates. 

The canopy trees in lowland hardwoods stands had dead or dying limbs and reduced leaf 

production, allowing sunlight to reach the ground. Aspen/hardwoods was dominated by 

trembling and large-toothed aspen, many of which had heart rot, resulting in dead and dying 

limbs and low leaf production. Because of these conditions, both cover types had a well 

developed shrub layer that limited horizontal visibility. Massopust (1984) speculated that this 

condition added some degree of psychological comfort to black bears. The.open canopy also 

produced an abundance of important, shade-intolerant food species, such as serviceberry, 

cherries, beaked hazel, raspberries, and blackberries. 

Further evidence that physiognomy may be important, can be seen in the limited use of 

open cover types (i.e., those lacking a canopy altogether). Although openings and open bog 

cover types contained grasses, sedges, and other forbs, and openings contained an abundance of 

blackberries, raspberries, serviceberries and beaked hazel, they were not selected habitats. 

Previous research has shown mixed results on the relative preference (Kelleyhouse 1980, 

Norton 1981, Kohn 1982, Massopust 1984, Grenfell and Brody 1986) or avoidance of openings 

(Jonkel and Cowan 1971, Young 1980, Unsworth eta/. 1989). Young and Ruff (1982) found 

that bears avoided muskeg habitats similar to the open bog cover type, and felt this relative 
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avoidance reflected its wetness and absence of preferred forage species. Erickson (1965) and 

Herrero (1972) hypothesized that black bears may be reluctant to venture into large treeless 

areas such as open bog and openings cover types .. Rogers (Unp11~l. ~ta) repoI"ted ~tbears 

are easily heat-stressed in full sunlight. The limited use of the openings detected by this study 

may also have been due to their limited availability (2% of the study area), because productive 

forested cover types were readily available, or a consequence of mapping and telemetry 

precision (i.e., small patch size relative to telemetry error). 

The aspen cover type contained an abundance of important bear foods but was not 

selected. This cover type consisted ofregenerating aspen stands. Use of this cover type may be 

have been limited by availability (2.8% of study area). However, young aspen stands also have 

stem densities up to 20,000/ha and abundant slash that could impede bear movement. Previous 

studies in Wisconsin concluded that regenerating aspen stands were important as black bear 

foraging habitat (Norton 1981, Kohn 1982, Bertagnoli 1986). However, differing definitions of 

the cover type between the studies makes comparison difficult. 

Northern hardwoods were the most abundant cover type on the study area, comprising 

more than 63% of the available area. This cover type was, however, used less than it's 

availability by both sexes during all seasons. Forty-six percent of all bear locations in northern 

hardwoods during all seasons were within 100 m of aspen/hardwoods and lowland hardwoods 

cover types. Northern hardwoods contained many of the important bear foods identified in 

scats, including beaked hazel, spikenard, and sedge but in lower densities than other cover types. 

This is probably due to the closed canopy and lack of a well developed shrub layer. Massopust 

(1984) reported that preferred black bear foraging habitat in Wisconsin had a dense understory 
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that restricted horizontal visibility, and that open understory cover types were used primarily as 

transit habitat. 

Habitat use by black bears may vary significantly from year to year. I did not have 

sufficient data to compare between years. Changes in habitat use could be caused by variations 

in the productivity of important mast producing species, and may be compounded by nutritional 

and palatability factors (Garshelis et al 1988). Garshelis et al. (1988) identified yearly 

fluctuations in the productivity of several important black bear food species. These foods were 

also important in Wisconsin, and included beaked hazel, wild sarsaparilla, chokecherry, 

blackberry, and raspberry. Because of this variability, longer-term studies of black bear habitat 

use need to be undertaken before a management plan is formulated. Telemetry studies are 

limited by topography, triangulation error, and the inability to accurately locate bears in small 

(<5 ha) cover types, edges or ecotones. Therefore, a method similar to that developed by 

Rogers and Wilker (1989) in Minnesota using researcher-habituated bears could best answer 

this and many other questions on bear behavior and ecology in Wisconsin. 

A diverse mosaic of productive cover types allows for smaller black bear home range 

size (Jonkel and Cowan 1971, Amstrup and Beecham 1976, Lindzey and Meslow 1977, 

LeCount 1980). It has been suggested that home range size of adult female bears, calculated 

with similar methods, can be used as an indicator of relative habitat quality (Amstrup and 

Beecham 1976). Rogers (1977) added that successful cub production should also be taken into 

account. To take the indicator of habitat quality one step further, a researcher should identify 

the presence or absence of seasonal foraging movements outside established home range. Given 

these criteria - home range size, successful cub production, lack of foraging movements - and 
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my food habits results showing infrequent use of garbage and crops, bear habitat on this study 

area can be considered to be good to excellent. 

Predation on White-tailed Deer Fawns 

In 1989, 9 fawns (4 F, 5 M) were captured and equipped with radio-eartags 0. J. 

Rongstad, UWM (Table 11). The peak of fawning was about the last week of May. Three 

male fawns (33%) died that summer. The causes and exact dates of deaths could not be 

determined because problems with the solar-powered ear-tag transmitters delayed the discovery 

of the remains for up to several weeks. Approximate dates were 30 May, 13 June, and 9 July. 

In each case, the solar panel was found face down which decreased the transmitter power and 

thereby slowed location of the remains. By the time the remains were discovered, I could not 

determine if scavenging had occurred or if remains had been moved from the kill site. Fawn 

remains were located in northern hardwoods ( 1 instance) and aspen/hardwoods (2 instances) 

cover types and consisted only of small amounts of hide and the transmitter. The age of the 

fawns at the time of death also was not known, but all fawns were likely less than 6-weeks-old. 

Predation was the likely cause in all 3 deaths, because all fawns and their does were located 

daily and their movements appeared normal (until their signal was lost); and all fawns appeared 

healthy when captured. Trapping of bears did not begin in 1989 until the fawning season had 

begun. The few radio-collared bears were not the responsible predators, but other uncollared, 

resident, adult bears were present and may have been the responsible predators. 

In 1990, 14 fawns (7 F, 7 M) were captured and equipped with radio-eartags by 0. J. 

Rongstad, UWM. Two male fawns (14%) were killed by black bears and a third female fawn 
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Table 11. Rates and causes of fawn mortality in northern Wisconsin, 1989-90. 

Marked Weight at 
Year Fawns Mortality Capture (kg) Date of Mortality Cause of Mortality Habitat! 

1989 9(5M,4F) F Prior to 30 May Unknown predator Northern hardwoods 
M Prior to 13 June Unknown predator Aspen/hardw:: 
M Prior to 9 July Unknown predator Aspen/hardw 

1990 14(7M,7F) F 3.7 Unknown Unkown Unknownb 
M 6.8 31 May Black bear Aspen/hardwood~ 
M 3.5 13 June Black bear Northern hardwdods 

a Cover type in which fawn remains were located. 

b Fawn missing after 15 July; status unknown but predation suspected. 
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was not located after mid-July. Her status is unknown, but based on the adult does' movements 

after the fawn's transmitter went off the air, she is assumed to be dead. The mortality rate for 

marked fawns was 21 % in 1990. 

The first observation of predation occurred on 31 May 1990, when a 4-year-old boar 

(103) was located within 150 m of male fawn 212 and his mother. The fawn had been captured 

and marked on 27 May. The age of the fawn was estimated to be <l week at the time of 

capture. Immediately after bear 103 and fawn 212 were close together, the fawns ear-tag 

ceased transmitting. The encounter, from the time 103 was located on the study area until he 

left the area, lasted 120 minutes. I was unable to locate the exact kill site but it was within the 

aspen/hardwoods cover type. The fawn remains were discovered 3 m up a 20 cm dbh sugar 

maple on 13 June. The remains consisted of only a portion of the hide with the ear-tag attached. 

The ground beneath the tree was disturbed but no tracks were identified. 

The second observation occurred on 13 June 1994, along the western edge of the study 

area. A male fawn (#213, approximately 3-weeks-old) had been located with his mother during 

the evening of 12 June. At 0600 hrs on 13 June, the fawn's ear-tag was transmitting in 

mortality mode. The area was investigated, the remains found, and the kill site identified. The 

kill site consisted of a 10- by 10-m area of flattened vegetation and exposed soil. Four bear 

scats, 2 containing fawn hair and bone fragments, were collected at the kill site. In addition, 2 

downed logs at the kill site had been tom apart. Radio-collared bears did not regularly use this 

area, however, an uncollared yearling female bear was captured 410 m from the kill site on 23 

June 1989 and an uncollared 7-year-old male bear whose home range included the kill site was 

captured on the study area on 20 June. 
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On 6 additional occasions during this study, radio-collared bears were within 150 m of 

a marked fawn. On 3 of these occasions, the fawn and doe left the area moving up to 1 km, and 

returning only after the bear left. On the other 3 occasions, the does left the area and the fawns 

remained inactive until the bear left the area. 

Past black bear food habits studies have attributed ungulate remains in scats to 

scavenging or carrion (Norton 1981, Warburton 1982, Bertagnoli 1986). Other, recent 

investigations have found bears to be predators on neonate white-tailed deer (Matthews and 

Porter 1988, L. Rogers, USFS, pers. commun.). No researchers have concluded whether black 

bears can significantly impact white-tailed deer numbers, and my small sample size does not 

allow for accurate inference. Ozoga and Verme (1982) felt that black bears could impose a 

considerable drain on the annual recruitment of deer where both are abundant. Research on this 

topic should continue in northern Wisconsin, where bear and deer densities are high and 

encounters are common. 

MANAGEMENT IMPLICATIONS 

The primary goal for black bears in Wisconsin should be the preservation of large 

blocks of uneven-aged forested land. The current level of forest diversity is sufficient to 

maintain a healthy black bear population in Wisconsin (Kohn pers. commun.). Clearly, 

productive habitat does not appear to be a limiting factor for black bears in Wisconsin. 

Wisconsin currently does not have a black bear habitat management program. One is 

currently not necessary as forestry management and general wildlife management practices 

(construction and maintenance of openings) in northern hardwoods forests benefit black bears. 

Rogers (1976) reported increased food availability, and suspected a higher bear density on the 
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logged portion of his northern Minnesota study area. Current forestry practices in the 

Chequamegon National Forest rely on clearcutting (even-aged stand management) to maintain 

the aspen component of the forest at 33%. Clearcutting usually initiates the following 

succession of cover types: opening (first 1-2 years); aspen (2-12 years); aspen/hardwoods (12-

45 years); and finally, without additional disturbance (and given proper site conditions), 

northern hardwoods. The results of this study, combined with earlier Wisconsin research 

(Norton 1981, Kohn 1982, Massopust, Bertagnoli 1986, Kessler, pers. commun., Trauba, pers. 

commun. ), indicates that the first three successional stages all contain important bear foods, and 

to varying degrees, are preferred cover types. Small (<5 ha) wildlife openings are maintained 

on about 3% of the publicly-owned land, and sodded old farm sites and fields and former 

logging camps are locally common. Although results of this study indicate that these areas were 

not selected cover types, they contained the highest diversity and density of important bear 

foods. Results of other studies in Wisconsin have identified openings as important areas for 

bear foraging. Lowland hardwoods stands, that were important to bears during this study, 

rarely are harvested. Smaller, unmapped black ash stands encountered during the marking of a 

cutting unit are excluded from the timber sale (R. Bailey, USFS, pers. commun.). These stands 

appear to be stable, edaphically determined communities and, therefore, do not require 

management to maintain their structure and composition. Northern hardwood stands are almost 

always dominated by sugar maple and have a closed canopy. Most bear foods are not shade 

tolerant. In addition, there is currently not a market for hardwoods (i.e., sugar maple and 

basswood) in the diameter range found on the study area (15-33cm dbh.). Periodic thinning of 

canopy trees in these stands would promote growth to saw-log and veneer-sized trees while 

enhancing the production of shrub and forb-fruit producing species (Jonkel and Cowan 1971, 
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Lindzey and Meslow 1977, Arimond 1979, Manville 1983). However, this is not widely 

implemented here. 

Further habitat management is not needed. Wisconsin's black bear population is at or 

near the Department of Natural Resource goal of 6,900 bears (Kohn, pers. commun.). A black 

bear habitat management plan aimed at maximizing the diversity of vegetational stages within 

major cover types, as suggested by Irwin and Hammond (1985) for Wyoming, is not necessary 

here and would fragment habitat such that it would have adverse impacts on late seral stage 

plant and animal species. 

Currently, the limiting factor on black bears in Wisconsin appears to be the human 

population (hunting and habitat loss). Controlled harvest has been successful in maintaining the 

population within human tolerance levels, but this mortality is probably additive rather than 

compensatory. Despite recent harvest levels near 20%, the population has increased but has 

now appeared to stabilize. Attitudes of northern Wisconsin residents have allowed black bears 

to exist in relatively higher densities than reported in most other states. The effect of illegal 

killing is not well known but its presence could certainly affect local populations. An adult 

female and 1 of her 4 cubs were killed in their den during this study, presumably to take the 

cubs. 

As human populations increase in bear range, the best management will be an intensive 

education program. Increasing the public's knowledge of bears and changing human attitudes 

will change the definition of a "nuisance" bear. 
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Appendix A. Northern hardwoods cover type used by black bears in northern Wisconsin, 1989-90. 

Species No. of No. of Density Relative Dominance Relative Frequency Relative Importance value 
trees points (Trees density dominance frequency 

/acre) (%) (%) (%) 

Tree strata (:c,10.16 cm dbh) 

Acer saccharum 198 65 149.6 71.2 86.63 67.0 0.93 52.0 190.0 

Belula alleghan/ensls 15 13 11.3 5.4 8.54 7.0 0.19 10.0 22.0 

Populus grandldentata 14 9 10.6 5.0 9.14 7.0 0.13 7.0 19.0 

Acerrobrum 13 7 9.8 4.7 7.94 6.0 0.10 6.0 16.0 

Fraxtnus n/gra 12 7 9.1 4.3 3.92 3.0 0.10 6.0 13.0 

Tl/la amerlcana 7 6 5.3 2.5 2.92 2.0 0.09 5.0 10.0 

Populus tremu/oldes 5 5 3.8 1.8 3.26 3.0 0.07 4.0 8.0 

Tsuga canadensls 4 4 3.0 1.4 2.86 2.0 0.06 3.0 7.0 

Ostrya vlrr,lnlana 3 3 2.3 1.1 0.48 0.0 0.04 2.0 4.0 

Ables balsamea 3 2 2.3 1.1 1.29 1.0 0.03 2.0 4.0 

Belula papyrlfera 2 2 1.5 0.7 1.17 1.0 0.03 2.0 3.0 

Thuja occldentalls 2 1.5 0.7 1.92 1.0 0.01 1.0 3.0 

Total 278 49 100 130.06 100 17.7 100 300 

Continuum Index = ~543 



Appendix A ( continued). 

Species Frequency(%) Average Percent Coverage 

Shrub strata 

Acer saccharum 50.00 5.60 

Cory/us comuta 41.40 7.70 

Fraxinus pensylvanica 14.20 1.70 

Ostrya virginiana 8.60 0.90 

Populus tremuloides 8.60 0.90 

Abies ba/samea 7.10 1.00 

Fraxinus nigra 7.10 1.00 

Prunus serotina 5.70 0.60 

Tilia americana 5.70 1.10 

Comus rugosa 5.70 0.60 

Amelanchier spp. 5.70 0.60 

Quercus rubra 5.70 0.60 

Popu/us grandidentata 4.30 0.70 

Acerrubrum 4.30 0.40 

Lonicera oblongifolia 4.30 0.40 

Rubus occidentalis 2.90 0.20 

R idaeus 2.90 0.60 

Betula alleghaniensis 2.90 0.30 

Pyrusmalus 2.90 0.30 

Viburnum acerifolium 1.40 0.10 

Piceaglauca 1.40 0.10 

Salixspp. 1.40 0.10 

Ribes spp. 1.40 0.10 

Sambucus pubens 1.40 0.10 



Appendix A ( continued). 

Species Frequency(%) Average Percent Coverage 

Herb strata 

Acer saccharom 75.70 11.90 

Cyperaceae 68.60 8.90 

Maianthemum canadense 48.60 4.90 

Aster macrophllus 47.10 5.90 

Trientalis borea/is 47.10 4.70 

Athyrium filix-f emina 41.40 7.60 

Aralia racemosa 35.70 3.60 

Smilacina racemosa 31.40 3.10 

Pteridium aquilinum 25.70 3.70 

Graminae 25.70 3.70 

Asterspp. 22.90 3.40 

Lycopodium spp. 20.00 2.30 

Viola spp. 17.10 1.70 

Solidago spp. 17.10 1.70 

Clintonia borealis 12.90 1.60 

Trillium grandiflorum 11.40 1.10 

Fraxinus nigra 10.00 1.00 

Viburnum acerifolium 10.00 1.00 

Mitchel/a repens 8.60 0.90 

Comus rugosa 8.60 0.90 

Lonicera oblongifolia 8.60 0.90 

Actaea rubra 7.10 O.D7 

Impatiens capensis 7.10 O.D7 

Diervi/la lonicera 7.10 1.00 

Osmorhiza claytoni 7.10 0.70 

Cory/us comuta 7.10 0.70 

Acerrubrum 5.70 0.60 

Equisetum spp. 5.70 0.60 

Gymnoca,pium dryopteris 5.70 0.90 

Streptopus amplexifolius 5.70 0.60 
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Species Frequency(%) Average Percent Coverage 

Populus tremuloides 5.70 0.60 

Osmunda sensibilis 4.30 0.70 

Rubus occidentalis 4.30 0.40 

Thelypterus phegopteris 4.30 0.40 

Quercus rubra 4.30 0.40 

Fraxinus pensylvanica 4.30 0.40 

Prunus serotina 2.90 0.30 

Hieracium aurantiacum 2.90 0.30 

Fragaria virginiana 2.90 0.30 

U,tica dioica 2.90 0.30 

Aquilegia canadensis 2.90 0.30 

Taraxacum officinale 2.90 0.30 

Coptis groenlandica 2.90 0.30 

Aster lawrieanus 2.90 0.30 

Moneses uniflora 2.90 0.30 

Osmunda claytoniana 1.40 0.70 

Betula alleghaniensis 1.40 0.10 

Parthenocissus quinquefolia 1.40 0.10 

Ranunculus acris 1.40 0.10 

Polygonatum biflorum 1.40 0.10 

T axus canadensis 1.40 0.10 

Taenidia integerrima 1.40 0.10 

Aralia nudicaulis 1.40 0.10 

Pyrusmalus 1.40 0.10 

Linnaea borealis 1.40 0.10 

Prunus virginiana 1.40 0.10 

Comus canadensis 1.40 0.10 

Sambucus pubens 1.40 0.10 

Rubus idaeus 1.40 0.10 

Anaphalis margaritacea 1.40 0.10 

Ribes spp. 1.40 0.10 

Abies balsamea 1.40 0.10 
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Galium triflonun 

Salixspp. 

Species Frequency(%) 

1.40 

1.40 

Average Percent Coverage 

0.10 

0.10 



Appendix B. Aspen/hardwoods cover type used by black bears in northern Wisconsin, 1989-90. 

Species No. of No.of Density Relative Dominance Relative Frequency Relative Importance value 
trees points (Trees density dominance frequency 

/acre) (%) (%) (%) 

Tree strata (~10.16 cm dbh) 

Populus tremuloldes 61 32 67.5 31.9 37.70 45.0 0.46 28.0 105.0 

Acer saccharom 53 26 58.7 27.7 17.67 21.0 0.37 23.0 72.0 

Populus grandldentata 22 14 24.4 11.5 10.08 12.0 0.20 12.0 36.0 

Acerrubrum 15 12 16.6 7.9 5.21 6.0 0.17 10.0 25.0 

Betula alleghanlensls 12 9 13.3 6.3 5.50 7.0 0.13 8.0 21.0 

Ables balsamea 9 6 10.0 4.7 2.44 3.0 0.09 5.0 13.0 

Ost,ya vfrglnlana 6 5 6.6 3.1 0.79 1.0 0.07 4.0 8.0 

Fraxlnus nlgra 4 4 4.4 2.1 1.28 2.0 0.06 3.0 7.0 

Betula papyrtfera 4 4 4.4 2.1 1.69 2.0 0.06 3.0 8.0 

Prunusserotina 2 2.2 1.0 0.19 0.0 0.01 1.0 2.0 

Frax/nus amertcana 1.1 0.5 0.13 0.0 0.01 1.0 2.0 

Plnus reslnosa 2 2.2 1.0 0.64 1.0 0.01 1.0 3.0 

Total 191 49 100 83.32 100 16.4 100 300 

Continuum Index • 1 fx16 



Appendix B. ( continued). 

Species Frequency(%) Average Percent Coverage 

Shrub strata 

Cory/us comuta 59.20 13.30 

Acer saccharum 36.70 3.70 

Populus tremuloides 20.40 2.40 

Acerrubrum 14.30 2.20 

Abies balsamea 12.20 2.00 

Quercus robra 12.20 1.20 

Fraxinus nigra 12.20 2.40 

F pensylvanica 12.20 1.20 

Amelanchier spp. 12.20 1.20 

Salixspp. 10.20 1.20 

Ostrya virginiana 10.20 1.40 

Betula alleghaniensis 8.20 0.80 

Lonicera oblongifolia 6.10 0.60 

Comus altemifolia 6.10 1.00 

Populus grandidentata 6.10 0.60 

Prunus serotina 4.00 0.40 

Betula papyrifera 4.00 0.40 

Rubus occidentalis 4.00 0.40 

Rhus typhina 2.00 0.20 

Parthenocissus quinquefolia 2.00 0.20 

Prunus virginiana 2.00 0.60 

Comus rogosa 2.00 0.20 

Viburnum acerifolium 2.00 0.20 



Appendix B. ( continued). 

Species Frequency(%) Average Percent Composition 

Herb strata 

Cyperaceae 69.40 10.60 

Maianthemum canadense 65.30 6.50 

Acer saccharum 53.10 5.70 

Aster macrophyllus 44.90 9.40 

Aralia racemosa 42.90 4.70 

Pteridium aqui/inum 34.70 5.50 

Trientalis borealis 34.70 3.50 

Viola spp. 32.70 3.30 

Athyrom filix-f emina 20.40 4.50 

Asterspp. 20.40 2.40 

Acerrnbrnm 20.40 2.00 

Solidago spp. 20.40 2.00 

Graminae 18.40 1.80 

Fraxinus nigra 18.40 1.80 

Mitchella repens 16.30 2.00 

Dien,illa lonicera 16.30 2.00 

Smilacina racemosa 16.30 1.60 

Pyrola asarifolia 14.30 1.40 

Comus canadensis 14.30 1.40 

Actea rnbra 12.20 1.20 

Polygonatum biflornm 10.20 1.00 

Cory/us comuta 10.20 1.00 

Waldensteinia fragaroides 10.20 1.00 

Moneses uniflora 10.20 1.00 

Apocynum androsaemifolium 8.20 0.80 

Comus rngosa 8.20 0.80 

Populus tremuloides 8.20 0.80 

Lonicera canadensis 6.10 0.60 

Equisetum spp. 6.10 0.60 

Osmunda claytoniana 6.10 1.40 

Q 



Species Frequency(%) Average Percent Composition 

Parthenocissus quinquefolia 6.10 1.00 

Lonicera oblongifolia 6.10 0.60 

Pnmus serotina 4.10 0.40 

Osmorhim claytoni 4.10 1.20 

Uvularia sessilifolia 4.10 0.40 

Hieracium canadense 4.10 0.40 

Taraxacum officinale 4.10 0.40 

Betula al/eghaniensis 4.10 0.40 

Rubus occidentalis 4.10 0.40 

Gymnocarpium d,yopten·s 4.10 0.40 

Onoclea sensibilis 4.10 0.40 

Ostrya virginiana 4.10 0.40 

Galium triflorum 4.10 0.40 

Sanguinaria canadensis 2.00 0.20 

Viburnum acerifolium 2.00 0.20 

Fraxinus pensylvanica 2.00 0.20 

Urtica dioica 2.00 0.20 

Ribes spp. 2.00 0.20 

Lactuca spp. 2.00 0.20 

Cirsium muticum 2.00 0.20 

Pnmus virginiana 2.00 0.20 

Aquilegia canadensis 2.00 0.20 

Streptopus amplexifolius 2.00 0.20 

Quercus rubra 2.00 0.20 

Clintonia borealis 2.00 0.20 

Abies balsamea 2.00 0.20 

Rubus idaeus 2.00 0.20 

Coptis groenlandica 2.00 0.20 
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AppendixC. Lowland hardwoods cover type used by black bears in northern Wisconsin, 1989-90. 

Species No. of No. of Density Relative Dominance Relative Frequency Relative Importance value 
trees points (Trees density dominance frequency 

/acre) (%) (%) (%) 

Tree strata (;:,10.16 cm dbh) 

Fraxlnus n/gra 98 30 255.1 82.4 151.88 77.0 1.00 60.0 219.0 

Betula al/eghan/ensls 7 6 18.2 5.9 24.14 12.0 0.20 12.0 30.0 

Ables balsamea 5 5 13.0 4.2 2.51 1.0 0.17 10.0 15.0 

Acerrubrnm 4 4 10.4 3.4 4.68 2.0 0.13 8.0 14.0 

Acer saccharum 2 2 5.2 1.7 4.04 2.0 0.07 4.0 8.0 

U/mas amerlcana 2.6 0.8 5.18 3.0 0.03 2.0 5.0 

P/cea marlana 2.6 0.8 0.41 0.0 0.03 2.0 3.0 

Tsuga canadensls 2.6 0.8 5.18 3.0 0.03 2.0 5.0 

Total 119 30 100 198.02 100 1.67 100 300 

Continuum Index= ~629 



Appendix C. ( continued). 

Species Frequency(%) Average Percent Coverage 

Shrub strata 

Abies balsamea 45.65 7.17 

Fraxinus nigra 45.65 4.57 

Cory/us comuta 34.78 3.48 

Rubus idaeus 19.57 1.% 

Amelanchier spp. 19.57 2.83 

Comus stolonifera 17.39 1.74 

Lonicera oblongifolia 15.22 1.52 

Comus rngosa 15.22 1.52 

Acer saccharnm 15.22 3.48 

flex verticillata 13.04 1.30 

Acerrnbrnm 13.04 1.30 

A/nus rngosa 8.70 1.09 

Ribes spp. 8.70 1.30 

Viburnum acerifolium 8.70 0.87 

Vaccinium vaccillans 6.52 0.65 

Tilia americana 6.52 0.65 

Salixspp. 4.35 0.43 

Lonicera canadensis 4.35 0.43 

Betula alleghaniensis 4.35 0.43 

Toxicodendron radicans 2.17 0.22 

Comus altemifolia 2.17 0.22 

Picea mariana 2.17 0.22 

Rubus hispidus 2.17 0.22 

Sambucus pubens 2.17 0.22 

72 



Appendix C. (continued). 

Species Frequency(%) Average Percent Coverage 

Herb strata 

Cyperaceae 82.61 20.65 

Onoclea sensibilis 47.83 5.65 

Athyrium filix-f emina 39.13 5.22 

Graminae 36.96 5.43 

Fraxinus nigra 32.61 3.70 

Aralia racemosa 30.43 3.04 

Impatiens capensis 28.26 3.26 

Equisetum spp. 28.26 2.83 

Maianthemum canadense 26.09 2.61 

Caltha palustris 23.91 2.39 

Sphagnum spp. 23.91 2.39 

Comus canadensis 21.74 3.91 

Trientalis borealis 21.74 2.17 

Trillium grandiflorom 15.22 1.52 

Cory/us comuta 13.04 1.30 

Aster macrophyllus 13.04 1.74 

Viola spp. 13.04 1.30 

Aralia nudicaulis 10.87 1.09 

Anenome quinquefolia 10.87 1.52 

Acer saccharom 10.87 1.09 

Dien>illa lonicera 8.70 0.87 

Rubus allegheniensis 8.70 0.87 

Abies balsamea 8.70 0.87 

Osmunda cinnamomea 8.70 0.87 

Osmunda claytoniana 8.70 1.30 

Mitchella repens 8.70 0.87 

Clintonia borealis 8.70 0.87 

Coptis groenlandica 8.70 0.87 

Streptoptus amplexifolius 8.70 0.87 

Smilacina racemosa 6.52 0.65 
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Species Frequency (%) Average Percent Coverage 

Linnaea borealis 6.52 0.65 

I.actuca spp. 6.52 0.65 

Solidago spp. 6.52 0.65 

Arisaema triphyllum 6.52 0.65 

Gaultheria hispidula 6.52 0.65 

Ribes spp. 6.52 0.65 

Vaccinium vacillans 4.35 0.43 

Rubus idaeus 4.35 0.43 

Pteridium aquilinum 4.35 0.43 

Ranunculus spp. 4.35 0.43 

Lonicera canadensis 2.17 0.22 

Sambucus pubens 2.17 0.22 

Fragaria virginiana 2.17 0.22 

Thelypteris phegopteris 2.17 0.22 

Potentilla palustris 2.17 0.22 

Sarracenia purpurea 2.17 0.22 

Lycopodium spp. 2.17 0.22 

Parthenocissus quinquefolia 2.17 0.22 

Osmorhiza claytoni 2.17 0.22 

Acerrubrum 2.17 0.22 
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Appendix D. Aspen cover type used by black bears in northern Wisconsin, 1989-90. 

Species No.of No. of Density Relative Dominance Relative Frequency Relative ln!iportance value 
trees points (Trees density dominance frequency 

/acre) (%) (%) (%) 

Tree strata (:c,10.16 cm dbh) 

Populus lnHnu/oldes 4 4 15.0 80.0 79.82 39.0 0.17 81.0 200.0 

Ables balsamea 3.7 20.0 126.56 61.0 0.04 19.0 100.0 

Total 4 24 100 206.38 100 0.21 100 300 

Continuum Index• 1~07 



AppendixD. ( continued). 

Species Frequency (%) Average Percent Coverage 

Popu/us tremuloides 95.83 30.42 

Cory/us cornuta 70.83 13.33 

Rubus occidentalis 45.83 7.08 

R. idaeus 41.67 6.67 

Cornus alternifolia 33.33 7.50 

Amelanchier spp. 29.17 2.92 

Prunus serotina 25.00 2.50 

Lonicera canadensis 12.50 3.75 

Ti/ia americana 12.50 1.25 

Prunus virginiana 12.50 1.25 

Ribes spp. 8.33 0.83 

Acer saccharum 8.33 0.83 

Sambucus pubens 4.17 0.42 

Fraxinus pensylvanica 4.17 0.42 

Fraxinus americana 4.17 0.42 

Viburnum acerifolium 4.17 0.42 

Rhus typhina 4.17 0.42 

76 



Appendix D. ( continued). 

Species Frequency (%) Average Percent Coverage 

Herb strata 
------- ---------

Graminae 70.83 7.08 

Solidago spp. 66.67 18.33 

Cyperaceae 62.50 7.92 

Pteridium aquilinum 58.33 5.83 

Aster spp. 50.00 5.83 

Waldensteinia fragaroides 45.83 4.58 

Rubus idaeus 37.50 7.92 

Hieracium aurantiacum 33.33 5.00 

Lactuca canadensis 29.17 2.92 

Acer saccharum 29.17 2.92 

Osmorhiza claytoni 25.00 3.33 

Trifolium pratense 20.83 2.08 

Apocynum androsaemifolium 20.83 2.08 

Aralia racemosa 20.83 2.92 

Miainthemum canadense 20.83 2.08 

Ribes spp. 16.67 1.67 

Taraxacum officinale 16.67 1.67 

Viola spp. 16.67 1.67 

Aralia nudicaulis 16.67 4.17 

Streptopus amplexifo/ius 12.50 1.25 

Anapphalis margaritacea 12.50 1.25 

Hieracium canadense 12.50 1.25 

Athyrium filix-femina 12.50 1.25 

Ranunculus spp. 8.33 0.83 

Osmunda cinnamomea 8.33 0.83 

Clintonia borealis 8.33 0.83 

Cornus alternifolia 8.33 0.83 

Actaea pachypoda 4.17 0.42 

Trillium grandiflorum 4.17 0.42 

Cory/us cornuta 4.17 0.42 
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Fraxinus nigra 

Rubus occidentalis 

Comptonia peregrina 

Viburnum acerifolium 

Salix spp. 

Species 

Thalictrum dioicum 

Parthenocissus quinquefolia 

78 

Frequency (%) Average Percent Coverage 

4.17 0.42 

4.17 0.42 

4.17 0.42 

4.17 0.42 

4.17 0.42 

4.17 0.42 

4.17 0.42 



Appendix E. Swamp conifer cover type used by black bears in northern Wisconsin, 1989-90. 

Species No.of No.of Density Relative Dominance Relative Frequency Relative l~portance value 
trees points (Trees density dominance frequency 

/acre) (%) (%) (%) 

Tree strata (;;,10.16 cm dbh) 

Thuja occldenta/1s 30 15 168.0 30.0 66.46 33.0 0.60 24.0 87.0 

Plcea martana 23 12 128.8 23.0 35.09 18.0 0.48 19.0 60.0 

Tsuga canadansls 14 10 78.4 14.0 48.56 24.0 0.40 16.0 54.0 

Ables balsamea 10 8 56.0 10.0 17.08 9.0 0.32 13.0 31.0 

Betula alleghan/ensls 7 5 39.2 7.0 5.83 3.0 0.20 8.0 18.0 

Fraxlnus n/gra 6 5 33.6 6.0 8.84 4.0 0.20 8.0 18.0 

Lartx lartclna 4 2 22.4 4.0 5.69 3.0 0.08 3.0 10.0 

Acerrobrum 4 4 22.4 4.0 5.19 3.0 0.04 6.0 13.0 

Betula papyrlfera 2 2 11.2 2.0 6.25 3.0 0.08 3.0 8.0 

Total 119 30 100 198.98 100 2.52 100 299 

Continuum Index = ~ 732 



Appendix E. ( continued). 

Shrub strata 

Abies balsamea 

Fraxinus nigra 

Tsuga canadensis 

Lonicera oblongifolia 

Comus stolonifera 

Cory/us comuta 

Picea mariana 

Alnus rngosa 

Acer saccharnm 

Species Frequency (%) 

42.31 

26.92 

23.08 

11.54 

7.69 

7.69 

3.85 

3.85 

3.85 

Average Percent Coverage 

8.08 

2.69 

5.38 

1.15 

1.54 

0.77 

0.38 

0.38 

0.38 



Appendix E. ( continued). 

Species Frequency(%) Average Percent Coverage 

Herb strata 

Sphagnum spp. 92.31 28.46 

Clintonia borealis 69.23 7.69 

Coptis groenlandica 50.00 6.54 

Trientalis borealis 42.31 4.23 

Camus canadensis 34.62 3.46 

Athyrium Filix-f emina 30.77 3.08 

Circaea alpina 26.92 2.69 

Rubus hispidus 23.08 2.31 

Aster macrophyllus 19.23 1.92 

Onoclea sensibilis 19.23 2.69 

Acer saccharum 19.23 1.92 

Aralia racemosa 15.38 1.54 

Equisetum spp. 15.38 1.54 

Graminae 11.54 1.15 

Abies balsamea 11.54 1.15 

Moneses uniflora 11.54 1.15 

Osmunda cinnamomea 11.54 4.23 

Impatiens capensis 11.54 1.92 

Maianthemum canadense 7.69 0.77 

Viola spp. 7.69 0.77 

Cyperaceae 7.69 0.77 

Caltha palustris 3.85 0.38 

Viburnum acerifolium 3.85 0.38 

Tsuga canadensis 3.85 0.38 

Chamaedaphne calyculata 3.85 0.38 

Fraxinus nigra 3.85 0.38 

Ledum groenlandicum 3.85 0.38 
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Appendix F. Openings cover type used by black bears in northern Wisconsin, 1989-90. 

Species Frequency (%) Average Percent Coverage 

Shrub strata 

Rubus idaeus 35.29 11.76 

Cory/us cornuta 29.41 4.12 

Viburnum trilobum 23.53 10.59 

Amelanchier spp. 23.53 7.06 

Viburnum acerifo/ium 23.53 3.53 

Prunus pensy/vanica 17.65 1.76 

Populus tremuloides 11.76 4.71 

Betula papyri/era 11.76 1.18 

I/ex verticillata 5.88 0.59 

Acerrubrum 5.88 0.59 

Lonicera canadensis 5.88 0.59 

Rubus occidentalis 5.88 0.59 

Pyrusmalus 5.88 1.76 



Appendix F. ( continued). 

Species Frequency(%) Average Percent Coverage 

Herb strata 

Graminae 100.00 69.41 

Hieracium aurantiacum 41.18 4.12 

Chysanthemum luecanthemum 35.29 3.53 

Solidago spp. 35.29 5.88 

Hieracium canadense 29.41 2.94 

Waldensteinia fragan·oides 23.53 2.35 

Rubus idaeus 23.53 3.53 

Pteridium aquilinum 23.53 2.35 

Aster macrophyllus 23.53 2.35 

Fragaria virginiana 23.53 2.35 

Cyperaceae 23.53 2.35 

Trifolium repens 23.53 2.35 

Acerrubrum 17.65 1.76 

Tansy tansy 17.65 2.94 

Rubus occidentalis 17.65 2.94 

Athyrium filix-f emina 11.76 1.18 

Ranunculus acris 11.76 1.18 

Asterspp. 11.76 2.35 

Anaphalis margaritacea 5.88 0.59 

Comus altemifolia 5.88 0.59 

Cory/us comuta 5.88 0.59 

Miainthemum canadense 5.88 0.59 

Cirsium arvense 5.88 0.59 

Lactuca spp. 5.88 0.59 

Agrimonia spp. 5.88 0.59 

Aquilegia canadensis 5.88 0.59 

Asclepias syriaca 5.88 0.59 

Salix spp. 5.88 0.59 

Aralia hispida 5.88 0.59 

Potentilla palustris 5.88 0.59 



Species Frequency (%) Average Percent Coverage 

Fraxinus pensylvanica 5.88 0.59 

Apocynum androsaemifolium 5.88 0.59 

Taraxicum officinale 5.88 0.59 

Comptonia peregrina 5.88 0.59 

Viola spp. 5.88 0.59 

I/ex verticillata 5.88 0.59 

Equisetum spp. 5.88 0.59 

Viciacracca 5.88 0.59 

Verbascum thapsus 5.88 0.59 

Achillea millefolium 5.88 0.59 

------ -



Appendix G. Open bog cover type used by Black bears in northern Wisconsin, 1989-90. 

Species Frequency(%) Average Percent Coverage 

Herb strata 

Sphagnum spp. 100.00 81.25 

Cyperaceae 100.00 81.25 

Eriophorum spp. 75.00 7.50 

Vaccinium spp. (cranberry) 43.75 4.38 

Vaccinium vacillans 37.50 6.25 

Ledum groenlandicum 37.50 6.25 

Chamaedaphne calyculata 31.25 4.38 

Kalmia polifolia 31.25 3.13 

Potentilla palustris 31.25 3.13 

San-acenia purpurea 25.00 2.50 

Eupatorium maculatum 18.75 1.88 

Calla palustris 18.75 1.88 

Scirpus spp. 18.75 1.88 

Graminae 18.75 1.88 

Iris versicolor 12.50 1.25 

Andromeda glaucophylla 12.50 1.25 

Dryopteris cn"stata 12.50 1.00 



Appendix H. Upland conifer cover type used by black bears in northern Wisconsin, 1989-90. 

Species No.of No. of Density Relative Dominance Relative Frequency Relative Importance value 
trees points (Trees density dominance frequency 

/acre) (%) (%) (%) 

Tree strata (::?10.16 cm dbh) 

Plnusmslnosa 59 18 263.0 70.2 103.49 79.0 0.86 51.0 200.0 

Populus tl9mu/o/des 10 6 44.6 11.9 10.14 8.0 0.29 0.17 37.0 

P/ceaglauca 5 3 22.3 6.0 2.94 2.0 0.14 9.0 17.0 

Betula papyrffera 3 2 13.4 3.6 2.04 2.0 0.10 6.0 11.0 

Ables ba/samea 2 2 8.9 2.4 2.48 2.0 0.10 6.0 10.0 

P/nus strobus 2 8.9 2.4 3.91 3.0 0.05 3.0 8.0 

Populus g,andldentata 4.5 1.2 0.74 1.0 0.05 3.0 5.0 

Pronus serot/na 4.5 1.2 1.52 1.0 0.05 3.0 5.0 

Acer saccharom 4.5 1.2 4.17 3.0 0.05 3.0 7.0 

Total 84 21 100 374.4 100 1.67 100 300 

Continuum Index= 1043 



Appendix H. ( continued). 

Species Frequency(%) Average Percent Coverage 

Shrub strata 

Acer saccharum 33.33 3.33 

Comus rugosa 28.57 2.86 

Cory/us comuta 23.81 5.24 

Abies balsamea 23.81 4.29 

Lonicera canadensis 19.05 2.86 

A/nus rugosa 19.05 1.90 

!lex verticillata 14.29 2.38 

Fraxinus nigra 14.29 1.43 

Rubus occidentalis 14.29 5.24 

Viburnum acerifo/ium 9.52 0.95 

Salixspp. 9.52 0.95 

Vitis spp. 9.52 0.95 

Lonicera villosa 9.52 2.86 

Fraxinus americana 4.76 0.48 

Pinus sylvestris 4.76 0.48 

Populus tremuloides 4.76 0.48 

Piceaglauca 4.76 0.48 

Rubus idaeus 4.76 0.48 

Prunus virginiana 4.76 0.48 

Comus stolonifera 4.76 0.48 

Amelanchier spp. 4.76 0.48 

Prunus pensylvanica 4.76 0.48 

Prunus serotina 4.76 0.48 
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Appendix H. ( continued). 

Species Frequency(%) Average Percent Coverage 

Herb strata 

Cyperaceae 57.14 7.62 

Waldensteinia fragaroides 42.86 4.29 

Hieracium aurantiacum 38.10 3.81 

Graminae 38.10 3.81 

Pteridium aqui/inum 33.33 4.29 

Ranunculus acris 33.33 3.33 

Maianthemum canadense 28.57 2.86 

Chrysanthemum luecanthemum 28.57 3.81 

Solidago spp. 23.81 4.76 

Acer saccharum 23.81 2.38 

Streptopus amplexifolius 19.05 1.90 

Acerrubrum 19.05 1.90 

Abies balsamea 19.05 1.90 

Trientalis borealis 14.29 1.43 

Osmunda claytoniana 14.29 1.43 

Onoclea sensibilis 14.29 1.43 

Taraxicum officinale 14.29 1.43 

Agrimonia spp. 9.52 0.95 

Vitis spp. 9.52 0.95 

Equisetum spp. 9.52 0.95 

Rubus occidentalis 9.52 0.95 

Camus rugosa 9.52 0.95 

Dien,i//a lonicera 9.52 0.95 

Viburnum acerifolium 9.52 0.95 

Apocynum androsaemifolium 9.52 1.90 

Aster macrophyllus 9.52 2.86 

Fraxinus nigra 9.52 0.95 

Lycopodium spp. 4.76 0.48 

Sphagnum spp. 4.76 0.48 

Galium triflorum 4.76 0.48 

0 



Species Frequency (%) Average Percent Coverage 

Aralia racemosa 4.76 0.48 

Thalictrum polygamum 4.76 0.48 

Impatiens capensis 4.76 0.48 

Cory/us comuta 4.76 0.48 

Betula papyrifera 4.76 0.48 

Pnmus virginiana 4.76 0.48 

Clintonia borealis 4.76 0.48 

Pnmella vulgaris 4.76 0.48 

Ribesspp. 4.76 0.48 

Lactuca spp. 4.76 0.48 

Cirsium spp. 4.76 0.48 

Erythronium americanum 4.76 0.48 

Smilacina racemosa 4.76 0.48 

Aquilegia canadensis 4.76 0.48 

Rubus idaeus 4.76 0.48 
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