






































































































































































A deer movement study in the Adirondacks (Tierson et al. 1985) revealed that both male 

and female deer maintained striking fidelity to home ranges, in terms of range size, configuration 

and location from year to year. There was less fidelity to winter ranges, but the same winter yard 

was used each year, with deer moving through suitable winter range enroute to their home 

ranges. There was no evidence of territorialism between social groups, but there appeared to be 

a discrete home range for each group. Verme (1973) documented a strong homing instinct in 

Michigan deer to return to the same yard each winter, even when physically moved to an unfamiliar 

location. 

A combination of recent small burns and adjacent maturing forest make a very productive 

habitat complex for deer (Benedict 1989), because they tend to feed near the edges of the forest 

openings and have cover readily available. However, deer do not utilize forage more than 75 

yards from cover, so they are not well-adapted to occupying areas of recent large burns. Graham 

et al. (1963) found a similar browsing pattern in Michigan after logging. On sites where less than 

40 acres were cut, browsing was even over the area. But, where the size of the cut was greater 

than 40 acres, browsing was heavier along edges than in the center, probably due to distance 

from cover. 

Habitat characteristics seem to affect the distance deer roam in Michigan based on the 

availability of the habitat to satisfy year-round food and cover requirements (Verme 1973). Deer 

were observed to have a shorter cruising radius in areas where needed habitat types were better 

interspersed than in areas consisting of large expanses of single habitat types. In the 

Adirondacks, winter logging affected deer movements to and the location of their winter range 

(Tierson et al. 1985). Deer on winter range were observed using adjacent hardwood and 

hardwood-conifer stands that were being logged, and remained on those areas all winter. Several 

deer remained on their summer range during winter because of autumn-winter logging on or 

adjacent to their normal summer range. Shifts or changes in the location of summer home range 

from summer or autumn logging were not observed. 
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DENSITY I CARRYING CAPACITY 

L Artificially high numbers of deer in Itasca State Park have caused problems for pine 

regeneration, because the browsing has stunted and destroyed young pine seedlings. As part of 

a management program to maintain a combination of deer and pine regeneration, the carrying 

L 
capacity of the area must be determined and methods developed to keep deer densities within an 

acceptable range. Deer populations are expected to increase subsequent to treatment of an area 

to stimulate pine regeneration due to increased food supply and appropriate habitat (Moritz 

1976). Therefore, the author asserts that a pine restoration plan should include increased 

hunting to minimize browsing early on that would harm pine regeneration. Deer density was 

found to increase on an area that had been burned in a wildfire by comparison to a similar, but 

unburned, tract of forest (Vogl and Beck 1970). This finding suggested, therefore, that a burned, 

mixed forest of resprouting oaks, shrubs and prairie plants such as that found on the post-fire tract 

provided more preferrable habitat for deer than the unburned forest. 

According to simulation models (Cooperrider and Behrend 1983), in a mixed-hardwood 

forest supportable deer densities were higher in areas where current logging was taking place, 

due to the browse production in the cutover areas and the increase in available winter forage in 

the form of slash. It was determined that a density of 3 deer per square mile was sufficient to 

prevent adequate regeneration after 20 years on a cutover area with a residual basal area of 60 

square feet per acre. Adequate regeneration was anticipated only if deer populations were kept 

below 0.5 deer per square mile for 10-20 years. Heavier cutting was expected to decrease the 

time for stems to grow out of reach of deer, thus decreasing the period of time that deer densities 

would have to be kept so low. Furthermore, the quality and duration of availability of herbaceous 

forage on late-spring and summer range were found to be crucial in determining the density of 

deer that could be supported by an area. 

Graham et al. (1963) offered the following method for estimating deer density in Michigan 

aspen stands. If there is no obvious browsing, there are less than 15 deer per square mile. If 

there is light, but no serious damage, there are 15-20 deer per square mile. If browsing damage is 
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light, except in local spots, there are 20-25 deer per square mile. If browsing damage is 

conspicuous, there are 25-35 deer per square mile. If browsing is generally heavy to destructive, 

there are 35-50 deer per square mile. If all palatable woody stems are browsed, there are at least 

50 deer per square mile. If browsing is destructive to all palatable species, there are more than 50 

deer per square mile. 

Deer carrying capacities have been reported for various regions and various habitat types 

throughout the north central and northeastern United States. For example, Tilghman (1989) 

determined from an enclosure study in northwestern Pennsylvania that the overall carrying 

capacity of the hardwood forests of the region was 15 deer per 259 hectares. In the Adirondacks, 

high deer densities (approximately 27 per square mile) were blamed for the lack of hemlock 

regeneration. After hunting reduced the deer numbers to an average of 12 per square mile, 

changes were noted in vegetative growth and reproduction suggesting that the deer populations 

were approaching supportable numbers. 

In northern Wisconsin, major differences in deer abundance appear to be based on forest 

composition, with high numbers of deer located in forests that were predominantly aspen, oak 

and jack pine of fire origin (Mccaffery 1986). Maximum carrying capacity appeared to vary from 15 

deer per square mile in poorer habitat areas to 45 deer per square mile in the best areas. 

Availability of conifer cover did not correlate well with the differences in carrying capacity, but the 

amount of aspen, oak and non-stocked forests did. As northern hardwoods and balsam fir 

increased, non-stocked land closed in, and aspen acreage was lost to natural succession and 

forced conversion to pine, carrying capacity was expected to decline. According to Mccaffery 

(1986), a model to predict carrying capacity shows that unbroken pole-sized northern hardwoods 

have a carrying capacity of about 6 deer per square mile, hardwood timber with 10% grassy 

openings might have a carrying capacity of 20 deer per square mile and, even without grassy 

openings, the carrying capacity might be 40 deer per square mile if 80% of the habitat is aspen, 

oak, jack pine and clearcut stands less than 1 O years old. 
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Alverson et al. (1988) found that in the hemlock-hardwood forests of northern Wisconsin, 

presettlement forest conditions, including severe winters and wide expanses of virgin timber 

lacking undergrowth, produced marginal habitat for white-tailed deer. Therefore, deer 

populations were probably maintained at 2-4 deer per square kilometer of range (deer/sq km x 2.6 

=deer/sq mi). In recent years, deer numbers have been much higher, between 5-12 deer per 

square kilometer. But, the authors claim that the forests of northern Wisconsin have been unable 

to support deer densities of 8 per square kilometer or higher while still maintaining healthy 

reproduction of deer sensitive plant species. They recommend maintaining deer numbers at 

presettlement densities. Anderson and Loucks (1979) also note high deer densities in the 

forests of northern Wisconsin, and cite them as the cause of the failure of hemlock reproduction. 

However, they estimate much higher densities than Alverson et al. (1988), ranging from 37-110 

per square kilometer. 

Anfang (1972a) reported that census counts from 1935-1945 revealed that there were 

about 75 deer per section in Itasca State Park, but th.at the area could only support about 16 deer 

per section successfully. Feeney (1935) estimated the deer carrying capacity of Itasca State Park 

to be one deer per 40-50 acres. Kohn and Mooty (1971) estimated average deer densities in 

north central Minnesota to range between 16-22 deer per square mile, based on pellet studies, 

but did not indicate whether or not these numbers were supportable. In the Superior National 

Forest, drive censuses in 1939 indicated that deer averaged 12.2 per square mile (Fredine 1940). 

Deer numbers had been declining since 1937, with an average loss of 11 deer per square mile of 

wintering range due to malnutrition. This finding suggested that the average of 12.2 deer per 

square mile exceeded the carrying capacity of the area. 

CONTROL MEASURES 

Because deer browsing has such a negative impact on pine reproduction, certain 

measures are necessary to control deer numbers during the vulnerable years of early growth. 

Pine trees from about 0.15 to 2.1 meters (6 inches to 7 feet) are susceptible to deer browsing in 
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winter (Ross et al. 1970) and should be protected from browsing. Wilson (1946) recommended 

that young pines in Itasca State Park be protected from deer browsing for a minimum of 20 years in 

order to improve the likelihood of survival to maturity. 

Tierson et al. (1966) found that deer were a limiting factor in the height growth of 

hardwood species and woody shrubs in the Adirondack Mountains due to browse pressure. The 

authors found that all-aged selection methods, in which the reproduction process occurs 

continuously throughout the rotation of the stand, is likely to have little success in areas where 

deer are abundant. They recommend using even-aged methods in such areas to reduce and 

make manageable the period during which deer control measures will be necessary. 

The method of controlling deer damage may take the form of reducing deer numbers, 

excluding deer from vulnerable areas, or discouraging browsing by placing a physical or chemical 

barrier between individual trees or tree parts and the deer. 

REDUCING DEER NUMBERS 

Methods of controlling deer numbers include predation, sport hunting and population 

reduction by wildlife managers. Predation by wolves, coyotes, etc. is expected to at best exert a 

dampening effect on a deer population, but is not expected to have much influence on reducing 

population size (Kroll et al. 1986). Hunting has received mixed reviews in terms of its 

effectiveness in controlling deer numbers. 

Kroll et al. (1986) claim that public hunting rarely achieves population reduction goals 

because harvest rates rarely approach recruitment rates, which are usually about 30-40%. Hunter 

access is often a major physical constraint to harvest. Because hunters tend to remain close to 

roads and trails, hunting pressure is unevenly distributed over large areas, producing patchy, 

often locally dense, deer populations. Heavy hunting pressure during the early part of an 

antlerless season may cause shifts in activity patterns and home ranges. Therefore, a system 

involving rotation of hunting areas and times may be necessary in order to meet harvest quotas. 

De Yoe et al. (1985) also claim that regulating deer numbers by hunting is not very effective. They 
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point out that to stabilize an area's deer population, 33% of the herd must be killed. To 

accomplish this, does and fawns must be killed, which is highly controversial. 

Public hunting, by permit only, was used successfully under controlled conditions in the 

Adirondack Mountains to reduce deer numbers, but it took two years to accomplish the reduction 

goals (Behrend et al. 1970). When deer numbers were large and the animals were unwary, it took 

about 59 hours to bag one deer. As deer density decreased, approximately 100 hours were 

required. Some immigration occurred from surrounding areas subsequent to the reduction in 

deer numbers, but there was not an immediate influx of deer to replenish the herd. Since the net 

effect of immigration could not completely replenish greatly reduced deer herds in one year, the 

authors concluded that deer number could be reduced substantially by heavy hunting and 

maintained at reduced levels by lighter hunting. Deer harvests of the magnitude necessary for 

control require effective hunting pressure, which is possible only where large numbers of hunters 

are provided adequate access. Some type of trail or road system would have to be maintained in 

order to provide access in areas where logging is not practiced. 

Because deer were found to maintain high fidelity to their summer range in the 

Adirondacks, Tierson et al. (1985) recommended that control of deer damage be aimed at the 

population doing the damage. To do so, deer hunting permits should be allocated based on area 

hunted rather than deer range availability. Graham et al. (1963) recommend that, to secure larger 

kills, hunting parties be directed to problem areas by publications, advertising and personal 

contacts, good camp locations be made available near deer concentrations, shooting stands be 

established, drives organized and roads maintained into areas where hunting should be 

encouraged. 

EXCLUDING DEEB FROM VULNERABLE AREAS 

Electric fencing has been used successfully to exclude deer from fields containing 

various crops, fruit trees and young coniferous trees. However, construction and maintenance 

costs can be high, especially in rough terrain (DeYoe et al. 1985). Deer usually penetrate fencing 

by going under or through it, rather than jumping over. Palmer et al. (1985) observed that after 
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experiencing an initial shock from an electric fence, deer stayed approximately 1 meter away from 

the wires and didn't try to jump over it, despite the food available on the other side. A 2-3 meter 

open strip should be left outside the perimeter of an electric fence to ensure that deer will 

approach the fence walking rather than jumping. That way they will experience a shock and learn 

to avoid the area. Palmer et al. (1985) recommend the Penn State Vertical Deer Fence, which is 

described in their paper. 

The International Paper Company in Coudersport, PA, has also had success in protecting 

hardwood clearcuts from overbrowsing by deer by installing an electric fence (Kochel and 

Brenneman unk.). They used a 5 strand vertical fence, 58 inches high, with the bottom strand of 

wire 1 O inches off the ground and 12 inch spacing between each additional wire. The fence was 

not deer proof, but did curtail deer penetration enough so that the clearcuts were regenerating 

successfully. The most effective fence was found to be one that is located outside the cut area, 

has few holes or low areas and is kept running at about 4000 volts, with energizer pulses at or 

above 40 per minute. Electric fencing was recommended over chemical repellents, individual 

seedling protection and other techniques to reduce browsing, because these methods had 

either been ineffective or too costly to implement. 

Deer do not walk through felled tops and other logging debris, so seedlings might be 

protected by such debris (Graham et al. 1963). Deer may be prevented from entering a vulnerable 

area by surrounding the area with an unbroken windrow of slash and logging debris, wide enough 

to discourage jumping. Deer are hesitant to wander more than 150-200 feet from protective 

cover, so browse damage may be reduced in the interior of a clearcut, if the area cut is large 

enough (greater than 100 acres) (DeYoe et al. 1985). 

Deer learn to associate the sound of a power saw or a tractor with food and are attracted by 

the noises of cutting operations (Graham et al. 1963). These sounds can be used to coax deer 

out of aspen sucker stands where they are overbrowsing. This is a conditioned response and 

develops most quickly under conditions where food is scarce. 
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PHYSICAL OR CHEMICAL BARRIERS 

Physical barriers are available in a wide range of materials and labor costs and can be used 

L' ' to protect individual trees or portions of trees. They differ from fencing in that they do not exclude 

r, wildlife from important feeding habitat. DeYoe et al. (1985) offer considerable information after 

• having evaluated the effectiveness of a number of physical barriers. For example, they found that 

Vexar tubes prevent browse damage effectively, have no adverse effect on seedling survival, can 

enhance terminal growth and they are effective for multipest control (deer, mountain beaver, mice 

and elk). Vexar leader tubes are also effective in preventing browse damage to terminals, have no 

adverse effect on seedlings survival and can enhance height growth. But, restriction and 

bending of the terminals can be a problem, especially on small seedlings unable to remain fully 

erect under the weight of the tube. Flexible netting has proven effective in preventing browse 

damage and has no adverse effect on seedling survival. However, if applied improperly, the 

incidence of bent terminal leaders increases. Paper budcaps, stapled around the terminal leader 

and bud, form a protective cylinder, but normally require annual adjustment or replacement. 

Reemay sleeves are very effective in preventing browse damage and, if used properly, have no 

adverse effect on seedling survival. However, on hot, dry sites, particularly those with south-

southwest aspects, Reemay sleeves may have an adverse affect on seedling survival. This is due 

to the inability of seedlings, whose branches are tightly bunched up and experiencing poor air 

circulation, to dissipate heat fast enough to prevent tissue damage. Similar problems have also 

been observed with netting and, to a lesser degree, Vexar tubes on hot, dry sites. Injury can be 

minimized by using Reemay sleeves that are larger in diameter and lighter weight in material. 

Devoe et al. (1985) also examined the effectiveness of chemical repellents. They found 

that repellents had mixed success. The most effective was putrified egg solids, which is available 

in three formulations called Big Game Repellent, Deer-Away in liquid form and Deer-Away in dry 
f 
i 

illll form. They caution, however, that chemical repellents should not be applied to young or 

physiologically stressed seedlings. 
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