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Executive Summary            

 

 

There has been increasing concern in the scientific and conservation communities regarding the 

effects of high densities of deer on natural communities.  Multiple studies document impacts 

ranging from severe reductions in tree regeneration to loss of diversity of native forest herbs.  

Scientists at The Nature Conservancy of New Jersey have made observations of severe impacts 

at preserves in Northern New Jersey (e.g. limited native vegetation below 5 feet).  These studies 

and observations led the Skylands Program Science staff to produce this document to serve as a 

review of the scientific literature on deer ecology and management options. 

 

The history of the deer population in New Jersey is tied to past and current human alterations of 

the landscape.  In pre-colonial times, scientists speculate that the population density (8 – 10 deer 

per square mile) was well below modern levels because optimal habitat (e.g. forest edges, 

cleared fields) was uncommon.  The deer population plummeted by the end of the nineteenth 

century due to unregulated hunting performed by a rapidly growing human population.  Strict 

hunting prohibitions, followed by rapid suburban growth and creation of optimal deer habitat in 

the last century (especially the last 30 years) have resulted in a historically large deer population.  

Division of Fish and Wildlife state-wide estimates from 1972, 1987, and 1998 report deer 

densities of 10, 20, and 38 per square mile, respectively.  

 

Ecological impacts in areas supporting high deer densities involve the degradation of forest 

health.  Documented impacts across the eastern United States include local extirpation of native 

species, minimal tree regeneration, loss of forest structure through browsing of shrubs, 

reductions in survival and reproduction of forest herbs.  Changes in forest structure subsequently 

have deleterious effects on avian community composition.  In the Skylands Program area, deer 

have severe or moderate impacts on 55% of our ecoregional targets.  Severe impacts are defined 

as leading to the destruction of the target (19% of all targets), moderate impacts seriously 

degrade targets (36% of all targets), and mild impacts are defined as having minimal or no 

impact to target (45% of all targets).  The determination of deer densities that do not threaten 

native biodiversity may vary from site to site based on habitat and historical damage caused by 

deer.  For example, sites receiving severe browse damage will have few tree seedlings and a very 

small amount of deer could consume any new seedlings that appear.  A site that has received less 

severe browse will have more tree seedlings that may support a higher deer density without total 

elimination of tree reproduction.  It is more appropriate to base management decisions on desired 

conditions that are measurable (tree regeneration, diverse and abundant herb layer, etc.) than on 

absolute deer density goals that are often difficult to quantify.  

 

This document reviews various tools available to manage deer.  While several options are not 

currently effective to protect biodiversity at any scale (e.g. trap and translocation, reproductive 

controls, trap and euthanasia), there are potential options for small-scale (e.g. repellents, fencing) 

and large-scale (e.g. hunting) efforts to reduce impacts of deer.  The Nature Conservancy of New 

Jersey will select the most appropriate methodology on a preserve-by-preserve basis where deer 

browse has been identified as a threat to biodiversity in our conservation planning.   
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Introduction   

 

Over the past decade, there has been increasing concern in the scientific and conservation 

community regarding the effects of high densities of deer on natural communities.  Many studies 

have shown adverse impacts from deer browse on native biodiversity in hardwood forest 

communities across the eastern United States (Becker 1994, Rooney and Dress 1997, Stormayer 

and Warren 1997, Ruhren and Handel 2003, Rooney et al. 2004).  Impacts cited in these studies 

range from severe reductions in tree regeneration to reduction in abundance and diversity of 

native forest herbs.  Scientists at The Nature Conservancy have noted severe browse lines 

(characterized by minimal native vegetation less than 5 feet above ground) in multiple Skylands 

Program preserves.  In addition, a forest restoration project at Johnsonburg Swamp Preserve is 

failing due to deer browse (M. Van Clef, personal observation).  In the southern portion of the 

state, preserves display less severe impacts.  These observations have led Skylands Program 

Science staff to produce this document, which serves as a review of the scientific literature 

regarding deer impacts and management options.    

 

 

Deer Ecology and Population Trends         

 

Life History of White-tailed Deer 

 

Information in this section was obtained through NatureServe (2001), unless otherwise noted. 

 

White-tailed deer (Odocoileus virginianus) are found throughout North America, Central 

America, and northern South America.  Currently, the species is expanding its range northward 

in Canada.  Adult males range in size from 50-350 pounds (average is 125 pounds), while 

females range from 50-250 pounds (Burt 1976, Webster et al. 1985).  Habitat varies from forests 

to fields with adjacent cover, swamps, open brushy areas, and suburban landscapes.  Diet varies 

seasonally and consists of twigs, shrubs, herbs, grass, fruit, and fungi.  Grasses dominate the diet 

in spring, flowering herbs in early summer, leaves of woody plants in late summer, acorns and 

other fruit in fall, and evergreen woody shrubs and other woody twigs/buds in winter.  

Agricultural crops are also commonly consumed. 

 

Deer breed from late October to mid-December with a peak in November.  Young are born in 

May and June.  Females can begin breeding at 6 to 7 months of age, but usually breed at 18 

months.  Males become sexually mature at about 18 months.  Deer generally have a 10-year life 

span in the wild.   

 

Deer home ranges can be small.  Capture and marking studies in Hunterdon County, New Jersey 

(January 1970 to July 1976) indicate that home range size of deer in this area of New Jersey is 

generally one mile or less.  In this study, the largest percentage of deer (68%) were recovered 

within one mile of their original capture locations; 27% ranged from one to eight miles and 5% 

ranged from 10 to 19 miles (NJ Division of Fish and Wildlife 2002).    

 

Bucks and does exhibit different territorial behaviors and patterns of movement.  Bucks tend to 

be solitary for most of the year and are more mobile than does.  Does form herds, consisting of a 
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related family group, with a rigid matriarchal hierarchy (Matthews 1989, McNulty et al. 1997).  

The herd is dominated by a single eight- to ten-year old doe and one or two sub-dominant five- 

to seven-year old does.  Younger does and recent offspring (both male and female) make up the 

remainder of the herd.  The size of the deer population within a given area is primarily a function 

of the density of individual matriarchal herds occurring within that area and their annual 

reproductive output (McNulty et al. 1997, Miller and Ozoga 1997, White and Bartmann 1997).  

These matriarchal deer herds are strongly territorial and display a very strong tendency to remain 

within their established territories and aggressively defend them from other deer herds (Jones et 

al. 1997, McNulty et al. 1997).   
 

The movement of individuals into unoccupied territory is discussed in McNulty et al. (1997).  

Early hypotheses assume that deer expand into available, but unoccupied habitat as a gas diffuses 

through the air (i.e. deer eventually move throughout all available habitat).  This could be 

accomplished through territory expansions of neighboring herds or through establishment of new 

herds that break away from existing herds.  However, McNulty et al. (1997) suggest that this 

process is not immediate and that unoccupied areas can remain empty for up to two years 

because of the tendency of herds to remain in established territories.     
 

Population Trends 

 

The history of deer population dynamics in the eastern United States demonstrates how 

dramatically human activities have affected deer numbers.  In pre-colonial times, ecologists 

speculate that the deer population (8 to 11 deer per square mile) was probably well below 

modern levels because ideal habitat (e.g. forest edges, cleared fields) was relatively scarce and 

scattered in the landscape (McCabe and McCabe 1984).  Additionally, mortality from predators 

and Native American hunters was probably a significant factor in regulating the deer population 

(McCabe and McCabe 1984).  As the human population grew with the influx of European 

colonists, unregulated hunting resulted in plummeting deer numbers by the end of the nineteenth 

century.  In the early decades of the twentieth century, strict prohibition on deer hunting was 

followed by regulated hunting designed to increase the health and size of the herd.  These 

regulatory changes coincided with increasing habitat and forage due to extensive timber harvest 

and with the extirpation of all large non-human predators from the eastern United States.  These 

changes led to rapid population growth of the deer population (especially in the last three 

decades in New Jersey).  The modern suburbanized landscape with its edges and landscapes 

containing palatable forage provides excellent habitat for deer.  Due to safety concerns, deer are 

also often protected from hunting pressures in natural areas used for outdoor recreational 

activities such as hiking (Maryland Department of Natural Resources 1998, Drake et al. 2002). 

 

Today, high deer population density is typical throughout the eastern United States and 

researchers have recognized the problem for at least a decade (Alverson et al. 1988).  The deer 

population in New Jersey has increased dramatically over the past few decades (NJ Division of 

Fish, Game and Wildlife 1990, Richard Stockton College of New Jersey 1996, Drake et al. 

2002).  Although there are differences in methodologies to calculate deer population size over 

the years, deer populations/densities appear to be increasing over the past 30 years in New Jersey 

(NJ Division of Fish and Wildlife 1990, 1999) (see Figures 1 and 2).  In 1998, the statewide deer 

population estimate was between 175,000 and 200,000, which equates to an average density of 

38 per square mile (Drake et al. 2002).  According to NJ Division of Fish and Wildlife’s 1998 
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data, deer density across the state ranged from 13 to 76 per square mile with an extreme example 

of 201 deer per square mile observed in Delaware Township, Hunterdon County (Drake et al. 

2002).   

 

Deer have extremely high population growth potential.  McCullough (1984) reported an increase 

from 10 individuals to over 200 individuals in just six years on a 1,000 acre fenced reserve in 

Michigan.  In New Jersey, it is estimated that the deer population would increase from 

approximately 175,000 (1998 estimate) to over 500,000 individuals within a few years without 

mortality due to hunting (NJ Division of Fish, Game, and Wildlife 1999).  Because of this 

inherently high growth rate, the same report concludes that 40% of the population must be 

harvested annually to keep the population size from growing.  The total deer harvest in 1998 was 

60,014 or 34% of the total population estimate (NJ Division of Fish and Wildlife 2004a).  This is 

an increase over 1972 (15% of herd) and 1987 (26% of herd).   

 

 

Ecological Impacts of Overbrowsing by White-tailed Deer                       

 

There is a growing consensus among researchers and wildlife managers that white-tailed deer are 

having significant ecological impacts upon native ecosystems and threatened and endangered 

species in the eastern United States.  The seriousness of the problem was highlighted by The 

Wildlife Society Bulletin, which devoted a special issue to the topic of deer overabundance in 

1997.   

 

Forest Health 

 

A healthy, hardwood forest contains ―vertical structure‖ which includes a canopy layer (large 

trees such as oaks and maples), a sub-canopy layer (small trees such as dogwood and ironwood), 

a shrub layer, and an herb layer (Collins and Anderson 1994).  In addition, a healthy forest 

contains the next generation (seedlings and saplings) of each of these layers (Collins and 

Anderson 1994).  In many places, forests are being adversely impacted by excessive deer 

browsing.  A literature review of research from northwestern Pennsylvania, the Great Lakes 

states and other areas of the eastern United States suggests that deer have created alternate stable 

states (changes in species composition and abundance) in woody plant communities (Stromayer 

and Warren 1997).  In Wisconsin, Rooney et al. (2004) analyzed species composition in 62 forest 

stands originally sampled over 50 years ago.  They found that sites with higher deer densities lost 

more than 60% of their plant species, while sites with lower deer densities lost only 16%.  

Rooney and Dress (1997) re-sampled the vegetation in old-growth beech-hemlock and hemlock 

stands originally sampled in 1929.  They found significant net loss at both the species and family 

levels and concluded that overbrowsing by white-tailed deer was the major factor in this decline.  

In Morris County, New Jersey, Ruhren and Handel (2003) found that survival of planted forest 

herbs outside of deer exclosures (23% survived) was half that of individuals protected from deer 

browse by fencing (46% survived).  In addition, none of the plants outside of exclosures 

reproduced.  Several studies in the eastern United States have also found negative impacts on 

forest herbs due to deer herbivory (Miller et al. 1992, Anderson 1994, Augustine and Frelich 

1998).  In southern Indiana, Becker (1994) compared conditions in a 25,000-acre state park with 

adjacent state forest lands.  The deer population in the park was estimated to be five times that of 
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the state forest properties.  The park had significantly less abundant and diverse understory 

vegetation as well as lower abundance for one species of ground-nesting Neotropical migrant, 

the worm-eating warbler.  

 

White-tailed deer can have a drastic impact on the survivorship of breeding avifauna due to their 

―keystone species‖ role in forest dynamics.  As deer overbrowse the vegetation, they cause a 

shift in the overall forest community structure.  Removal of the shrub and herb layer directly 

affects the reproductive success of breeding birds by eliminating the vegetation layers that they 

require for nesting.  McShea and Rappole (2000) found that changes in the understory vegetation 

accounted for the majority of the variability observed in the diversity and abundance of bird 

communities in Virginia.  Similarly, deCalesta (1994) noted that both species richness and 

abundance of intermediate canopy nesting species (0.5-7.5 meters above ground) were 

significantly reduced on heavily browsed sites.  In some cases, several species were extirpated 

entirely from overbrowsed sites.  Reduction of understory vegetation also affects the survival 

potential of recently fledged young once they leave the nest and begin to forage on their own.  

Vega Rivera et al. (1998) observed that wood thrush fledglings prefer a shrubby understory 

because of the shelter and abundant foods it affords.  Areas denuded of the shrub and herb layers 

do not provide these essential resources, thus forcing fledglings to range farther making them 

increasingly susceptible to predation.   

 

Conservation Targets at Risk 

 

Maintaining or restoring healthy forests is a primary conservation goal for The Nature 

Conservancy’s matrix forest blocks and selected globally rare forest communities.  

Unfortunately, many of our forests, especially in northern New Jersey, are not healthy.  Evidence 

of excessive deer browse (e.g. visible browse lines, multiple browsed shrub sprouts, lack of tree 

seedlings and saplings, depauperate herb layers) has been widely observed at Nature 

Conservancy preserves in the Skylands region of the State (A. Stevens and M. Van Clef, 

personal observations).  A forest restoration project at Johnsonburg Swamp Preserve is failing 

because all saplings growing out of deer-protection cones are being browsed (M. Van Clef, 

personal observation).  It has become clear that maintaining or restoring forest health in 

Skylands forests is not possible without active deer management.   

 

In the Skylands Program area, 18 of 33 ecoregional targets (species and plant  communities) may 

be severely or moderately impacted by current deer densities (Table 1).  Severe impacts are 

defined as leading to the destruction of the target (18% of all targets), moderate impacts seriously 

degrade targets (36% of all targets), and mild impacts are defined as having minimal or no 

impact to target (45% of all targets). This was determined through an examination of target 

requirements, direct field observations by TNC staff, and habitat utilization patterns of deer.  

Targets at greatest risk include matrix forest blocks, limestone forest communities, Atlantic 

white cedar communities, Northern metalmark butterflies, Pennsylvania hawthorn, and small 

whorled pogonia.     

 

Indirect effects of deer overabundance are more difficult to ascertain and document.  Targets 

such as limestone fens, bog turtles, and Hammond’s yellow spring beauty are considered to be 

under low direct threat (mild or low impact by current deer densities) (Table 1).  However, fens 
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and the habitats required by these species are found in a matrix of forest habitat.  Forest systems 

that are unhealthy may be causing indirect impacts on these embedded targets through changes in 

nutrient cycling, invasive species introductions, etc. that could fundamentally alter the health of 

non-forest habitats.  Given these uncertainties, it is prudent to manage for healthy forest habitat 

surrounding all of our targets. 

 

 

Deer Management Goals and Options 

 

Deer Management Goals 

 

The population size of a species is often limited by resource availability.  This concept is known 

as "carrying capacity" and represents the total potential population size in a given area.  

Currently, the carrying capacity of deer in New Jersey is much higher than actual population 

size.  In 1998, the population was estimated at 180,000 while carrying capacity was estimated at 

500,000 (NJ Division of Fish, Game and Wildlife 1999).  This is because current land use 

patterns have created optimal deer habitat (fragmented forests with large amounts of edge 

habitat, access to agricultural crops and suburban landscaping material).  Forest fragmentation 

contributes to other threats to biodiversity (e.g. invasive species) and necessitates active 

stewardship of our remaining natural areas to maintain biodiversity. 

 

deCalesta and Stout (1997) looked at the relationship between carrying capacity and deer density 

to help clarify the effects of deer populations on the environment and to guide discussions about 

management goals.  deCalesta and Stout’s review of the literature suggests that a deer density of 

less than 20% of a site’s carrying capacity is consistent with management for biodiversity.  Thus, 

―when landowners and managers choose to achieve and maintain deer populations at [a level 

consistent with sustaining biodiversity], they need to make a long-term commitment to annual 

herd reduction." (deCalesta and Stout 1997). 

 

It should be noted that population density goals must be weighed against the degree of site 

degradation.  Land managers assume that 10 to 20 deer per square mile are optimal densities for 

the reestablishment and maintenance of native biodiversity.  However, a site with a history of 

severe deer browse (e.g. few existing shrubs, tree seedlings, herbs) may require much lower deer 

densities to begin the recovery process.  Once recovery is underway (or at less impacted sites) a 

higher deer density can co-occur with many elements of biodiversity.  In general, it is more 

desirable to set objectives based on desired outcomes (tree regeneration, diverse and abundant 

herb layer, etc.) rather than absolute deer density goals.  Deer density is also difficult to quantify. 

 

Non-lethal Options 

 

The full range of deer management options is reviewed and analyzed by Drake et al. (2002).  The 

discussion from this publication is summarized below.  Non-lethal options for managing deer 

include repellents, fencing, harassment, habitat modification, trap and translocation, and 

reproductive controls.   
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Repellents – Deer repellents include Thiram, capsaicin, garlic, sulfur compounds, 

ammonium soaps, and bloodmeal.  Taste and odor based repellents are effective in 

controlling deer damage in small areas (e.g. protecting ornamentals or a small population 

of native plants) when there are low deer numbers.  The Delaware Bayshores Program is 

successfully using this method to protect the food plant of a rare butterfly (D. Schweitzer, 

personal communication).  However, effectiveness can be highly variable, labor-

intensive, and expensive at larger scales.  Costs of repellents can be low, but repeated 

applications are required. 

 

Fencing – Fencing options can vary widely from permanent barrier fences to electric 

fencing.  Baited electric fencing can be used as a deterrent even if it is shorter than the 8-

10 foot height required to physically keep deer out of an area.  Electric fencing costs for a 

3-acre restoration at Muckshaw Ponds Preserve was $1,500 or $0.86 per linear foot 

(effectiveness will be evaluated in Spring 2005).  Permanent fencing (non-electric) costs 

range from $4 to $7.50 per linear foot.  Fencing can be effective for protecting a small 

stand of rare plants or other localized features from deer damage, which has been done at 

the Eldora and Lizard Tail Swamp Preserves in Southern New Jersey.  However, fencing 

is not practical for large tracts because fencing materials and installation costs can be 

expensive and require time-intensive maintenance.  Furthermore, fencing could disrupt 

movement of desirable wildlife species.    

 

Harassment – Harassment options include devices that make loud noises (propane 

cannons), dogs, or headlight reflectors and whistles to scare deer away from roadways.  

Harassment techniques usually provide temporary control of deer in well-defined areas.  

Although costs for this option are usually very low, it has been found that deer quickly 

habituate to audio or visual deterrents.       

 

Habitat Modification – This technique involves the reduction of edge habitat that deer 

prefer through the planting of non-palatable species or creating foraging areas to draw 

deer away from areas that one wishes to protect.  This option is considered to be highly 

unpredictable and cost prohibitive at ecologically meaningful scales. 

 

Trap and Translocation – This method involves trapping individuals (various methods) 

and moving them to receiving areas.  This may be an option where lethal techniques are 

not available.  However, as much as 50% of individuals may die in the first year after 

translocation because of stress-related condition called capture myopathy.  In addition, 

there are unlikely to be receiving areas that have low numbers of deer that would accept 

new individuals.  This technique is also expensive ($400 to $3000 per individual). 

 

Reproductive Controls – There is current research on three methods of controlling deer 

reproduction (contragestation, contraception, and sterilization).  Contragestation is the 

administration of pregnancy terminating drugs.  Contraception involves the 

administration of immunocontraceptive drugs prior to mating.  Although both of these 

methods have demonstrated success in controlling reproduction of individually treated 

deer, neither has consistently proven to exert population-level controls in non-captive 

situations.  In addition, these methods would require individuals to be re-treated annually.  
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Currently, delivery must occur through capture or darting because there are no approved 

oral delivery systems that could be used in bait piles or salt licks.  In addition to concerns 

over effectiveness, costs for treatment are high ($430 - $1000 per individual).  The third 

method, surgical sterilization, involves the capture and treatment of individuals.  This 

method has the disadvantages of being labor intensive and costly and is not proven to be 

effective for population control over large areas.   

 

Lethal Options 

 

The social structure and territoriality of deer herds make it possible to use hunting programs to 

manage deer populations within a given locality (Jones et al. 1997, McNulty et al. 1997).  For a 

hunting program to be effective in controlling the deer population within a given area, a 

preponderance of does rather than bucks must be taken because of the strong territorial 

disposition of matriarchal deer herds and the wide-ranging nature of bucks (McNulty et al. 

1997).  A reduction of females within a given locality will result in the creation of a spatial void 

of deer within that locality because does have a very strong tendency to remain within their 

established territories and do not emigrate to other areas, even if they are vacant (Jones et al. 

1997, McNulty et al. 1997).  The persistence of a hunting-induced spatial void is a function of 

local deer population densities and habitat quality, but it can remain in effect for up to two years 

(McNulty et al. 1997).   

 

An additional aspect of deer overabundance is the currently skewed sex-ratio of the deer 

population in New Jersey (3 does: 1 buck) because of past management practices and preferences 

by hunters for antlered bucks (C. Bitler, personal communication).  Maintaining more evenly 

balanced sex ratios has the advantage of limiting fawn production.  Therefore, an emphasis on 

herd reconstruction will decrease the need for herd reduction.  In addition, maintaining a 

balanced sex ratio allows deer to establish their natural social order based on dominance because 

more bucks reach a greater age/size.  This reduces overall conflict between bucks, suppresses the 

breeding desire in younger males and ensures the genetic health of the population by allowing 

only the most fit bucks to breed (Quality Deer Management Association 2004).  

 

Specific lethal deer management options include regulated hunting, permit-to-shoot, community-

based deer management programs, controlled hunting, and trap and euthanasia (Drake et al. 

2002).  
 

 

Regulated Hunting – This is typically referred to as recreational hunting that follows pre-

existing state regulations regarding seasons and bag limits.  This method is considered to 

be the most cost-effective management tool.  On a state-wide basis, the primary 

disadvantage is lack of hunting access to particular areas due to landowner preferences or 

safety concerns in densely populated areas.   

 

In some cases, safety concerns can be mitigated through bow hunting, which can be 

highly effective in reducing deer population levels within a given locality (The Wildlife 

Society 1999).  The effectiveness of bow hunting is demonstrated by the fact that 

bowhunters harvested 35% of all deer taken in New Jersey in 2001 (NJ Division of Fish 

and Wildlife 2002).  Because bow hunters shoot only at close range (< 20 yards, L. 
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Wolgast, personal communication), bow hunting is considered to be safer than gun 

hunting and is widely used as a deer management tool in areas where gun hunting is not 

practical (The Wildlife Society 1999).   

 

Controlled Hunting – This method involves conventional deer hunting methods with 

more stringent controls and restrictions on hunter activities.  Participants are chosen by 

various methods ranging from random lotteries to rigorous hunter-selection processes 

based on proficiency, experience, and disposition.  This method usually involves 

controlling hunter densities, safety classes, and information sessions that outline priorities 

and objectives at particular sites (e.g. requirements to focus removal on anterless deer).  

In many cases, these programs remove large numbers of deer in a very short duration (see 

examples in next section), which can be beneficial at sites with multiple passive uses.  

This method has the same hunting access disadvantages of regulated hunting.  Controlled 

hunting can be more effective than regulated hunting because hunters are focused on the 

goals of the land owner (e.g. preferentially removing anterless deer to achieve more rapid 

population control).   

 

Permit-to-shoot – This is typically referred to as a depredation permit.  This type of 

hunting may occur at any time of the year and is usually associated with very small areas 

(agricultural fields under severe deer pressure).  Although this practice is common, there 

is little evidence that this has been effective in reducing crop damage.  This may be due 

to restrictions of the program (i.e. firearms can only be discharged in the agricultural field 

and hunting in adjacent woodlands is prohibited). 

 

Community-Based Deer Management Programs – This is a NJ Division of Fish and 

Wildlife Program whereby the Division and discrete entities (municipal, county, state, 

and federal agencies; airports, agricultural areas, etc.) develop a unique program to 

manage significant deer damage.  This program allows the use of methods not allowed 

under normal circumstances such as sharpshooting with noise-suppressed firearms, 

hunting at night with the aid of lights (spotlighting), hunting from a vehicle, hunting 

across roads closed by law enforcement authorities, live capture-euthanasia and live 

capture-relocation.  This program can be effective in suburban areas.  Deer harvested 

using this program are processed and donated to local food banks.  The largest 

disadvantage to this method is cost ($91 to $310 per deer).  Additionally, this method is 

highly visible by the public and may be protested by special interest groups.  Continued 

expenditures are required to maintain low deer numbers.  Examples of community-based 

deer management programs implemented in New Jersey are outlined in the following 

section.     

 

Trap and Euthanasia – This method involves techniques approved by the American 

Veterinary Medical Association.  Deer are captured using a variety of techniques.  Death 

is induced using barbiturate injections, inhalant anesthetics, potassium chloride in 

conjunction with general anesthesia or the use of a penetrating captive bolt gun or 

gunshot.  This method is generally employed when hunting is not acceptable due to 

public safety concerns.  This method is relatively expensive ($300 per deer) due to 

material and personnel requirements. 
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Deer Management Programs          

 

The New Jersey Division of Fish and Wildlife is the primary deer management agency in New 

Jersey.  The Division divides the state into 67 Deer Management Zones (DMZ’s) that can 

potentially have separate management goals (NJ Division of Fish and Wildlife 2004b).  This 

includes 16 zones designated under the Division’s Special Management Area Program.  This is a 

cooperative program involving controlled deer hunting, using expanded seasons or more liberal 

deer harvesting rules, at specific sites (e.g. state and county parks, federal refuges, military bases, 

airports, or large tracts of private land).  In addition, the Division’s Community-Based Deer 

Management Program, which employs similar methodology as the Special Management Area 

Program, has been utilized by various entities throughout the state (e.g. local governments).  

Examples of specific federal, municipal, non-profit, and other private landowner programs are 

outlined below. 

 

NJ Division of Fish and Wildlife 

 

In New Jersey and nearby states such as Pennsylvania and Maryland, wildlife managers are 

making the transition from hunting policies aimed at increasing the size of the deer population to 

more complex and flexible policies that enable managers to regulate deer population growth 

(Drake et al. 2002).  Recent deer management plans formulated by the NJ Division of Fish and 

Wildlife recognize the negative impacts of deer at their current densities on economic activity 

and public safety in New Jersey (NJ Division of Fish and Wildlife 2000a, Drake et al. 2002).    

 

The New Jersey Division of Fish and Wildlife has enacted incentives for hunters to take more 

antlerless deer (e.g., 'Earn-A-Buck Program') to reduce population densities statewide.  The ratio 

of male: female deer harvested has reversed from 2.5:1 in 1972 to 1:2.0 or greater from 1999-

2002 (NJ Division of Fish and Wildlife 2004a), although it is unclear if the state-wide population 

has dropped since its last official estimate in 1998.  The Division has also implemented Special 

Management Area Programs and Community-Based Deer Management Programs to address 

areas with significant deer overabundance and hunting access issues.  Population reduction 

programs are primarily motivated by damage to agricultural crops, but damage to residential 

landscapes, deer-vehicle collisions, and concerns regarding Lyme disease are also important 

factors (NJ Division of Fish, Game, and Wildlife 1999).  In 2003, the Division initiated efforts to 

consider the impacts of deer on biodiversity, which may lead to the consideration of this 

important factor in future decisions regarding management goals.  The Division contends that 

denial of hunting access on private land is a critical issue that severely reduces their ability to 

control overall population size (results from survey of hunters – New Jersey Hunter Retention 

and Deer Hunter Satisfaction Survey – NJ Division of Fish, Game, and Wildlife 1999).  This 

argument is often referred to as the ―refuge effect‖ whereby deer temporarily move out of areas 

being hunted to areas without hunting pressure.  Although this phenomenon has not been 

documented in the scientific literature, it is possible that deer move to areas within their 

territories where hunting does not occur.   

 

Federal, Municipal, and Private Programs in Northern New Jersey 
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In Northern New Jersey, where deer overabundance is an issue, there is a growing list of land 

managers initiating deer management programs.  Rationale for instituting hunting programs 

range from destruction of forest understory and landscaping to vehicle collisions.  Hunting 

programs have been initiated by federal entities - Great Swamp National Wildlife Refuge; local 

governments - Union County Parks Department, Morris County Park Commission, Princeton 

Township (Mercer County), Borough of Mountain Lakes (Morris County), Hillsborough 

Township (Somerset County), Harding Township (Morris County), Bernards Township 

(Somerset County), Town of Millburn (Essex County); private landowners, former King of 

Morocco Property (private – Somerset County), Merrill Creek (Warren County); and 

conservation groups - New Jersey Conservation Foundation, NJ Natural Lands Trust, Natural 

Lands Trust.  In addition, Duke Farms (non-profit) and Hanover Township have severe deer 

overabundance and are currently exploring options for deer management. 

 

Many of these programs were only recently implemented, but population numbers and deer 

damage has been reduced in many cases.  Two early cases that were implemented in the mid-

1990’s are detailed below. 

 

Great Swamp National Wildlife Refuge - The Great Swamp National Wildlife Refuge (GSNWR) 

in Morris County, New Jersey has conducted an annual four day hunting program over the past 

five years that has reduced the deer population within the 7500-acre Refuge (C. Bitler, personal 

communication).  On average, their hunting program has resulted in the harvesting of three does 

for every buck.  During the first years of the program, approximately 200 does were harvested 

over the four day hunt.  In 2001, 101 does were taken.  While an estimate of the total deer 

population density within GSNWR has not been made, the woody plant community has 

responded well to the reduction in deer density; e.g., oak seedlings and shrub sprouts are re-

appearing in areas where they have not been observed for the past several years.  It is hoped that 

native spring herbs may reappear if some roots or seed bank material survived years of excessive 

browsing.  Future efforts will focus on maintaining the population at a level that permits 

regeneration of the native plant community. 

 

Union County Park System - In 1995, the Union County Park System enacted a hunting program 

for its 2,000-acre Watchung Reservation utilizing the Divisions’ Community-based Deer 

Management Program.  The rationale for the hunt involved ecological goals as well as 

diminishing impacts on residential landscaping and deer-vehicle collisions.  The goal was to 

reduce the population density to approximately 20 deer per square mile by closing the preserve 

for a two day hunting period on an annual basis.  Local hunters are recruited for the program and 

they are assigned to specific tree stands.  Population reduction goals were met by the winter of 

1998-1999 by targeting does.   

 

Deer Management Programs in The Nature Conservancy Chapters of the Mid-Atlantic 

 

In 1996, The Nature Conservancy’s Board of Governors adopted a policy regarding ―hunting, 

fishing, collection, or other actions involving removal or killing of plants or animals on lands 

owned by the Conservancy‖. The resolution stated that such practices are permitted when: ―1) 

these actions are necessary to protect the ecological integrity of native ecosystems or sensitive 
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native species; or 2) the removal is important to the human community interacting with these 

lands, the continuation of use by the community is consistent with the Conservancy’s ability to 

fulfill its mission, and removal is conducted in a manner that does not adversely affect the long-

term health of the species and ecosystems the Conservancy is seeking to protect, or 3) the actions 

are required by law.‖ (see Appendix A and B) 

 

Deer hunting is permitted on preserves owned by The Nature Conservancy in the neighboring 

states of Pennsylvania, Delaware, New York, Maryland, and Connecticut.  The Delaware 

Chapter manages hunting (deer or waterfowl) leases on 5 of their 7 preserves, largely for the 

purposes of continuing traditional uses of the land.  Deer hunting programs are in place at the 

Albany Pine Bush and the Mashomack Preserves (New York Chapter) to reduce the effects of 

overbrowsing in forest systems.  The Maryland, Pennsylvania, and Connecticut Chapters permit 

hunting on some of their preserves in support of both programmatic and ecological goals.   

 

 

Conclusion             

 

A review of the emerging body of literature on deer ecology and management and field 

observations made by TNC science and stewardship staff provide compelling evidence that 

white-tailed deer, at the high population currently found in the Northern portion of New Jersey, 

pose a significant ecological threat to natural areas and native plant and animal communities.  

Recent management plans for white-tailed deer in New Jersey (NJ Division of Fish and Wildlife 

2000b, Drake et al. 2002) reflect the expert opinion of Division, Heritage, and university 

biologists that deer, at the high populations now found in the State, are having a devastating 

effect upon natural communities in Northern New Jersey.  The Nature Conservancy of New 

Jersey will select the most appropriate methodology for managing deer on a preserve-by-

preserve basis where deer browse has been identified as a threat in our comprehensive 

conservation planning process.  In addition, TNC will work with other land managers and the 

Division of Fish and Wildlife to mitigate this threat beyond preserve boundaries. 
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Figure 1. Estimated Deer Population Size Trends in New Jersey 

Data Sources: NJ Division of Fish and Wildlife 1990, 1999 
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Figure 2. Estimated Average Deer Density Trends in New Jersey* 

Data Sources: NJ Division of Fish and Wildlife 1990, 1999 
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*Note: Deer density is calculated by the Division of Fish and Wildlife  

based on estimates of deer numbers. Density estimates in 1972 and 1987 

are based on total land area, whereas estimates in 1998 are based on  available  

habitat (―deer range‖) using aerial photography. 
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Appendix A 
 

The Nature Conservancy Policy - Removal of Plants and Animals 

 POLICY: 

Hunting, fishing, collection, or other actions involving removal or killing of plants or animals on 

lands owned or managed by the Conservancy is permitted when 1) these actions are necessary to 

protect the ecological integrity of native ecosystems or sensitive native species; or 2) the removal 

is important to the human community interacting with these lands, the continuation of use by the 

community is consistent with the Conservancy’s ability to fulfill its mission, and removal is 

conducted in a manner that does not adversely affect the long-term health of the species and 

ecosystems the Conservancy is seeking to protect; or 3) the actions are required by law. 

 PURPOSE: 

In the course of The Nature Conservancy's work, it is sometimes appropriate to permit or take 

actions that kill or remove plants or animals. Such actions include, but are not limited to, 

collecting voucher specimens to permit accurate identification of species; burning to enhance 

native vegetation; hunting and trapping to control native and non-native animal populations; 

treating invasive plants with herbicides to reduce competition with native species; and permitting 

hunting, fishing, trapping, and gathering by native peoples and human communities. Because 

views on the taking of plant and animal life reflect the diversity of values embraced by our 

members, staff, partners, and the human communities in which we work, both domestically and 

internationally, Nature Conservancy employees must consider these views in any actions that 

allow killing or removal of organisms on Nature Conservancy-owned and/or -managed lands. 

 ORIGIN: 

Approved by the Board of Governors on March 15, 1996. This policy also reflects existing 

Board of Governors policy. 

 REFERENCES, RESOURCES, and EXPLANATORY NOTES: 

Responsibility, authority and accountability for decisions on removal of plants and animals 

reside with the Operating Unit director or with the local project director if responsibility has been 

delegated. Biological, legal, and financial risks should be carefully considered, as well as 

potential risk to the Conservancy's reputation. Consultation is encouraged as appropriate with 

science and stewardship staff, communication staff, legal staff, and conservation program 

managers, both within the Operating Unit and as may be needed, outside of the Operating Unit. 

Consultation with public natural resource management agencies may also provide useful 

information. Reasons for decisions should be documented as appropriate. 
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Appendix B 

 

Interpretation of The Nature Conservancy Policy – Removal of Plants and animals 

 

The Nature Conservancy owns and/or manages conservation sites that cover nearly seven million 

acres in the United States.  Depending on our conservation goals at a specific conservation site, 

The Nature Conservancy may allow legal hunting and fishing or both at that site.  In practice, we 

generally do not allow hunting at our conservation sites because hunting would interfere with 

other recreational activities such as bird watching, hiking and backpacking.   

 

Conditions Under Which Hunting and Fishing Is Allowed on Lands Owned and/or Managed by 

The Nature Conservancy   

 

In 1996 the Conservancy’s Board of Governors adopted a policy regarding ―hunting, fishing, 

collection, or other actions involving removal or killing of plants or animals on lands owned or 

managed by the Conservancy.‖  The resolution stated that such practices are permitted when: ―1) 

these actions are necessary to protect the ecological integrity of native ecosystems or sensitive 

native species; or 2) the removal is important to the human community interacting with these 

lands, the continuation of use by the community is consistent with the Conservancy’s ability to 

fulfill its mission, and removal is conducted in a manner that does not adversely affect the long-

term health of the species and ecosystems the Conservancy is seeking to protect; or 3) the actions 

are required by law.‖  

 

Reasons for The Nature Conservancy’s Policy on Hunting and Fishing 

 

1.   To protect the ecological integrity of native ecosystems or sensitive native species. 

  

The most common reason for allowing hunting and/or fishing on Conservancy preserves is to 

maintain or restore the integrity of sensitive species and biological communities.  At many of our 

sites, populations of non-native animals like feral pigs and of native animals like deer can grow 

well beyond the ability of the natural communities to withstand their effects.  In those situations, 

we sometimes employ carefully managed hunting as a tool to reduce populations in order to 

reduce the damage that they cause, allowing natural communities to recover their full vigor and 

diversity. 

 

2. Respect for the practices of human communities. 

 

The Nature Conservancy is increasingly aware that we cannot carry out our work in a vacuum – 

we must be sensitive to the human communities located in and around the sites where we work.  

In many cultures, subsistence hunting and fishing are both an historical fact and a practical 

necessity.  In others, they have been integral to the fabric of family and community life for 

generations.  In these places, we sometimes allow the continuation of traditional hunting and 

fishing practices after we have acquired new properties in order to avoid disrupting the local 

economy or stimulating unnecessary anger and resentment among our new neighbors.  In these 

situations, we allow hunting or fishing only after we are confident that they will not threaten the 
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conservation targets that we are trying to protect.  We continue to monitor these sites so that we 

can be certain that the long-term effects on the local biota are benign. 

 

3. To facilitate land transfers that will benefit long-term conservation. 

 

Occasionally, those who give or sell property or conservation rights to The Nature Conservancy 

make the transaction contingent on the continued availability of the property to them for hunting 

or fishing.  Again, we allow hunting or fishing only after we are confident that they will not 

threaten the conservation targets that we are trying to protect and we continue to monitor these 

sites so that we can be certain that the long-term effects on the local biota are benign. 

 

Also, the Conservancy has acquired millions of acres of conservation land for subsequent 

transfer to state, federal, and local governments.  In many cases, these transfers help to create or 

extend wildlife and game management areas that are required by statute to provide recreational 

opportunities, including hunting and fishing. 

 

In all cases, Conservancy programs that allow hunting or fishing do so only after 

carefully evaluating the biological and sociological effects of that choice, usually involving 

thorough site planning processes through our strategic tool of Conservation By Design which 

helps us develop conservation strategies for the protection of the plants, animals and natural 

communities.  
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