PROJECT PROPOSAL: 

ESTIMATION OF POPULATION SIZE OF BLACK BEARS IN NORTHERN NEW JERSEY

Principal Investigators:

Patrick C. Carr, Supervising Wildlife Biologist, NJ Division of Fish & Wildlife

Kelcey Burguess, Principal Wildlife Biologist, NJ Division of Fish & Wildlife


Black bears occurred statewide in New Jersey through the 1800’s, however, by the mid-1900’s less than 100 bears existed and these were restricted to the northern portion of the state (Lund 1980, McConnell et al. 1997). Since 1953, the New Jersey Division of Fish and Wildlife and the Fish and Game Council have managed black bears as a game animal.  Game animal status protected bears from indiscriminate killing, which stabilized the population.   A limited hunting season was open for 10 seasons during the period 1958-1970 and resulted in a harvest of 46 bears. Based upon data gathered through the regulated hunting seasons the bear population status was assessed and the NJ Fish and Game Council closed the bear hunting season in 1971 (Lund 1980). Since the 1980’s black bear numbers have increased and their range has expanded due to the protection afforded them by game animal status, coupled with bear population increases in Pennsylvania and New York and improved habitat in New Jersey provided by the maturation of forested areas (McConnell et al. 1997).  Black bears in New Jersey have adapted to live in close proximity to people and human development because of their protected status, taking advantage of human-derived food sources and protected habitats such as wetlands, public and quasi-public undeveloped open space and forested waterways (Fimbel et al 1991). 

BACKGROUND


Since 1980, professional wildlife biologists within the Division have been studying the black bear population in New Jersey. The 1997 Black Bear Management Plan (BBMP) (McConnell et al. 1997) identified a total of 942 square miles of available prime range habitat in the 4 northern counties of Sussex, Warren, Passaic and Morris. The available bear habitat in the prime bear range of Sussex, Warren, Passaic and Morris counties of northern New Jersey has a higher density of bears than the habitat found in Hunterdon, Bergen, Mercer and Somerset counties of eastern and central New Jersey.  Dispersing bears are beginning to occupy suitable habitat in east-central (Monmouth county) and southern (Ocean county) New Jersey; bear sightings have been recorded from 15 out of 21 counties (Carr 2001, Carr and Burguess 2003).  The black bear range map (Figure 1) shows the magnitude of the bear population expansion.
This research proposal will use mark-recapture data (after marking a certain number of animals in a population, the proportion of animals captured again can be used to estimate the entire population of that animal) to generate an accurate estimate of population size which will then allow population projections based on various control actions, including regulated hunting.  This research proposal will also correlate bear densities to black bear damage and nuisance complaints.

Goal:

To enhance the Division’s ability to manage black bear populations at levels consistent with both biological and cultural carrying capacity.

Objectives:

To determine the black bear population density, population size and magnitude of population change in New Jersey. 

To evaluate different methods of bear population model estimates by comparing three methods of black bear population estimation:  intensive trap/retrap, trap/recapture by regulated hunting and DNA-identification capture/recapture; 

To correlate bear density estimates to bear damage and nuisance complaints. 

Proposal:  Part 1  

To quantify black bear density in New Jersey using intensive trapping/retrapping and trapping/recapturing by regulated hunting in a mark/recapture population estimation study.

Methods:  

Four two-person teams will use cable foot snares (Johnson and Pelton 1980) and culvert traps to trap the 1558-square mile area of New Jersey prime bear habitat north of I-78 and west of I-287.  Trap density will be determined by bear activity in any given location.  Traps will be located in areas which bears inhabit and where bears have been reported as damage and nuisance complaints.  The teams will attempt to capture a minimum of 40 female bears during the first trapping session; each team can be expected to set a minimum of 15 traps for 20 days.  The first trapping session will continue until the teams tag a minimum of 40 females and have trapped a minimum of 20 days (set traps on first day, so session lasts at least 21 days).

The bear trapping teams will retrap for recapture of marked individuals.  Again, traps will be located in areas which bears inhabit and where bears have been reported as damage and nuisance complaints.  Each team can be expected to set a minimum of 15 traps for a minimum of 20 days (set traps on first day, so session lasts at least 21 days).

The NJ Fish and Game Council has proposed to reinstate the regulated black bear hunting season.  Division biologists and technicians will collect data, including recording all tags, on harvested bears at mandatory check stations.  The ratio of tagged to untagged bears will be used to generate a population estimate.

All capture data will be recorded on standard data collection forms and entered into a database for analysis.  Data entry and analysis is expected to be completed within 2 weeks of completion of second trapping session.

Data analysis will consist of examining the number of originally marked bears and the number of marked bears that are recaptured using the program CAPTURE and program MARK (Otis et al. 1978, Pollock et al. 1990) to generate a population estimate.  Both programs require marking a known number of animals, recapturing a known number of animals, and comparing the ratio of marked to unmarked animals in the recaptured sample.

Premolar teeth from captured bears will be collected and analyzed by Matson’s Laboratory, Milltown, MT, for age determination.  These ages will be used in the database to generate ageclass population models.

Personnel:

· Four (4) 2-person teams, working continuously for 21 days to trap and 21 days to recapture.

· One (1) clerical entering data for 5 days

· One (1) principal wildlife biologist and one (1) technician analyzing data for 5 days

Proposal:  Part 2  

To quantify black bear density in New Jersey using DNA genetic analysis of bears in a mark/recapture population estimation study.

Methods:  

Bear hair samples will be collected at bear hair traps (Mowat and Strobeck 2000) set throughout bear habitat north of I-195.  Baits will be hung about 10 to 15 feet above the ground; a single strand of barbed wired will be strung at 20-25 inches above the ground to trees surrounding the bait.  This placement enables staff to determine the number of baits consumed by bears by evidence of claw marks on the trees and collect the hair samples which will be trapped in the barbed wire.  Sampling density will be based on a web-based design covering grids spaced at approximately 14 square mile intervals. Bait sites will be revisited two weeks from the date of placement to determine consumption rates and collect the hair samples.  All bear hair traps and baits will be removed when the bait sites are revisited. 

Bear hair samples will be collected during the intensive trapping sessions, from recovered dead bears (vehicle kills and control actions) and at the mandatory bear check stations from hunter harvested bears.  

All bear hair samples will be analyzed; DNA genetic analysis has become so sophisticated that individual bears can be identified using only 4 hair samples from each bear (Paetkau and Strobeck 1994).

The number of bears identified through bear hair traps (i.e., marked bears) and the number of marked bears that are recovered (i.e., recaptured bears, dead bears, hunter harvested bears), will be used in a Lincoln/Peterson index to generate a population estimate.  The Lincoln/Peterson index requires marking a known number of animals, recapturing a known number of animals, and comparing the ratio of marked to unmarked animals in the recaptured sample (Williams et al. 2002).

Personnel:

· Eight (8) persons, working continuously for 5 days setting bear hair traps and 5 days two weeks later collecting bear hair traps.  These are separate sessions than Part 1. 

· Personnel from Part 1, collecting bear hair by intensive trapping 

· One (1) clerical entering data for 5 days

· One (1) principal wildlife biologist and one (1) technician analyzing data for 5 days

Proposal:  Part 3  

To correlate bear density estimates to bear damage and nuisance complaints. 

Methods:  

All reports of bear nuisance, damage and sightings which have been collected by the Division’s Wildlife Control Unit have been entered into a computer database for the previous 5 years. This data will be analyzed by county, township, municipality and zip code to construct a picture of the occurrence of bear damage.  This will be correlated to the bear densities derived from Part 1 and 2.  Human population densities for these demographic units will also be generated and correlated to black bear nuisance, damage and sightings.  

Personnel:

· Four (4) persons, working as part of the Wildlife Control Unit, will be collecting bear nuisance, damage and sighting reports 

· One (1) clerical entering data 

· One (1) principal wildlife biologist and one (1) technician analyzing data for 5 days
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