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Executive Summary.  Overwinter deer density in 2005 was 14.4 deer per square mile, 
significantly lower than the previous four (2001-2004) years.  Reasons for the reduction in deer 
density include increased harvest of antlerless deer fostered by the DMAP program and higher 
overwinter mortality to starvation/exposure.  Deer impact in 2005 was significantly less than in 
the previous three years (2002-2004) and judged to be between light and moderate, a large 
improvement over 2004.  Number of deer counted per mile of route during late summer roadside 
counts was significantly less than in the preceding four years.  Fawn recruitment (34%) was an 
improvement over 2004 but still below target level.  Buck:doe ratio in 2005 (1 buck:4.7 does) 
was much improved over previous years and close to goal.  Numbers of predators (bear, coyote, 
bobcat) that prey on deer increased seven-fold in 2004-2005 over 2002.  The lowest number of 
deer (92) was brought to check stations in 2005: a result of the lowest pre-hunt deer abundance 
since the KQDC program inception.  Low pre-hunt deer density was probably a joint function of 
reduced overwinter deer density in 2004-2005 and greatly reduced fawn recruitment in 2004.  
Hunters were still motivated to hunt buck deer, and did so on opening day.  A lower proportion 
of antlerless deer was harvested during 2005; a joint function of reduced antlerless abundance 
and possible hunter reluctance to harvest antlerless deer.  Hunters used DMAP licenses more 
than antlerless licenses to harvest antlerless deer, an indication that hunters drawing DMAP 
licenses were more motivated to harvest antlerless deer that hunters with antlerless licenses.  As 
in 2003-2004, harvest of antlered deer in 2005 was comprised mostly of 2 ½ year-old bucks.  
Increases in antler beam diameter and spread in 2005 for bucks harvested on the KQDC area 
suggests that improvements in forage may be resulting in improvements in antlers.  Local 
hunters brought the highest number of antlerless deer to check stations in 2005 as in 2004, 
suggesting that they were accepting the concept of antlerless harvest.  Local hunters brought the 
greatest number of deer to check stations in 2005, followed by non-local resident hunters.  
Participation of non-resident hunters in the antlerless harvest will be optimized by retaining the 
DMAP program as these hunters have a better chance of receiving DMAP licenses than 
antlerless licenses.  Projected average overwinter deer density for 2006 is ~ 13 deer per square 
mile across the KQDC demonstration area in 2006: projected fall abundance is higher than in 
2004 based on anticipated higher fawn recruitment.  Additional improvement in deer impact is 
anticipated for 2006 and may result in a recommendation to increase target level of overwinter 
deer abundance in future years. Recommended number of DMAP licenses for maintaining 
current deer abundance in 2006 is 700.     
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Introduction   

The Kinzua Quality Deer Cooperative (hereinafter referred to as the KQDC) is a consortium of 

five land management agencies (Allegheny National Forest, Bradford Watershed Authority, Forestry 

Investment Associates, Kane Hardwood, and RAM Forest Products), the USDA Forest Service 

Northeast Research Station, and the Sand County Foundation.    

The overarching goal of the consortium is to develop a comprehensive, collaborative, and 

responsive strategy and demonstration for improving deer quality, hunter satisfaction, forest 

ecosystem health, and deer habitat through a program entitled Quality Hunting Ecology (QHE)(Brad 

Nelson, August 16, 2001 Draft, Kinzua Quality Deer Cooperative Management Plan).  The area 

provided by the five land management agencies is located in northwestern Pennsylvania south of the 

New York State line, west of the town of Bradford, east of the Allegheny Reservoir, and northeast of 

state highway 321.  The area is approximately 73,000 acres (113 square miles) in size.   

The overarching goal is divided into three sub-goals: 1) Assess KQDC present and future 

conditions, which involves monitoring present and future deer density, hunter pressure and success, 

changes in hunter behavior, and changes in deer condition; 2) Improve quality of hunting, which 

involves increasing opportunity for doe hunting, increasing access for hunters, improving access to 

provide diverse hunting experiences, reducing number of fences, increasing deer quality (body 

weight, and antler size), involving other adjacent landowners, increasing public knowledge, and 

increasing youth involvement; and 3) Improve quality of habitat, which involves assessing and 

monitoring habitat conditions, improving habitat diversity, improving forest regeneration, improving 

habitat for other game and non-game species, and increasing public involvement.    

This annual report (the fifth) contains analysis and interpretation for data collected in 2005, and 

recommendations for management actions in 2006.  It was the fourth year under the three-point 

antler restriction rule adapted by the Pennsylvania Game Commission, and the third year of the Deer 

Management Assistance Program (DMAP).  DMAP was developed by the Pennsylvania Game 



Commission to provide forest landowners relief from excessive deer browsing by issuing special 

licenses to hunt antlerless deer above the number harvested with antlerless tags on lands enrolled in 

the DMAP program.    

The report is divided into five sections: 1) results and discussion of overwinter deer density and 

impact; 2) results and discussion of deer herd sex and age composition drawn from roadside counts; 

3) results and discussion of deer harvest information obtained from check stations; 4) integrated 

discussion deer density and impact, deer herd sex and age composition, and deer harvest 

information; and, 5) management recommendations for the KQDC demonstration area in 2006. 

Conceptual Framework  

The KQDC demonstration area is considered a single management unit and deer residing within 

the KQDC are considered as one herd.  Therefore, measures of deer density, deer impact, pre-hunt 

deer sex and age characteristics, and deer harvest characteristics are generally analyzed and 

interpreted for the entire KQDC unit rather than for individual sites.  However, the area is bisected 

east to west by state highway 59 and land management differs between these two halves in a manner 

that may affect deer impact.  Land ownership in the northern half is divided among the Allegheny 

National Forest, Collins Pine, and the Bradford Water Authority.  Land ownership is the south is 

predominantly private: RAMCO Forest Products and Forest Investment Associates.   It is likely that 

there is more forage available to deer in the southern half of the demonstration area as forest 

managers there pursue a more aggressive (but sustainable) timber  harvest schedule and use less 

fencing to protect regeneration areas from deer.    

Thus, while management recommendations are generally made for the entire area rather than for 

individual sites, consideration is given for management recommendations for different sectors of the 

entire area.  It is assumed that deer move freely within local landscapes within the KQDC, utilizing 

areas of approximately 500 acres as a home range for family groups (does, yearling female offspring, 

and fawns) and larger areas for individual yearling and adult bucks.  



 
However, depending on environmental conditions and availability of forage, deer may not utilize 

all portions of home ranges consistently from year to year.  Deer are known to move to areas outside 

of normal home ranges during periods of extreme weather or scarcity of forage.  Thus, considerable 

variation of deer density and associated deer impact may occur from year to year within individual 

sites.  Each of the above parameters also exhibits considerable variation, as would be expected in a 

landscape of the size and variety of the KQDC.  This variability is a function of differential hunting 

pressure, use of habitat by deer, and variability in habitat features (including overstory canopy 

closure, soil and water characteristics).  Such variation, including abundance and species of advance 

regeneration (tree seedlings that deer forage on and which are used as a measure of deer impact), 

affects the attractiveness of habitats, subsequent use by deer of those habitats, and impact by deer.  

Deer impact is a joint function of deer density over time and forage availability: at any given 

deer density, the greater the amount of forage, the lesser the impact of deer on the forage.  Thus, 

areas with a higher proportion of acreage in timber harvest produce more short-term forage and may 

experience lower relative deer impact than areas with similar deer density but lower proportion of 

acreage in timber harvest. 

Overwinter Deer Density and Impact  

Methods   

Methods for collecting and analyzing overwinter deer density and impact data in 2005 were 

unchanged from 2004, excepting that an additional two sites were added.  Density and impact data 

were collected at 26 randomly-located sites within the KQDC demonstration area (Fig. 1, Appendix 

1).  At each site, data were collected from 4 radius plots located along five transects, each 5,280 

long and spaced 1,000 apart on transect lines.  Deer density data were collected from plots 100 

apart; impact data were collected at every other density plot.  Data for one of the sites ( M ) were 

collected by trained volunteers from the Allegheny National Forest, Kane Hardwoods, and by 

hunters and other interested parties during a deer density workshop conducted on the demonstration 



area on April 13, 2005 by the PennState Cooperative Extension Service.  Data for the remaining 25 

loci were collected by volunteers from the four cooperating entities during April and May.  Layout of 

transect lines, protocol for collection of deer density and impact information, and details for 

analytical methods including statistical tests are provided in Appendix 1.  

Results and Discussion   

Deer density.

 

- As in the past, overwinter deer density in 2005 varied considerably among the 26 

sites (Table1) within and among years, ranging from a low of 3.2 deer per square mile to a high of  

Table 1.  KQDC deer densities per site per year 2002-2005. 
Site Density 2002 Density 2003 Density 2004 Density 2005 
A 20.4 24.8 16.7 5.8 
B 15.5 30.5 30.7 5.4 
C 20.5 43.1 17.0 29.8 
D 15.3 26.6 17.6 15.1 
E 50.5 48.6 32.8 15.3 
F 29.9 19.8 21.2 18.6 
G 10.8 13.6 12.7 6.0 
H 8.6 29.2 31.9 17.3 
I 33.8 30.7 22.1 19.7 
J 48.3 54.9 47.6 31.5 
K 42.5 44.3 38.2 27.2 
L 14.6 31.1 34.8 14.1 
M 32.6 41.9 29.4 15.0 
N 13.0 30.1 24.3 5.4 
O 41.6 20.6 26.4 16.1 
P 32.5 37.0 28.0 9.6 
Q 37.3 19.5 17.3 12.7 
R 13.4 12.8 10.9 6.0 
S 28.7 32.6 12.1 3.2 
T 27.7 21.4 8.3 11.7 
U 17.8 6.4 20.9 7.1 
V 36.7 20.4 28.7 4.9 
W 15.2 14.7 25.6 7.1 
X 47.5 33.4 38.2 22.8 
Y - - - 26.0** 
Z - - - 20.4** 

Mean + 95% C.I. 27.3+ 3.3* 28.7+3.0 24.7+3.7 14.4+ 1.4 
*C.I. derived using each of 5 transects per location as a replicate sample.   
Analysis of variance: densities significantly different (P<0.01) for comparisons 2002 & 2005; 
2003 & 2005; 2004 & 2005. 
** Sites Y and Z were added in 2005.  Mean density without these two new sites is 13.7 deer per 
square mile 



31.5 deer per square mile.  Overwinter deer density in 2005 (14.4 ± 1.4 deer per square mile) was 

significantly lower (p < 0.01) than in any previous year (2001-2004).   

The reduction in calculated deer density likely was related in part to the increased harvest of 

antlerless deer provided for by the availability of 3,000 DMAP licenses for the KQDC demonstration 

area in 2004.  However, in 2002 and 2003, number of  deer harvested on the KQDC area and brought 

to check stations the first three days of the check station operation (first Monday, Tuesday, and 

Saturday of the regular deer season) averaged 6.9% of the total overwinter reduction in herd 

abundance (deer harvest, accidents, starvation, exposure, predation)(Appendix 2).  In 2004, number 

of deer brought to check stations the first three days (93) represented only 5.0% of the estimated 

overwinter loss for 2005: if the 2002-3004 average checked:harvest rate of 6.9% is used as a 

representative rate instead of 5.0% then the three-day total of deer (93) brought to check stations in 

2004 divided by this rate (6.9%) would produce an overwinter loss of 1,348 deer, which is 518 deer 

fewer than the calculated overwinter loss (1866 deer, from Appendix 2).    

If these calculations and assumptions are correct, then in the winter of 2005 there was an extra 

518 deer mortalities that may have resulted from causes other than hunter harvest and typical 

predation rate.  It could be argued that in 2005 winter starvation/exposure deer losses may have been 

approximately 520 more than normal.  Such heightened starvation/exposure losses may have resulted 

from reductions in quality and/or quality of fall and overwinter forage.  It has been noted anecdotally 

that there was a poor mast crop in fall 2004.  Additionally, the low fawn recruitment rate in 2004 

(25% versus rates over 40% in 2002-2003) may have been caused partially by low and poor forage 

quality/quantity in winter 2004.  The reduced fawn recruitment rate in 2004 provides additional 

support for the notion that inadequate nutrition in winter 2004 may have contributed to the postulated 

high overwinter starvation/exposure loss of deer in 2005.    

Differences in overwinter density among KQDC sites in 2005 probably resulted from differential 

hunting pressure and attractiveness of sites to deer regarding food supply and overstory conifer 

canopy which provides protection from cold and wind.  Deer density consistently has been high on 



Collins Pine sites J and K (two of three highest densities among all sites in 2005) for which road 

access is not well-marked or known by hunters and relatively high density of sites protected by deer 

fencing has concentrated deer in the proximity of these two sites.    

Deer density was also high on FIA sites X , Y , and Z , which are accessed by a confusing 

and changing maze of oil and gas access roads.  The sites also exhibit a relatively high proportion of 

area in brushy clearcuts which, together with the confusing road access situation, may serve to 

discourage hunters from hunting these sites.    

Deer overwinter density in 2005 was grouped by sites of similar densities in close proximity: a 

map of these groupings was provided to direct hunters to areas with higher deer density (Fig. 1). 


