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INTRODUCTION

The white-tailed deer (Odocoileus virqinianus) is the most extensively

managed ungulate in North American and has been the subject of continuous

research 
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Illinois Natural History Survey (INHS) to study whitetail ecology and management

in the CHA from 1983 to 1989.

Research goals of the INHS Urban Deer Study were to collect baseline data

that would be useful for deer management and to perform short-term, experimental,

reductions of deer populations on selected sites that would set precedence for

long-term deer management in metropolitan areas of Illinois.

Various substudies were initiated as part of the INHS Urban Deer Study

since its inception in 1983. This job completion report includes some extended

abstracts that are supported by appended manuscripts. Other substudies are

summarized entirely within the text. All work reported in the methods and

results sections are segregated by their respective contract Job numbers (i.e.,

Job No. 104-1 to 104-4) which are listed as objectives on page 4.
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1958 to 1987. Winter temperature varied substantially among years, for

examples colder than normal temperatures during winter 1983-84 were temporally

interrupted by an exceptionally warm February, colder than normal winter

temperatures during 1984-85 and 1987-88 were limited to January and February,

and temperatures during each month during winters 1982-83 and 1986-87 exceeded

normals. For the 30-year period in which normals were calculated, both the

highest (1987) and lowest (1985) average annual temperatures occurred during

our study. Total annual precipitation alternated above and below normal

values during the study. Total precipitation during 1983 was 39% higher than

normal and was the wettest year during the previous 30 years. Snowfall

exceeded normal during 2 of 6 years with the greatest amount occurring the

first winter of the study (1983-84). Snowfall during 3 winters (i.e.. 1982-

83, 1985-86. 1986-87) was > 25.0 ca below normal.

Total population size for the CMA was 6,855,400 people in 1988. Host

people (5.284,300) live in Cook County which 
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forests, savannas, or residential areas with canopy closure >30%. Percent

forest cover was highest in urbanized Cook (30%) and DuPage (31%) counties.

Undeveloped forest cover, important as thermal and concealment cover for

-midwest whitetails during winter (Gladfelter 1984), was comparable in Lake

(8%) and Cook (8%), but lower in DuPage (5%) and Kane (4%) counties. More

rural counties sustained highest net reductions (8 to 9% from 1985-1988) in

deer habitat which resulted primarily from conversion of agriculture to urban

uses.

The physiography of northeastern Illinois is well documented (Leighton

et al. 1948, Willman 1971, Mapes 1979, and others). The CMA is part of the

Great Lake and Till Plains sections of the Central Lowland physiographic

province. Illinoian and Wisconsinan glaciation during the Pleistocene created

the gently rolling to near level topography of northern Illinois. Soils are

derived primarily from deposits of glacial till, outwash sands, and lake-bed

sediments, and were described to the association level by Fehrenbacher et al.

1984. Based on physiographic and biotic community similarities, Schwegman

(1973) included the study area in the Northeastern Morainal Division of

Ilinois, except for southwest Kane County, which is in the Grand Prairie

Division.

Swink and Wilhelm (1979) described species, associations, and

distribution of native vascular plants in the Chicago region. Schmid (1975)
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Illinois Plant Information Network; Iverson and Ketzner 1988).

From the early 1800's to present, people have progressively altered

Illinois landscape, initially with conversion of prairie to agriculture,

logging, and grazing, and more recently with sustained urbanization.

Potential major natural vegetative communities in northeastern Illinois were

bluestem (Andropogon spp.) prairie, oak (Quercus spp.)/hickory (Carya spp.),

maple (Acer spp.)/basswood (Tilia americana) and oak savannah (Kuchler 1964);

however, the intensive land use that typifies this area has left only remnants

of these communities. Less than 0.0007 of natural communities that existed in

presettlement Illinois remain in a condition of high natural quality (White

1978). The response of people and governments to these state-wide

perturbations has been to purchase properties for open space on the periphery

of urban centers and to protect remnant natural areas that are representative

of presettlement natural communities. Open space properties that are owned by

county governments are named "forest preserves" (Wendling et al. 1981). The

Cook County Forest Preserve District was officially established in 1914 and
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Preserves System and are managed for long term ecosystem preservation (Ill.

Admin. Code, Title 17, Chapt. V, Part 4000, Management of Nature Preserves).

"Nature preserves" are owned by a variety of public and private interests who

have legally dedicated, in perpetuity, the protection of their properties

against disturbances (Witter 1987). Thus. a county-owned "forest preserve"

can also be dedicated as a State Nature Preserve. Two of the INHS study

areas, the Ned Brown Preserve and 
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maple (Acer saccharum), and basswood (Tilia americana), 10% in old field

successional stages, wetlands, and mowed grass; 15% in open water, and 9% in

roads and other developments. Quantitative evaluations of vegetation at Ned

Brown were a major part of this study are reported elsewhere (pages 20 & 54).

Within the Ned Brown Preserve is the 177-ha Busse Forest Nature

Preserve. The site is a dedicated Illinois Nature Preserve and Registered

Federal Natural Landmark. The latter is recognition from the U.S. National

Park Service as an ecological site of national significance. The preserve is

comprised of 5 natural communitiess a high quality dry mesic upland forest,

mesic upland forest, mesic hardwood, northern flatwoods, and shrub

swamp/marsh.

Chicago-O'Hare International Airport

The 3,116 (7,700 ac) Chicago-0'Hare International Airport (O'Hare) is

owned and operated by the City of Chicago Department of Aviation. It is a

major commercial aviation facility that serves over 50 airlines and averages

110 arrivals/departures each hour. The airport facility is dominated by a

complex system of highways, parking lots, terminals, support buildings, and

runways (typescript O'Hare Factsheet 7/90). About 650 ha of undeveloped

property lies near runways and on the airport periphery. This undeveloped

property is comprised of early second growth (i.e., shrubs and saplings)

woodlots, a mixture of early successional fields, swamp/marsh, 3 tree

nurseries maintained for the Chicago Park District, and mowed grassland near

runways.

Aerial photographs of O'Hare and adjacent properties were reviewed for

1949, 1963, 1975, and 1985. The sequence of photographs showed successional
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Ryerson Conservation Area; 2 high quality natural areas (61 and 52 contiguous

ha) within the RCA were dedicated as the Edward L. Ryerson Nature Preserve

(RNP) on 27 April 1972 and 21 May 1979. respectively.

Nuzzo (1988) described the climate, physiography, geology, soils.

hydrology, biota, and significant natural features of RCA. The RNP is

comprised of 9 natural communitiess dry-mesic upland forest (white oak-swamp

white oak-sugar maple), aesic upland forest (sugar maple-basswood-red oak),

mesic floodplain forest (sugar maple-basswood-red oak), wet-mesic floodplain

forest (silver maple-bur oak-swamp white oak), wet floodplain forest (silver

maple-cottonwood-boxelder), northern flatwoods (swamp white oak), sedge meadow

(sedges-bullrushes), fen, and low-gradient river.

METHODS

Study No. 104-1: Life History and Ecology of an Urban Deer Herd

Population parameters

Deer abundance

Deer counts» Cook. DuPage. and Lake counties.-- Deer were counted in

Cook. DuPage, and/or Lake counties from a Cessna 172 fixed-wing aircraft

during 1984-1985 and from a Bell Long-Ranger helicopter during 1985-1988. The

helicopter was favored because of greater maneuverability and improved safety

while flying at low altitudes (90-150 m AGL) and reduced speeds (50-60 knots)

over developed areas and near major airports. Areas with vegetative cover

that was relatively homogeneous were surveyed systematically by flying

parallel transects determined by aircraft instrumentation and visual ground

references. Transect widths were not measured, but we estimate that they

varied from 100 m in mature forests to 300 m for agricultural fields without
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standing crops. We divided smaller preserves, and areas with heterogeneous

vegetative cover types, into subunits with boundaries that were defined by

natural features (e.g., changes in vegetation, rivers, lakes) and roads that

were visible from the air; we searched these subunits systematically and then

totaled all nonduplicate deer counted within each preserve. Individual

preserves were sue 
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and then estimated minimum deer densities for these areas. The objective was

to determine the minimum number of deer on selected metropolitan forest

preserves during winter. The abstract is listed in Results (page 41) and the

publication (Witham and Jones 1990) is Appendix A.

Deer count: Kane County.--Deer in Kane County were counted by 2

observers in a fixed-wing aircraft during January 1987. Unlike censuses in

Cook, DuPage, and Lake counties where deer were counted only on forest

preserve proper Tm cothe 
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individually recognized at a distance during subsequent field work which

included spotlight counts, live capture, and sharpshooting. Some deer were

never observed after release; however, most (94/103, 91%) deer were reobserved

or their fates were determined through tag returns. The small size of Ned

Brown Preserve (1,536 ha), extensive use 
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Deer health

Health/condition evaluations

Relative condition of deer on forest preserves.--We contrasted selected

skeletal and body measurements, "fat indices" and reu1-oducive 



17

inconclusive, internal trauma revealed during postmortem examinations

suggested that many of these deer were also injured by vehicles. Additional

data were collected from deer that were shot or live-trapped and euthanized by

INHS personnel.

Numerous indices have been used by workers to assess relative skeletal

growth, fat deposition and utilization, and productivity (Watkins et al.

1991). Our selection of 9 indices was influenced by the typical condition of

deer carcasses available (i.e., carcasses with varying trauma). We censored

affected measurements when normal carcass conformation was distorted (e.g.,

bloat, subcutaneous hemorrhaging, skeletal fractures ) or incomplete. Whole

body weight (whole weight) was determined on a "machete counterweight scale"

in 0.45 kg (1.0 lb) increments. Chest girth (girth), right hind foot

(hindfoot), and total body length (total length) were measured in m with a

flexible steel tape using methods of Feldhamer et al. Additional
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using a 1-way ANOVA. We assumed that observations were independent, that

errors were normally distributed, and that error variances were equal. These

assumptions are plausible because there were no repeated measurements on

individual deer, diagnostics on the subsample of residuals from the 1-way

ANOVA tests indicated that the assumption of normality was reasonable, and

data were categorized by factors that were the main contributors (i.e., sex,

age, season, location) to variations. Data were pooled from both years of

collection and Tukey's test was used to identify differences (P I 0.05).

Body composition/condition evaluation of fawns.-- This is 1 of 3

publications resulting from cooperative studies with the Chicago Zoological

Society. The principal cooperator was Dr. Bruce Watkins, Animal Nutritionist,

Brookfield Zoo, Brookfield, IL. The objective was to determine how various

health indices (i.e., condition) were related to- body size, body composition,

and metabolic status of white-tailed deer fawns collected in the CMA. The

abstract is listed in Results (page 49) and the publication (Watkins et al.

1991) is Appendix B.

Body composition chance of fawns during winter.-- This is the second of

3 publications resulting from cooperative studies with the Chicago Zoological

Society. The principal cooperator was Dr. Bruce Watkins, Animal Nutritionist,

Brookfield Zoo, Brookfield, IL. The objectives were tos 1) to investigate

changes in body composition and chemical component distribution as fawns

underwent net catabolism during winter, and 2) to calculate the composition

and energy content of lost weight based on changes in body composition with

decreasing weight. The abstract is listed in Results (page 50) and the

publication (Watkins et al. 1992) is Appendix C.
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Estimating fawn body composition with deuterium oxide.-- This is the

last of 3 publications resulting from cooperative studies with the Chicago

Zoological Society. The principal cooperator was Dr. Bruce Watkins, Animal

Nutritionist, Brookfield Zoo, Brookfield, IL. The objective was to evaluate

the efficacy of D20 dilution for predicting body composition of white-tailed

deer fawns under field conditions. The abstract is listed in Results (page

50) and the publication (Watkins et al. 1990) is Appendix D.

Parasites of urban deer

Helminthic and protozoan parasites of urban deer.--Fecal samples were

routinely collected during postmortem evaluations of deer from December 1983

to October 1985. We contracted J.G. Cisneros, a microbiologist whose H.S.

thesis involved examination of deer parasites using fecal flotation methods

(Samuel and Trainer 1969) to examine 270 fecal samples, from deer > 1 year,

for helminthic and protozoan parasites. The abstract is listed in Results

(page 51) and the unpublished report (Cisneros, J.G. 1987. Helminthic and

protozoan parasites of white-tailed deer in urban areas of northeastern

Illinois. deer deer the Dr. unpub1Tj31235
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Univ. Notre Dame, Indiana. Dr. Grimstad evaluated the incidence of infection

of California encephalitis (Jamestown Canyon virus) among 3 deer age classes

(i.e., fawn, yearling & adult).

Lyme disease.-- We did not evaluate Lyme disease in this study.

Callister et al. (1991) surveyed forested areas near Milwaukee, Wisconsin, and

Chicago, for rodents and ticks infected with Borrelia burqdorferi, the

causative agent of Lyme disease. Two voles captured in 1988 near Chicago

tested positive for B. burqdorferi, however, no 
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trees, shrubs/saplings, grade or quality of the nature preserve as a natural

area, and qualitative evaluation of the presence of species listed as

endangered or threatened as determined during the Illinois Natural
9.9 0 0 12 425 69 0 0 12Natural
9.8eies 
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in the native woodlots within 
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the non-normal distribution of the original data and subsequent data

transformations. The 1989 vegetation data were not available during

statistical analyses. Rank test selected for the comparisons were Friedman's

and Bonferroni's (Proc MRANK; Statistical Analysis System; Sarle 1983) and

Kruskal-Wallis one-way analysis of variance (NPAR TESTS; SPSS/PC+; Norusis

1988).

Busse Nature Preserve: plants < la.-- Five permanent compass lines were

established on an east-west bearing across the entire nature preserve at a

constant 
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Kruskal-Wallis one-way analysis of variance (NPAR TESTS; SPSS/PC+, Inc.;

Norusis 1988).

In the absence of baseline data on understory species composition,

cover, and stem densities for Busse Nature Preserve, a woodlot within 0.5 km

of BNP (i.e., Busse Woods South) was sampled similarly for comparative

purposes. Although Busse Woods South (BWS) was considerably smaller than BNP

(34 ha versus 130 ha, respectively), its proximity to BNP and minimal evidence

of browsing made it a convenient "control plot". Sampling intensity was less

in Busse South due to the smaller size of this r /F9 1dl9eTj
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County (Hapes 1976). Additionally, percent canopy closure > 1.5m above the

ground was determined by ths canopy cmeray (Hyas 

1816). 
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manuscript was drafted that describes this evaluation; the abstract is listed

in Results (page 61) and the entire manuscript (Witham et al., no date, unpub.

man.) is Appendix F.

Changes in land use: Insularity of the Ned Brown Preserve

We evaluated changes in land use near the Ned Brown Preserve, Cook

County, to assess the influence of suburban development on preserve

insularity. The study site (225km2 ) extended distally 5 km in each direction

from the boundaries of the Ned Brown Preserve. Black and white aerial

photographs of the study area were purchased (Chicago Aerial Survey, Des

Plaines) for years 1949, 1964, 1970, and 1985. Individual prints were

superimposed into composite pictures for each respective year. A lighted

image enlarger was used to classify features within 1-ha cell units based on

Universal Transverse Mercator (UTM) coordinates. Each cell was classified for

development, vegetation, water, and roads. Development classifications

included: 1) no development, 2) low density 
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computer, but was limited by cell dimension restrictions.

Deer-vehicle accidents

Accident costs

The average cost of deer-vehicle accidents cannot be determined directly

by reviewing police accident forms. Gross estimates of damage (i.e., > or <

$250.00) listed on accident forms are of no quantitative value. We found no

public agency or insurance company that separated deer-vehicle accident

records for cost evaluation. To obtain these data, we selected and contacted

a sample of individuals who had hit deer with their vehicles and requested

their cooperation in answering questions on repairs and personal injury. Cook

County Sheriff's Police (CCSP) accident reports were selected for this

evaluation becauses 1) they were presorted by the Cook County Highway

Department and were readily available, 2) the annual number of accidents

investigated by CCSP was much higher than other police departments, and 3)
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failure to reject this hypothesis suggests that CCSP records are probably

representative of other police departments county-wide. Municipal police

department records used in this evaluation were from: Barrington, Barrington

Hills, Bartlett, Des Plaines, Elk Grove, Glenview, Hoffman Estates, Mt.

Prospect, Northbrook, Northfield, Rolling Meadows, South Barrington, and

Wheeling.

Distribution of accidents and regional trends

We determined the distribution of deer-vehicle accidents by county on

state-numbered highways using IDOT records for 1975, 1981 and 1987. The IDOT

provided computer printouts that listed individual deer-vehicle accidents with

accompanying codes for milepost locations on highways within the 4-county

study area. Unfortunately, IDOT highway milepost codes were not easily

deciphered and were independent of actual milepost markers that are visible on

road systems. This complexity resulted from the construction of many new

roads after the original numbering scheme was developed. IMHS staff consulted

extensively with IDOT personnel to interpret inconsistencies in the coding

system. Accident locations were plotted using pHAP software and the Universal

Transverse Mercator grid as a coordinate base. We selected 1ka 2 as the unit

cell size because of pHAP spatial limitations (i.e., maximum 100 X 100 cells).

universal transverse mercator (UTM) system was used as a coordinate grid base.

We coared trends in the frequency of deer-vehicle accidents by county

with regression models. Again, IDOT accident records were used as a data

sources IDOT records reflect the minimum number of deer-vehicle accidents

reported for state-numbered highways, only.
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Study No. 104.31 Management Strategies and Experimental Control

Experimental deer herd reductions

Deer reduction at Ned Brown Preserve

Herd reduction at Ned Brown was a precedent setting opportunity that

expanded opportunities for deer management in the CMA by demonstrating that

local deer abundance could be effectively and safely reduced using lethal

removal techniques. Work at Ned Brown contributed to concepts now used as

guidelines for deer management on dedicated state nature preserves and

protocol for donating venison to charities for human consumption.

Background information.-- The deer herd at Ned Brown Preserve was

selected for more intensive study during the first year of the research

program. Characteristics that made Ned Brown desirable included, 1) good

initial cooperation from the landowner (i.e., Cook County Forest Preserve

District), 2) presence of a high density deer herd, 3) intensive site use by

publics, 4) a relatively high degree of site insularity because of extensive

peripheral development which limited deer emigration, 5) presence of a

dedicated state nature preserve (i.e., Busse Forest) with recognized

ecological values within Ned Brown (i.e., Busse Forest), and 6) visible

degradation of understory vegetation, and 7) proximity to the INHS field

office in northwest Cook County.

Although Ned Brown was considered a potential site for experimental deer

herd reduction (Job 104.3) from the outset, the transition to this project

segment was solidified in FY85 by circumstances unforeseen at the beginning of

the study. Mr. George Fell (Natural Land Institute, Rockford, Ill.) expressed

concern (9 Jul 85 letter to Illinois Nature Preserves Commission) regarding

the extreme degradation of flora caused by deer browsing in Busse Forest
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Nature Preserve. Additionally, the potential loss of sensitive plants were

noted by the Busse Forest land steward (Baker, unpub. 
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Deer management plan and evaluations.-- The deer reduction plan was

simple 
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which controls type I error rate, to test for differences in deer removal

rates among herd reduction years 1985-86, 1986-87, and 1987-88. Comparisons

were significant at <0.05.

Methods used to evaluate the responses of plants (page 23) and changes

in the condition of Ned Brown deer (page 16) were similar to methods described

previously in this report. To evaluate the effect of herd reduction on the

frequency the 
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First official reduction of deer numbers was precipitated by a deer-jet

collision (American Airlines DC-10) on 31 March 1982. Following this

accident, the U.S. Fish and Wildlife Service (FWS), the Illinois Department of

Conservation (DOC), and O'Hare personnel coordinated a series of deer drives

during April-May 1982 in which a minimum of 14 deer were shot by the DOC and

FWS personnel 
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deer management recommendations made by 
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personnel on 16 March 1987 (N-32 deer), 31 December 1987 (N-52 deer), and

February 1989 (n-76 deer). A 0.1 ha deer exclosure was built during autumn

1987. Quantitative measurements of plants within the exclosure and on an

adjacent unfenced control plot required many days to complete during spring

1988. The extensive time required to measure plants using methods described

in this report (page 23) for the Ned Brown Preserve, prompted Lake County to

contract a 3-year (1989-1991) study to investigate more efficient methods for

monitoring the effects of deer browsing on key indicator plant species.

The decision by the Forest Preserve District to reduce deer abundance at

Ryerson was protracted over 15 months (November 

to February Tf 
9.4 045512 350 644.4 T9 (dTm (at)Tj
ET
BT
3 Tr /F9 1 Tf 
10.1 0 0 15118 572.Conm (Puan(Ryerson )Tj
9.8 0 0 115110 548.8 aff Tm (a )Tj
9.9 0 0 115119 501.3 viewunfenced )Tj
9.9 0 3 115388 573alternuantitative )Tj
9.9 0  Tr15386 501.2echniquesbruary Tf 
9.4 0 0 115384 501.2 Tm (to )Tj
9.8 0 0 115385 501.3 Tm (reduce )Tj
10 0 3 115386 501.4 Tm (deer )Tj
9.9 0 6 115388 476.nu(NosTm (to )Tj
9.8 0 0 115386 644.8 Tm (and)Tj
ET
BT
3 Tr /F9 1 Tf 
10.1 0 0 42 69 548.openly Tm (a )Tj
9.9 0 1 0 0136 548.favorunfenced by to deer was 

on efcyyerson and was a Ned 

by 
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of the United States (HSUS) initiated litigation against the Lake County

Forest Preserve District (LCFPD), the LCFPD Board of Commissioners, the

Illinois Nature Preserves Commission (INPC), the Illinois Department of

Conservation (DOC), and the director or president of each respective defendant

organization. The 79-page complaint included a total of 10 counts for alleged

violations by 1 or more of the defendants. The plaintiffs requested a

temporary restraining order alleging that the defendants failed to comply with

various regulations of the Illinois Natural Areas Preservation Act (Ill. Rev.

Stat. Chapt. 105), the Illinois Wildlife Code (Ill. Rev. Stat. Chap. 61), and

established administrative procedures (Ill. Adm. Code Title 17 Chap. V)s a

preliminary injunction enjoining the defendants from issuing permits and

implementing deer 
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in deer browsing sufficient to cause irreparable harm to remnant plant species

on the preserve. For this reason, the court set bond at $35,000.00; however.

the plaintiffs chose not to post bond and an agreement with the defendants was

reached. The Final Judgment Order isr1,adboythe rourt reaflecte 

phe 

therm 
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2. Translocation of deer was permitted only to not-for-profit zoological
institutions.

3. Live-trapping and euthanasia was allowed providing the method of
euthanasia did not render the carcass unsuitable for huma 397i 
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RESULTS

Study No. 104-1: Life History and Ecology of an Urban Deer Herd

Population parameters

Deer abundance on county forest preserves

Deer counts: Cook. DuPage. and Lake counties.-- Deer were counted on 16

of 18 preserves (administrative boundaries) in Lake County on 31 December 1987

and 8 January 1988. Densities ranged from 2 to 23 deer/km2 with >18 deer/kan2

on 7 preserves including Ryerson Conservation Area, Daniel Wright Woods, Lyons

Woods, Columbia Gardens, Old School, Gander Mountain, and MacArthur Woods

(Table 5).

Deer surveys were conducted on 14 forest preserves in DuPage County in

1985, 1987 and 1988 (Table 6). Deer were observed on all preserves 
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Palos, Ned Brown, and Des Plaines River preserves. The highest deer densities

(e.g., 45 deer/km2) in Cook County each year were in the Des Plaines River

preserves. Deer densities remained high in the forested corridor along the

northernmost sections of the Des Plaines River during the duration of this

study.

Witham, J.H., and J.M. Jones. 1990. White-tailed deer abundance on
metropolitan forest preserves during winter in northeastern Illinois. Wildl.
Soc. Bull. 18:13-16. (Appendix A).

Abstract: We recalculated deer densities for preserves in Cook, DuPage, and
Lake counties based on areas of contiguous property irrespective of
administrative boundaries and/or dissecting roads. This evaluation estimates
minimum deer densities for preserves that are interconnected. This produced
52 spatially separated preserve areas ranging in size fo 0.2 to 34.4 k, 2.
The majority (79%, n-41) of these preserves were <10 km'; however, preserves
>10 kr represented 62% of total area 

during the year 12 310 k,2 of 

total forves

preserve area 
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Reproductive performance of does

Doe reproductive performance by areas, determined by fetal counts, was

summarized for 1984-1985 (Table 9).

Mean fetal counts of doe fawns differed among areas (P<0.001, X', df=4).

All fawns from Ned Brown and Des Plaines fawns were aparous. Singletons were

produced by 40 to 43% of the fawns from Palos (4/7), Northwest 
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as those deer at Ned Brown and Des Plaines, would produce more male than

female fawns and that the fetal sex ratio for does with good nutrition would

approximate 0.50, or be slightly skewed toward males. Only the fetal sex

ratio for the Des Plaines does was consistent with these predictions.

However, small sample sizes may have influenced our results during these

years, particularly for Ned Brown (n-25 fetuses). The collective (i.e., 1984-

1989) fetal sex ratio among Ned Brown does > 1-year old (n-106) was 0.497 male

(n-177 fetuses), a 1:1 sex ratio.
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spring and 2 summer-autumn intervals. All mortality of male yearlings was due

to automobile accidents with survival rates of 0.94-1.0 during winter-spring

and 0.83-1.0 
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years which is consistent with old-age structure that may be typical for does

on CMA preserves which are not hunted. The oldest doe and buck were 13- and

6-years, respectively.

Deer health

Health/condition evaluations

Relative condition of deer on forest preserves.-- 
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from Palos and Non-Cook during winter (P<0.0024) and spring (P<0.0377). The

hindfoot of Ned Brown fawns was less than average hindfoot length of fawns

from Northwest (P=0.0014, winter) and Non-Cook (P=0.0026, spring). Area

differences in winter hindfoot (P<0.0278) and autumn hindfoot (P<0.0127) were

significant, but Tukey's test could not attribute these differences to

specific areas.

Girth, body weight, and fat of male fawns did not differ among areas

during autumn; however, surprisingly, the Kistner score and KFI (i.e., fat

indices) for Ned Brown males fawns were among the highest values observed.

Area differences in the condition of male fawns were most apparent during

winter. The body weight of Ned Brown male fawns was less (P-0.0001) than the

body weight of male fawns from Palos, Northwest, and Non-Cook. Similarly, Des

Plaines male fawns weighed less than those in Northwest and Non-Cook

(p-0.0001). Fat reserves that were relatively abundant during autumn appeared

to be used more rapidly by Ned Brown fawns as winter Kistner and KFI scores

were lowest among areas (p=0.0001). Male fawns from Palos and Northwest

scored highest for winter fat indices among areas. Indices for Ned Brown and

Des Plaines did not differ significantly during winter. Although area trends

we. the 

fat 

fan 
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which areas contributed to these differences (Tables 18 and 19).

Seasonal vulnerability of male yearlings to vehicle accidents influenced

sample sizes. More male yearlings were collected during autumn and spring

intervals than during summer and winter. Area differences in skeletal indices

were apparent during seasons when larger sample sizes were obtained. Autumn

femur and femur/hindfoot of Ned Brown yearling males were less than those

indices for Des Plaines, Palos, and Non-Cook (p-0.0001), and

Northwest (p=0.0572), respectively. The mean femur length for Palos yearling

males during autumn was shorter (p-0.0001) than values for Northwest yearling

males. Similarly, Ned Brown spring hindfoot differed (p-0.0118) from hindfoot

mean values for Des Plaines, Palos, Northwest, and Non-Cook. Non-specific

area differences (p-0.0532) in femur measurements occurred during spring.

Based on small sample sizes, male yearling girth (Ned Brown < Northwest;

p-0.0310) and KFI (Ned Brown < Northwest; p-0.0315) differed during winter

(Table 20 and 21).

With 2 exceptions (i.e., Non-Cook total length and Palos hindfoot),

adult female skeletal indices increased in order from Ned Brown (lowest

values), Des Plaines, Palos, Northwest, to Non-Cook (highest values). The

mean femur for Ned Brown adult females was shorter (p-0.0123) than femurs of

females from Northwest and Non-Cook (Table 22).

Area effects on fat deposition in adult females were most evident during

the spring and summer intervals. During spring, Des Plaines adult females had

less girth (p-0.0044) and lower KFI Simi 

Seas 

Non-Coest and male 
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females from Non-Cook. During summer, Ned Brown adult females had less girth

(p-0.0006) and lower bodweft5
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Parasites of urban deer

Helminthic and protozoan parasites of urban deer.--This unpublished report was

prepared under contract and submitted to INHS.

Cisneros, J.G. 1987. Helminthic and protozoan parasites of white-tailed deer
in urban areas of northeastern Illinois. Unpub. Rep. Sub. to Ill. Natural
History Survey-Wildl. Sec., Champaign. 15pp. (Appendix E).

Abstract: Fecal samples, from 270 white-tailed deer >1 year from 4 sites
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common finding in wildlife and represents a long-term, 
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Based on this evaluation, there is no reason to suspect that disease was

operating as a major mortality factor in the CMA deer herds. Evidence of

chronic malnutrition was apparent in the high density herds of Busse Woods and

on the Des Plaines River in northern Cook County. Chronic malnutrition may

predispose some individuals to diseases; if malnutrition is prevalent within a

herd it is likely that a disease would spread more rapidly and be more intense

than in a herd with individuals on a higher nutritional plane.

California encephalitis: Jamestown Canyon virus.-- Blood sera samples

from deer live captured during 1984 and 1985 at Ned Brown Preserve (n-44) and

at the Des Plaines River preserves (n-43) in northern Cook County were

analyzed by Dr. Paul Griastad (Univ. Notre Dame, South Bend, Ind.) for

infection by California encephalitis (Jamestown Canyon virus). Results of

this evaluation were:

No. seropositive / No. deer tested

Preserve
Year Fawns Yearlings Adults

Ned Brown
1984 0/3 0 4/4
1985 6/18 4/4 15/15

Des Plaines
1984 0/9 3/4 10/10
1985 4/7 5/5 8/8

Study No. 104-2, Deer Range Evaluation

Effects of deer on forest vegetation

Plant measurements

Busse exclosure and control plot.--Total stem density of herbaceous

species was consistently higher in the Busse exclosure and generally exhibited
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an increase over time with the exception of 1987 values (Table 26).

Differences in herbaceous stem densities between the exclosure and control

plot were significant for 1986 and 1988 (X2- 9.54, p=0.002 and X2 -19.85,

p-0.0001, respectively), only. Wild garlic (Allium canadense) and wild leek

(A. tricoccum) comprised > 35% of the total stem density value for Busse

control plot during each spring. These species appear highly unpalatable to

deer as we saw little evidence that deer, even at high densities, browsed

thent therefore, eliminating these from the herbaceous species total yields

consistently higher herbaceous species density in the exclosure for all years

(Table 27). Total stem densities of all herbaceous species for 1985-1988 were

significantly (I >2.61, p < 0.05) higher in both plots than during 1984, with

the exception of 1987 values. Sampling in 1987 was conducted relatively late

in the phenological succession of spring ephemerals and when the latter had

substantially declined in numbers. Additionally, 1987 total herb density was

significantly (-=2.61, 2 < 0.05) lower than 1986 and 1988 in both, the

exclosure and control plot; therefore, the 1987 density value are not directly

comparable to other years. However, the ratio of herbaceous stem density in

the control plot to the exclosure declined over time (Fig. 5) and strongly

indicates a greater disparity between desirable herb density in the exclosure

and control.

The total nuber of species did not increase markedly in either plot

over the 6 years. Individual species such as Ervthronium albidum, Tovara

virnliniana, and Trillium recurvatum, which is not an ephemeral and persists

into the summer, exhibited a substantial increase in density (Fig. 6).

Significant differences ( 2 _5.26, p _ 0.02) in density of grasses and

sedges in the exclosure and control plot occurred during all years; both were
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more abundant in the control plot which indicates initial microenvironmental

differences between exclosure and control (i.e., topography and soil

moisture). Grass/sedge densities did not increase significantly over time

(Table 26). Woody species density varied among years but was mostly higher in

the control plot; differences were significant (X2 -10.81, p-0.001) for 1986

only. Unfortunately, this category included first-year tree seedlings which

were, for the most part, < 10 cm. These seedlings were prevalent in the

control and comprised the bulk of the woody species stems present in both

plots (Table 26, 1989 data). Based on annual measurements in the control plot

and exclosure, few, if any, of these seedlings survive 1 year and therefore,

contribute little but 44ngs 42t 44ngs 

over44ng

contr24gs 

1eedr24gs li6dr24g7ntly 
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during 1986; sampling in 1986 was prior to full leaf-out of the woody plants.

Percent cover of woody species was marginally higher in the exclosure for all

years (Fig. 11), but differences were significant in 1985 and 1987 only.

Grasses and sedges did not differ significantly over time or between plots.

Mean percent cover for all plants was significantly (X2 >4.34, p < 0.04)

higher in the exclosure during 1986 and 1988 only.

Busse Nature Preserve: all plants < lm.-- Sampling in the nature

preserve was conducted during early to aid May in 1986-1989. No significant

differences in total, herbaceous, or "other" species density were detected

between years (Table 28). Although the total number of herbaceous species

encountered in the quadrats increased between 1986 and 1988 (Table 29), slight

decreases in density were recorded for some species (i.e., Evthronium albida.

Geranium maculatum, and Geu canadense). Woody stem density was significantly

(j2 >9.80, p < 0.002) higher during 1986 and 1989; however, non-persistent

first-year seedlings < 10 ca accounted for 87% and 57% of the total woody stem

density in 1986 and 1989, respectively. Total stem density of all plants was

markedly, but not significantly, higher in 1987 due to an abundance of sedges

(Carex spp.). Reasons for the higher density of sedges in 1987 are

speculative but may include favorable weather conditions, va (we(
10 0 0eT4.6 0 0 12 302 517.2 7 421.7 Tm (decreases )Tj
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2 years, but differences between years were not significant (p > 0.05) for

individual groups of plants (e.g., herbaceous, woody, etc.) or for all plants

combined. Wild leek accounted for > 39% of the mean herbaceous cover during

1986. 1988, and 1989 (Table 31). The leaves of wild leek appear early in the

spring 0 12 282 641. Tm gand leav g
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americana) ashes (Fraxinus spp.), and elms (Ulmus spp.) for all years (Table

34). Mean total stem density in the smaller size class did not differ

significantly (p > 0.05) between years, and the number of species encountered

during sampling ranged from 12 to 16. Dead and leafless stems dominated this

size class and largely outnumbered live stems in 1985 and 1986; however, the

mean density of dead stems declined significantly (X2 >6.19, p < 0.013) over

the 3 years. The density of live stems < 2.5 cm DBH was markedly lower than

stems of 2.5-10.2 cm DBH.

The density of stems in the larger size class averaged between 1,040 and

1,272 stems/ha and did not differ significantly (p > 0.05) between years.

Dominant species (based 
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nature preserve. Sugar maple was most prevalent in this size class also,

followed by ironwood, basswood, and elms. Sugar maple sapling density

comprised >43.8% of the mean density for all saplings < 2.5cm DBH and > 27.7%

of the total density of saplings in the 2.5-10.2 cm DBH class.

After the winter of 1985-86, field workers found several elm saplings in

the nature preserve that had been damaged by deer; the bark on several trees

had been 
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Busse Nature Preserve vs. Busse Woods South.-- The 34-ha Busse South

woodlot exists on soils categorized as well drained upland soils of 2-5% slope

(i.e., Morley silt loam); only 4 separate soils were identified in Busse

South. Soil types in the 130 ha nature preserve are well drained upland

(61.6%), poorly drained upland (34.3%) and poorly drained lowland (4.1%)

soils. Eleven soil types were identified in the nature preserve.

Twenty-one canopy tree species (i.e., DBH > 10.2 cm) were identified in

the nature preserve, and 18 were encountered in Busse South. Dominant canopy

trees 
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on extant habitats.

Addendum: Although not included in 
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clearly supplanted rural landscape over this 36-year period. Increases in

grass (5 to 29%) and mixed vegetation (14 to 40%) resulted primarily from

ornamental and recreational landscaping in residential areas and suburban

community facilities.

Small changes in the percentage of water resources are probably more

significant than are similar changes among the other 3 
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Several trends were apparent 
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of deer-vehicle accidents, was also noted. The percentage of cells in which

>1 accident occurred was negligible in 1975 (range 0 to 0.3%), but was

substantially higher (range 1.8% to 4.5%) by 1987.

Deer-vehicle accidents from 1978 to 1986 showed highly significant

exponential trends in accident frequencies for Cook (F=97.6, P-O.0001), DuPage

(F-42.5, P-0.0006), Kane (F-167.2, P-0.0001), and Lake (F-71.4, P-0.0002)

counties.

Study No. 104-3» Management Strategies and Experimental Control

Experimental deer herd reductions

Deer reduction at Ned Brown Preserve

Deer at the Ned Brown Preserve were counted annually from aircraft

(i.e., initially 2X with fixed-wing, thereafter by helicopter) 
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st.dev. (n=75). Removal rates between the first and second year (58.8

minutes/deer, n-115, winter 1986-87) were not different (p>0.05). However,

during the third year of reduction, as deer numbers declined and the surviving

deer were more wary, the removal rate was significantly higher (x-108.1

minutes/deer, n=59, p<0.0001) than during either of the 2 previous years.

The 3 principal objectives of herd reduction at Ned Brown were to: 1)

reduce browsing pressure to enable regeneration of forest trees and understory

plants, 2) improve average physical condition of the deer herd, and 3)

significantly reduce the number of deer-vehicle accidents on nearby roads.

Vegetation analyses at Ned Brown are reported on pages 53-60. Briefly,

some responses of plants to lower browsing pressure were evident but the

period of evaluation covered during this study was insufficient in length to

detect significant recovery of impacted plant cowmunities. It is unknown at

this time whether the damage caused by deer to the composition and structure

of the understory has permanently altered the systemj
9.5 0 0 12 324 353.4 Tm (the )Tj
3 ti02 0 0 12 i 0 12 3 0 12 i 0 12 3 0 5 Tm (systemj
9.5 0 0 12 324 353.4 Tm15 401.7 Tm (at)Tt5.4 
3 Tr /m8sd )Tj
3 Tr /F10 turmc7 Tm (at) 0 12 179 
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where several condition indices exceeded 1986 postreduction values (male fawn,

Kistner score and KFI, p<0.02; adult female, KFI, p-0.0161; adult male KFI,

p-0.0331), the preponderance of data demonstrated significant increases in

deer health (i.e., fat depot) after herd reduction was initiated. Relative to

condition indices from female fawns examined prior to herd reduction (i.e.,

1984-85), postreduction female fawns during autumn had greater body weight

(1987, p=0.0001) and chest girth (1987, p-0.0046); winter female fawns had

more fat (1986 & 1987, Kistner scores, p-0.0001), larger girth (1986,

p-0.0002), and greater body weight (1986 & 1988, p-0.0001); and spring female

fawns during 1986 were heavier (p=0.0122). Post reduction male fawns during

winter had greater body weight (1988, p-0.0016), more fat (1986,1987 & 1988

Kistner scores, p.0.0001), and larger girth (p-0.0033), than did prereduction

male fawns. In most cases, the sample sizes for male and female yearlings

were insufficient for detecting differences in condition among years. Only

the KFI for male yearlings during 1986 was significantly greater (p=0.0002)

than that of prereduction male yearlings. Post reduction adult females had

greater body weight during winter (1986. p=0.0249) and more fat during winter

(1986 Kistner score and KFI, p.0.0001) and spring (1986 and 1988 Kistner

score, p-O.0001; 1986 KFI. p=0.0001), than prereduction females.

We evaluated deer vehicle accidents on state numbered highways near Ned

Brown Preserve, northwest Cook, Des Plaines, and Palos, for 1982 to 1988.

Highway lengths, deer-vehicle accident frequencies, and accident rates (deer

accidents/1 km highway) are presented in Table 46. Three general trends in

accident rates were apparent. In northwest Cook deer-vehicle accidents

increased and then stabilized over the 6-year period. Accident rates in both

Palos and Des Plaines were relatively stable and vascilated around an average;
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years with higher rates were offset by lower rates in subsequent years and

visa versa. Deer-vehicle accidents associated with the Ned Brown Preserve

herd declined from 1.45 accidents/km in 1982 to 0.42 accidents/km in 1988.

The observed decline in accident rate for the Ned Brown area was the only area

that was negatively correlated (r = -0.79) with the combined total number of

deer accidents for the other 3 areas (Table 47). In general, the deer vehicle

accident rate at Ned Brown declined by a minimum of 50% during the herd

reduction. Additionally, on 2 highway segments that lie adjacent to the area

where most deer were removed, accident totals declined from 19 (1985 and 1986)

to 4 (1987 and 1988).

Deer Reduction at Chicaqo-O'Hare International Airport

During autumn 1987, O'Hare Airport administrators conmitted to the deer

reduction plan proposed by INHS (Table 3) and selected a low residual deer

population goal (i.e., <10 deer remaining on site). A DOC deer removal permit

was issued to the Director of the Department of Aviation Safety. Ten

potential shooting and capture site were baited with corn and elevated blinds

were established at 3 locations where elevated dirt or landfill mounds (i.e.,

burmes) were present. Burmes were used as backstops to safely stop discharged

bullets. After a 15cm snowfall which provided excellent contrast for

observability, 66 deer were counted by helicopter on 7 January 1988. Based on

this count, our goal was to remove a minimum of 56 deer leaving S10 deer on

airport property.

Rocket nets were used to live-capture 12 deer. Eight of these deer were

translocated to Will County as part of the INHS study on the survival and

movements of translocated deer (Jones and Witham 1990). The remaining 4 deer

were euthanized by shooting while restrained under the net. Sharpshooters
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killed 38 deer from elevated blinds and from elevated positions on burmes.

Four deer were shot from vehicles at locations where the bait site was

positioned near a burme. One additional subadult deer was wounded (1/43, 2%

wounding rate) and not recovered after it moved into a location where the

discharge of a second bullet would have been unsafe. A total of 54 deer was

removed using rocket nets and sharpshooters.

From 1-3 sharpshooters were at bait sites a total of 112.25 hours (25

separate episodes). The removal rate for the entire period was 0.37

deer/hour. Removal rates, determined for 5 consecutive 20-hour intervals,

declined sharply after 60 hours (0.35, 0.7, 0.7. 0. and 0.15 deer/hr) (Fig.

20). The regression of the cumulative number of deer killed by sharpshooters

on cumulative shooting hours was best described by the power function

ywO.746 8̂6. r2=0.94. df-23 (Fig. 21)

The sex and ages (cementum annuli counts and wear/replacement methods

were used to age adults) of deer removed from the airport indicated that most

deer on site were < 2 years old. The oldest deer removed were a buck and a

doe that were both aged at 6 years (Fig. 22). Age specific fetal rates were

determined from counts of fetuses during postmortem evaluations. All 9 female

fawns were aparous. One yearling doe carried doe into deerto doe rous. 11i53
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plant. The 44 deer produced 2,164 lbs of ground venison that was donated to

the Chicago Food Depository for distribution to the needy of Chicago. Market

value of the ground venison was $ 8,115.00 (based on $3.75/lb retail value of

commercial ground venison, 4/14/88, Czimer Foods, Lockport, 



were recaptured once and 1 was recaptured twice. Three deer escaped from

traps before they could be restrained by handlers. Twenty-one deer were

considered for translocation. Among these deer, 2 does (1 fawn and 1 adult)

died during handling and 1 adult doe that tested positive for Lyme disease was

euthanized. The remaining 18 deer were translocated to the Wildlife Prairie

Park enclosure near Peoria, Illinois. Post release deaths within the

enclosure were 2 deer (1 male fawn, 1 adult doe) at < 1 week, 1 adult male at

< 1 month, and I adult female 
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intervals at 0.10-0.05 deer/trap night, and then dropped to zero (Fig. 24).

Over 50% of deer were captured by the 36th trap night and 90% of captures were

made by trap night 136.

Sharpshooters started on 22 March following a decrease in trapping

success. Deer were shot during early mornings and late evenings when the

preserve was closed to the public. Thirty-nine deer were killed during 100.5

hours (x-0.39 deer/shooting hour) and none were wounded. The regression of

the cumulative number of deer shot on cumulative shooting hours was a power

function (y-O.145X1407. r20.97, df-20). indicating that shooting efficiency

increased over time (Fig. 25). The rates of deer removed by sharpshooters

during 5 consecutive 20-hour (range 19-22 hours) intervals ranged from 0.20 to

0.75 deer/hour (Fig. 26).

Removal rates varied depending on whether 1 or 2 sharpshooters were

used. One sharpshooter (2x-0.567 deer/hr) was more efficient than 2

sharpshooters (x-0.308 deer/hr). Although there was no difference between the

average number of deer removed daily by 1 (i-=1.85 SE 0.45 deer/day, n-13 days)

or 2 sharpshooters (V1.88 SE 0.58 deer/day, n-8 days), the mean number of

hours/day combined for 2 sharpshooters (x-6.44 hrs/day) was 71% greater than

for 1 sharpshooter (4-3.77 hrs/day). Thus, a single sharpshooter was more

efficient than 2 sharpshooters because he took the same number of animals per

day in less time than 2 sharpshooters combined.

Age specific fecundity was assessed from fetal counts of does that were

field dressed intervals d t
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First year costs for the live capture of deer were divided between the

forest preserve district and the plaintiffs by court agreement. Live capture

required 1,046 LCFPD staff hours (average wages and benefits = $16.45/hr)

totalling $17,206.70, or $627.29 for each of the 27 deer that was captured and

handled. Exact expenditures by the plaintiffs were not available; however, a

minimum of $15,000.00 was spent on veterinarian services, transport of blood

samples for 
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Will County, Illinois. Most deer were captured with rocket nets, excepting 2
with drive nets, and 1 by remote chemical injection. Translocated does (N=25)
were radio marked and moved in individual transport crates or collectively in
a darkened horse trailer. Translocated bucks (N-25) were treated similarly
except marking was by ear tags only. Metro resident does (N=12) were live
captured, radio marked, and released on site. Estimated annual survival of
resident adults (0.73, n=12) was higher (z-2.01, p=0.02) than for translocated
adults (0.34, n-12). The annual survival of translocated doe fawns (0.44,
n-10) was not different (z=0.43, p-0.33) from the survival rate of
translocated adult does. Twelve (48%) translocated bucks were known to have
died during the first year post-release; 11 of these were shot by hunters.
Translocated does had higher, but not significantly different (p>0.05) mean
values for annual area of use, activity radius, and longest distance from the
release site than the resident does. Seven (32%, 5 fawns and 2 adults) of 22
translocated does moved >5 km from the release site during the first year
post-release. The longest movement was by a fawn, captured in southeast Cook
County, which in 2 months traveled >43 km (straight line) from the release
site to within 4 km of it's capture site. The principal reason for
translocating deer from metro preserves to rural locations is to reduce local
abundance without killing deer. Translocation may result in the deaths of
>50% of these deer during the first year post-release. If reduction of deer
numbers is warranted at specific sites in northeastern Illinois, alternative
methods of herd reduction should be evaluated. Evaluation of live trapping
and translocation should consider the probability of deer survival relative to
the reasons for selecting this method.

Alternatives: Population Control and Damage Abatement

Deer management and damage abatement.8 Tm (in2o530.8 Tm (tn
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and McCabe (1984) and Scanlon and Brunjak (1984) summarized techniques used to

capture and immobilize whitetails, respectively. Various methods used to

remove and handle large mammals including deer were discussed by Riney (1982).

Criteria for translocating deer were defined by Nielsen (1988) and Rongstad

and McCabe (1984). Kirkpatrick and Turner (in press?) reviewed fertility

control as a means for regulating deer abundance. Population management,

repellents, and fences to reduce deer depredations to agriculture have been

described extensively (Caslick and Decker 1977, McAninch et al. 1983, Matschke

et al. 1984, Craven and Hygnstrom 1988, and others).

No single method will achieve deer management objectives for all

situations that occur in metro environments--each method has advantages and

limitations which must be considered relative to site objectives. Although

many management options can be effective when conditions enable reliable

access to deer (e.g., confined deer populations in zoological institutions or

special study areas), the efficacy of each option declines (at different

rates) when the ability to remove, capture or treat deer is restricted by

factors such as increased size of an area, complex physiography (e.g., rugged

topography) or vegetation (e.g., swam or marsh communities), regular

immigration from nearby refugia, economics, societal preferences and/or legal

mandates.

We found it useful to consider alternative methods of deer management

and damage abatement in 2 ways. The first approach (Appendix H), developed by

J.M. Jones (unpub. report), divided alternatives into 4 primary categories

based on whether the method is for population control and/or damage abatement

and whether deer are killed. The latter is included because killing deer is

perceived as a major threshold action among metro residents. Exclusive of
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this emphasis 
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The INHS Urban Deer Research Program started in 1983 using an Apple IIE

personal computer. Some of the original data files are still retained on

5.25" floppy diskettes formated for the Apple IIE which was transferred to the

inventory of the IDOC Urban Deer Project manager. We upgraded the field

office computer to an IBM AT/XT-286 in FY87, and then again in FY89, to an IBM

PS-2. The latter remains as the principal office computer for the IDOC Urban

Deer Project. Some research data sets were analyzed by the University of

Illinois Statistical Laboratory, Champaign, under contractual services. The

university main frame computer was needed to analyze selected, large, data

sets that were developed early in the research program. However, this

situation was less than satisfactory as we experienced numerous problems in

communicating our needs to statistical consultants and much time was spent

checking both data entry and data analyses for errors. The current database

management and statistical analyses capabilities of personal computers and

software, has reduced this problem to an insignificant level for the IDOC

Urban Deer Project. The IDOC Urban Deer Project manager can access INHS data

as needed or desired, although all such records were not retained in a

standardized database management format.

Transfer of proiect infortion to organizations and publics

The number of organizations, publics, and media contacts made by INHS

personnel over the course of this study is uncountable. A partial list of

contacts includeds

Print media: Associated Press (2), Chicago Sun Times (6) Chicago Tribune
(13), Chicago Department of Aviation Public Relations (4), Chicago Reader (3),
Daily Herald (17). Elgin Courier (1), Glencoe News0 (not )0. Tm (A )Tj1 T24.7 Tm (needs )Tj8r /F9ns, Times (2).
Illinois Game and 

Fish Magazine0 (not )9 0 0 12 266  26.3 Tm ((2). )Tj
9.8 0 0 12 294 126.5 Tm (In )Tj
10.1 0 0 12 312 126.5 Tm (Vere )t0 (not )6 0 0 12 362 126.8 Tm ((1), )Tj
10 0 0 12 390 127. Tm (Joliet )Tj8r /F9ns, Herald 

(1), Lake
Geneva Chronicle0 (not )8 0 0 12 175 114.87 Tm (needs )Tj8r /F9ns, Lerner publications (1). servi5 Tm (3 /F9ns, )Tj203 114 Tm (Reader ) Joli 
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Radio media« WBBM (1), WIND (1), WGN (1)

Television medias Channel 2-CBS (3), Channel 5-MAQ (5), Channel 7-WLS
(3). Channel 9 (2), Channel 32 (2)

Presentations: Auroraland Bowhunters (1). Barrington Natural Historical
Society (2), Cook County Forest Preserve District (2), Chicago Botanical
Society (1), Governors State University (2). 
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DISCUSSION

Deer health and insular preserves

Numerous workers have evaluated the relative health or condition of deer

at 2 or more rural locations separated by distance (Rosen and Bischoff 1952,

Weckerly et al. 1957, and others) or by barriers (Klein 1964). Geographically

separated subpopulations may differ substantially in average morphometry,

physiological status and/or reproductive performance if interchange by deer

between areas is restricted and if areas vary in habitat quality. Such

interregional differences in size, health, and productivity of deer typically

result from site-specific nutrition which varies by location within and among

years. Deer on a chronic chron60nic 

chro6bia, 

483w16bia, 
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tailed deer in the 
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cohort most sensitive to nutritional deficiency. Skeletal measurements, body

weight and girth of fawns in Ned Brown/Des Plaines were always < thoseawns 
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health is a management objective for deer on metro preserves (e.g.. no

starvation, maintaining suboptimal condition of does to effect lower

recruitment) then a "do nothing" strategy may not achieve this objective.

Our results demonstrating substantial differences in health and

reproductive performance among deer from areas in close proximity, suggest

that workers developing deer demographic profiles for regional population

models should be cautious when making comparisons. Selection of data from one

site may be skewed relative to more representative regional averages.

Most urban environs typically lack the normal complement of natural

mechanisms that limit deer abundance. Local habitats have been extensively

altered by humans, and surprisingly, many of these perturbations favor deer

survival. In such settings, choices made by abunda 424 blter 113idualsns, and su04 
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CMA, large predators are absent. Winter weather is harsh but within the

normal limits of the northern range of the white-tailed deer. In these metro

preserves, deer survival and productivity fluctuate predominately under the

constraints of weather and interannual variations in available nutrition. In

rural settings, temporal increases in deer abundance are more likely to be

offset by a combination of dispersal and hunter harvest. However, on

relatively small, non-hunted, insular sanctuaries the negative consequences of

increased deer abundance are acutely accentuated. High deer numbers on metro

preserves will decline only as a result of dieoffs triggered by severe weather

or disease, or both; or from reductions caused by protracted submaintenance

nutrition resulting from degraded plant resources caused by foraging deer.

Eventual reduction of numbers of deer by malnutrition best characterizes the

conditions that existed at Ned Brown and Des Plaines preserves. Our

evaluation of observed deer densities in the CMA suggest current concern for

at least 12 of the 52 preserves surveyed that represent 92k)2 (25%) of the

total preserve area.

Prognosiss Plant recovery at the Ned Brown Preserve

Understorv recovery in Busse exclosure

Our analyses were hampered by the phenological stage of the understory

at the time of sampling; spring ephemerals were gone in 1984 and declining in

1987, and woody plants did not have fully developed leaves in 1986. Although

visual comparison of the exclosure and control plot reveals obvious

differences and substantial regeneration within the former, stem density and

percent cover data show few trends indicating substantial recovery of

desirable herbaceous and woody species over the years. In hindsight,
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measurement of the height, size, and/or robustness of the understory plants,

excluding unimportant species such as woody seedlings and unpalatable plants,

would have been desirable. The latter measurements would have complimented

density measurements and made possible quantification of differences between

plots. Plants within the exclosure were of increased vigor and stature, a

fact only hinted at by percent cover data. The measurements presented herein

do not convey that the palatable plants within the control plot tended to be

short (i.e., generally < 15 ca); however, the inverse relationship of woody

stem density to woody percent cover in the exclosure, as compared to the

control plot, indicates the small stature of woody plants (i.e., woody

seedlings) in the latter. Percent cover measurements were selected initially

with the hope that they would reflect differences in plant size but they more

sensitive to differences in time of sampling and the phenological stage of

plants during the spring development than density measurements.

Despite these limitations, some signs of regeneration in the understory

vegetation were evident. The ratio of herbaceous stem density within the

control plot to the herb stem density in the exclosure showed a definite

decline over time for all herbaceous species, excluding grasses, sedges, and

Allium spp., morespecies, spp., species, 
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more tenacious exotic species (i.e., garlic mustard, Alliaria officinalis)

which may be an "increaser" species in degraded forest understories (i.e.,

overbrowsed) even under an essentially closed canopy; fortunately this species

has not, thus far, become well established in the nature preserve.

Development of methods/indices that will eliminate or minimize

interannual phenological differences is required; a simplistic ratio of

control plot measurements divided by similar parameters measured in the

exclosure shows some promise in analyzing trends (e.g., in stem density of

herbaceous species) over time. Regeneration of the understory vegetation

after exclusion may follow the theoretical curves shown in Figure 26. As an

example, the stem density of the understory plants should be the same for the

exclosure and control plot if the basic premise of similarj
12.1 0 0  0 0 12 378 429674 Tm (p6 )Tj
15.3 0 012 438 453.61Tm (p6 )Tj
10.1 0 0 12 426 526.85Tm (p6 )Tj25.1 0 0 12 257 477.7 Tm (p6 )Tjj
1sT
BT
3 Tr /F9 1 Tf 
10 0 0  12 71 550.3 T405exclosurlly 



86

intense) browsing by deer, plant recovery would not mirror that of the

exclosure and would be relatively prolonged. Conversely, a woodlot with a

more open canopy or intensively managed for understory regeneration (e.g.,

prescribed burning to stimulate growth and to eliminate saplings of shade-

tolerant species such as sugar maple, and reintroduction/seeding of former

understory constituents) would probably exhibit understory recovery more

quickly (Line C, Figure 26). However, efforts to stimulate understory

development in the absence of management of deer numbers may provide less than

desirable results (Behrend and Patric 1969); deer densities as low as 10.4/ka2

(Behrend and Patric 1969) and 15.4/km2 (Tilghman 1989) may suppress tree

seedling development in forests extensively managed for understory development

and regeneration. Delaying deer reduction programs until forests are severely

degraded only increases eventual expenditures, not only for deer removals, but

also any subsequent understory restoration projects.

Establishing an exclosure in a woodlot exhibiting the initial stages of

ofofscan
9.3 
ET
BT
3 Tr480 30489Tm (sbes.)Tj
ET
BT
3 Tr 
9.730489Tm (sbenefics ) 107 355.6 Tm (Establishing )1
13.9 0 0 0 1283 (a )TjThes.tagrams fores (prolonged. )Tj 0 0 12 377 43452Tj
1oresLine sfforts fors and oals, 
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identify immediate management needs.

Methods of analyzing deer-vegetation interactions must be realistically

evaluated in light of the clearly stated objectives for implementing such

studies. For example, the use of exclosures as educational tools can be

immeasurably beneficial in situations where educati(for )Tj
9
1990 12 357 62.  (situations )Tj442
1990811 233 67.1 Tm (where )Tj49.91990811 23ar 671.5 Tm (be )Tj
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regeneration of the understory in a red pine (Pinus resinosa) forest was

inhibited 
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upon the normal woody recruitment/successional patterns in the nature

preserve.

Estimated woody stem densities for the < im, > 1m and <2.5 cm DBH, and

2.5-10.2 cm DBH size classes were 32,000-33,000/ha, 2,827-3,360/ha, and 1,107-

1,264/ha, respectively, in Busse Woods South. This typical inverse

relationship between stem density and size class was not observed in the

nature preserve; density values (per hectare) in Busse Nature Preserve were

23,000-36,000 shrubs/saplings < lm (excluding first year seedlings), 648-816

live shrubs/saplings > la and <2.5 ca DBH, and 1,040-1,272 live saplings

between 2.4 
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High deer numbers have apparently caused the lack of seedlings/sprouts <

2.5 cm 
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reducing and controlling deer abundance. In contrast, lethal methods of deer

control have been more effective but less acceptable to urban publics. The

inverse relationship between effectiveness and general acceptability of

methods of deer control creates polarization between government agencies and

the general public.

The resolution of suburban deer conflicts requires cooperation among the

state wildlife agency, local governments, the affected individuals or

landowners, and public groups with special interests. None of these parties

can resolve deer issues independently. The state wildlife agency regulates

the use of wildlife resources as defined by legislative mandated laws,

whereas, land-use established by property owners and zoning, is the principal

determinant of wildlife abundance and population quality (Smith and Coggin

1984). Because deer, and often times deer habitat, are resources held in

public trust, interested citizens can profoundly influence management decision

through socio-political processes.
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management options. The role of state government in this process is

informational. Local public officials and landowners need unbiased

information on deer biology, ecology, and deer management alternatives. They

also need professional expertise 
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Table 1. Agencies and organizations with representatives serving on the

Community Liaison Committee for the Chicago Urban Deer Study.

American Humane Association
Brookfield Zoo
Cook County Forest Preserve District
DuPage County Forest Preserve District
Fund for Animals
Great Lakes Outdoor Writers
Illinois Audubon Society
Illinois Department of Conservation
Illinois Natural History Survey
Illinois Nature Preserves Comission
Illinois Wildlife Federation
Kane County Forest Preserve District
Lake County Forest Preserve District
Max McGraw Wildlife Foundation
Morton Arboretum
Chicago-O'Hare International Airport
Sierra Club
U.S. Department of Agriculture



Table 2. Outline of deer reduction plan for the Ned Brown Preserve, Cook County,

Illinois.

I. Problem statement - The number of white-tailed deer in the Ned Brown
Preserve has exceeded the ability of the vegetaion to support them on a
sustained basis. Deer, through browsing, have substantially decreased
forest regeneration and have severely reduced understory vegetation. The
deer herd (1985) is a phase of "destructive overshoot"--a situation where
deer have impacted not only palatable plants but also many of the less
palatable species. Such conditions are not compatible with maintaining
and preserving the diverse array of plant and small animal species that
are indigenous to this site. Chronic malnutrition among Ned Brown deer is
apparent and the frequency of deer-vehicle accidents reported on adjacent
roads is high.

II. Objectives

A. To reduce deer-browsing pressure to a level that enables the
regeneration of forest trees and understory plant species in the
Busse Woods Nature Preserve and adjacent areas of the Ned Brown
Preserve.

Evaluation: Vegetation measurements (XX)

B. To significantly reduce the number of reported deer-vehicle
accidents on roads adjacent to Ned Brown.

Evaluations Monitor frequency of deer-vehicle accidents on state
numbered highways adjacent to Ned Brown.

C. To significantly improve average physical condition of the deer
herd.

Evaluations Postaortem examinations (condition indices, physical
measurements, and reproductive performance)

III. Decision Rules Deer will be removed from the Ned Brown Preserve if deer
density exceeds 8 deer/km2 of deer habitat.

Evaluations Helicopter counts of deer during winter.



Table 3. Outline of key elements of the O'Hare Airport 



Table 4. Summary of Lake County Forest Preserve District 





Table 5. Minimum winter density of white-tailed deer on selected forest

preserves in Lake County, Illinois.

No. of deer Density
Location Area (km2) counted (Deer/km2)

Columbian Gardens 0.91 17 19
Ryerson Cons. Area 2.23 52 23
Daniel Wright Wds. 2.54 55 22

& Lloyds Wds.
MacArthur Wds. & 2.05 37 18



Table 6. Minimum winter density of white-tailed deer on selected forest
a,b,c

preserves in DuPage County, Illinois.

No. of deer counted

Area Density
Location (km2) 1985 1987 1988 (deer/km2)

Blackwell 4.53 14 13 12 3
Burlington Park 0.21 0 0 0 0
Churchill Wds. 0.98 0 2 2 0 - 2
Greene Valley 5.83 29 21 19 3 - 5
Herrick/Danada 6.24 6 19 17 1 - 3
Hidden Lake 1.58 11 13 31 7 - 20
McDowell Grove 1.68 0 1 17 0 - 10
Pratt's Wayne Wds. 5.18 2 11 15 0 - 3
Springbrook 7.20 0 0 9 0 - 1
Timber Ridge 2.46 19 19 28 8 - 11
Waterfall Glen 9.84 71 217 221 7 - 22
W. Branch DuPage River 7.04 23 22 13 2 - 4
West DuPage 1.89 3 0 2 0 - 2
Winfield Mounds 1.37 4 6 3 2 - 4

a
Counts made by 2512j
3 Tr /FTf 
16. 0 0 12 69 283.2 Tm (Winfield )Tj0. 0 0 12 5
16. 12 24ob14.6 y722.98 4

15 Winfield 5.18 



Table 7. Minimum winter density of white-tailed deer on selected forest

preserves in southern Cook County, Illinois.

No. of deer counted

Area a b c Density
Location (km2) 1983 1985 1988 (deer/km2)

Sag Valley Division
E. Willow Rd. 7.49 41 48 5 - 6
W. Willow Rd. 9.30 71 119 8 - 13
Tampier Lake 4.87 24 33 5 - 7
McGinnis Slough 4.40 22 22 5

Palos Division
W. Willow Rd. 12.46 78 60 125 5 - 10
E. Willow Rd. 12.38 113 273 247 9 - 22
Black Partridge Wds. 1.37 0 0 0

Salt Creek Division
W. Rt 



Table 8. Minimum winter density of white-tailed deer on selected forest

preserves in southern Cook County, Illinois.

No. of 



Table 9. Reproductive performance of does from 5 locations within the

Chicago metropolitan area, 1984-85.

Female age No. of does
class by No. of does
area examined Fetuses/N

(N) Aparous Singleton Twin Triplet

Fawn

Ned Brown
Des Plaines
Palos
Northwest Cook
Non-Cook

15
16
7

15
23

15
16
4
7
9

0
0
3
6

10

0 0
0
0
2
4

0
0
0.43
0.67
0.78

Yearling

Ned Brown
Des Plaines
Palos
Northwest Cook
Non-Cook

Adult

Ned Brown
Des Plaines
Palos
Northwest Cook
Non-Cook

5
13
2
2
9

3
1
1
0
2

21
22
6
5
5

1
10
1
0
0

11
8
1
1
0

0
1
0
0
0

9
12
5
2
2

0.60
1.15
0.50
2.00
1.56

0
0
0
2
3

1.38
1.45
1.83
2.20
2.60



Table 10. Cause specific mortality and survival of fawn white-tailed deer

captured, marked, and released on the Ned Brown Preserve, Cook County, Illinois.

Cause of Death

Interval No. of
Interval Days Survival Survival 95% CI loadkill Collected Unknom

Days late

Male

Dec 83-Jun 84 181 2,681 0.873 0.722*1.000 0.000 0.000 0.127 (1)

Dec 84-Jun 85 180 99 3yf81 

99 3yf81 



Table 11. Cause specific mortality and survival of yearling white-tailed deer

captured, marked, and released on the Ned Brown Preserve, Cook County, Illinois.

Cause of Death
No. of

Interval Survival
Interval Days Days Survival 95% CI Roadklill Collected Unknon

Male

Jan 84-Nay 84 152 486 1,000 0.000 0.000 0.000

Jun 84-*Nov 84 183 2,944 0.830 0.672-1.000 0.170 (3) 0.000 0.000

Dec 84-Nay 85 182 2,795 0.937 0.824-1.000 0.063 (1) 0.000 0.000

Jun 85-Nov 85 183 1,065 0.840 0.598-1.000 0.000 0.159 (1) 0.000

Dec 85*Apr 86 151 199 0.218 0.026-1.000 0.000 0.782 (2) 0.000

Female

Jan 84-*ay 84 152 117 0.271 0.021-1.000 0.000 0.000 0.729 (1)

Jun 84-Mov 84 183 915 1.000 0.000 0.300 0.000

Dec 84-*ay 85 182 1,132 0.851 0.621-1.000 0.000 0.000 0.149 (1)

Jaun 85Iov 85 183 1,139 1.000 0.000 0.000 0.000

Dec i5-Nay 86 182 738 0.476 0.206-1.000 0.175 (1) 0.349 (2) 0.000



Table 12. Cause specific mortality and survival of adult white-tailed deer

captured, marked, and released on the Ned Brown Preserve, Cook County, Illinois.
V

Cause of Death
No. of

Interval Survival
Interval Days Days Survival 95% CI Roadkill Collected Unknown

Male

Dec 83-Nay

Jun 84-Nov

Dec 84-May

Jun 85-Nov

Dec 85-Kay

Jun 86-Nov

94

84

85

85

86

86

183

183

182

183

182

183

972

1,768

1,768

3,413

1,600

1,001

0.828

0.901

0.734

0.687

0.634

0.694

0.572-1.000

0.736-1.000

0.517-1.000

0.520-0.907

0.406-0.990

0.417-1.000

0.172

0.098

0.256

0.224

0.091

0.153

(1)

(1)

(3)

(5)

(1)

(1)

0.000

0.000

0.000

0.000

0.183

0.153

(2)

(1)

0.000

0.000

0.000

0.089 (2)

0.091 (1)

0.000

Fesale

Dec 83-May 84

Jun 84-Nov 84

Dec 84-May 85

Jun 85-Nov 85

Dec 5-Kay 86

Jun 86-Ilo 86

183

183

182

183

182

193

2,055

2,667

2,374

3,328

2,427

1,704

0.765

1.000

0.681

0.848

0.591

0.471

0.565-1.000 0.000

0.000

0.487-0.953 0.191 (3)

0.703-1.000 0.152 (3)

0.400-0.872 0.000

0.269-0.822 0.076 (1)

0.000

0.000

0.000

0.000

0.409

0.454

0.235 (3)

0.000

0.127 (1)

0.000

0.000

0.000

(7)

6)



Table 13. Age structure of deer removed from the Ned Brown Preserve based on

backdating ages to 1 June 1984. Ages of deer of fawns and yearlings were

determined by wear and replacement; adults were aged by counting cementum

annuli.

Ages Females Males

0-1 31 31
1-2 22 19
2-3 37 3
3-4 27 8
4-5 14 2
5-6 8 0
6-7 4 2
7-8 4 0
8-9 4 0
9-10 2 0

10-11 0 - 0
11-12 0 0
12-13 0 0
13-14 1 0



Table 14. Seasonal and site variation of physical measurements of female fawn
whitetails collected from 5 locations in the Chicago Metropolitan Area during
1984-1985.

Total length Hind Foot Femur Femur/HF

a
Area n x SE n x SE n x SE n x SE

Autumn

16
3

11
7
6

1437.9
1403.8
1367.7
1345.4
1374.7

36.7
35.4
44.1
40.1
33.7

13
6
7
8
6

412.9.
408.3
399.4
408.3
406.0

4.2
8.8
8.3
9.6
8.8

10
6
8
8
5

224.4
220.0
213.5
214.3
210.4

3.2
2.6
4.8
4.8
5.2

9
5
7
5
5

0.54
0.53
0.54
0.52
0.52

0.00
0.01
0.01
0.01
0.00

(P = 0.4676)

3
7
2
5
10

1458.0
1523.3
1511.0
1438.4
1355.9

56.6
29.5
1.4

47.9
8.8

(P = 0.7459)

4
8
2
6
15

(P = 

406.0406.0



Table 15. Seasonal and site variation of measurements of the condition of female
fawn whitetails collected from 5 locations in the Chicago Metropolitan Area
during 1984-1985.

Whole Body 



Table 16. Seasonal and site variation of physical measurements of male fawn
whitetails collected from 5 locations in the Chicago Metropolitan Area during
1984-1985.

Total length Hind Foot Femur Femur/HF

Area n x SE n x SE n x SE n x SE
Area n x SE n x SE n x SE n x SE

Autumn

16
3

11
7
6

8
7
8
9
5

1486.0
1444.0
1405.6
1431.9
1405.8

21.3
25.7
23.1
23.0
35.1

12
8
9

11
5

440.4
430.5
412.8
429.4
430.4

5.3
5.6
8.2
6.1
9.0

11
8
9

11
5

233.5
234.0
218.1
225.9
219.4

3.6
2.7
4.1
3.1
6.5

10
8
7

10
5

0.54
0.54
0.53
0.53
0.51

0.00
0.00
0.00
0.01
0.01

(P = 0.1565) (P = 0.0605) (P = 0.0127) (P = 0.0324)

6 < 3

4
5
2

10
10

1606.3
1558.2
1601.5
1487.0
1437.3

13.0
29.1
36.5
20.6
30.7

5
9
4
13
16

(P = 0.0024)

444.0
453.2
448.5
432.4
428.3

11.5
5.8
6.2
4.9
5.3

6
8
3
14
14

(P = 0.0278)

6 < 11,16

237.3
239.5
230.0
223.2
218.6

7.0
4.0
5.8
3.3
2.6

(P = 0.0014)

5
8
3
12
12

0.53
0.53
0.51
0.52
0.51

0.01
0.01
0.01
0.00
0.01

(P = 0.1783)

6 < 3

22 1636.5 13.7
6
3
17
4

1524.7
1534.3
1513.4
1517.3

109.3
81.6
28.3
68.3

24 459.9 12.1
7
4
21
4

454.1
458.0
447.4
454.5

6.9
17.7
4.8

13.0

(P = 0.0377)

6 < 11,16

(P = 0.9082) (P = 0.0026) (P = 0.7528)

6 < 16

Northwest Cook County = 3
Non-Cook County = 16

Palos-Sag Valley = 11 Ned Brown = 6
Des Plaines = 7

Winter

16
3

11
7
6

Spring

16
3

11
7
6

28
6
5
20
5

252.6
242.5
240.4
238.3
228.8

2.1
5.8
6.7
2.7

15.0

23
6
4
19

1517.3
Des 
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Table 17. Seasonal and site variation of the condition of male fawn whitetails
collected from 5 locations in the Chicago Hetropolitan Area 



Table 18. Seasonal and site variation of physical measurements of female



Table 19.
whitetails
1984-1985.

Seasonal and site variation in the condition of female yearling
collected from 5 locations in the Chicago Metropolitan Area during

Whole Body Kistner Kidney Fat
Girth (mm) Weight (kg) Evaluation Index

a
Area n x SE n x SE n x SE n x SE

Summer

814.4 15.1
849.0 61.0

854.6 26.1
774.0 11.0

11
2
4
4
3

49.3
49.2
51.0
50.3
45.7

2.7
5.2
4.9
4.7
0.8

14
1
5
6
3

50.6
30.0
62.0
64.2
46.7

4.8

5.6
6.2
4.4

0.40
0.14
0.60
0.89
0.28

0.14

0.26
0.26
0.10

(P = 0.2669)

799.8
850.0
906.0
886.0
920.3

52.9

23.9

(P = 0.9420)

7
1
1
2
3

56.2
44.9
52.6





Table 21. Seasonal and site
whitetails collected from 5
1984-1985.

variation of 



Table 22. Site variation of physical measurements of female whitetails >2 years
old collected from 5 locations in the Chicago Metropolitan Area.

Total length Hind Foot Femur 



Table 23. Seasonal and site variation in the condition of female whitetails >2
years old collected from 5 locations in the Chicago Metropolitan Area during
1984-1985.

Whole Body Kistner Kidney Fat
Girth (mm) Weight (kg) Evaluation Index

a
Area n x SE n x SE n x SE n x SE

Summer

1 1030.0
0
2 955.5
8 868.3
3 807.3

10.5
14.3
1.7

(P = 0.0006)
6 < 11,16
7 < 



Table 24. Site variation of physical measurements of male whitetails >2 years
old collected from 5 locations in the Chicago Metropolitan Area.

Total length Hind Foot Femur Femur/HF

a
Area n x SE n x SE n x SE n x SE

All Seasons

16 10 1839.6 38.7 15 493.0 4.5 15 278.3 5.0 11 0.56 0.01
3 7 1848.4 44.1 10 510.9 4.9 9 283.7 5.1 9 0.56 0.01
11 6 1867.2 34.9 8 497.3 6.4 9 276.1 4.2 8 0.55 0.01
7 18 1781.5 29.7 21 490.9 3.1 19 271.9 2.2 17 0.55 0.01
6 19 1739.5 26.6 29 493.9 4.4 28 266.7 2.2 26 0.54 0

(P = 0.0614) (P = 0.0958) (P = 0.0087) (P = 0.0818)

6 < 3

Areas:
Northwest Cook County = 3
Non-Cook County = 16

Palos-Sag Valley = 11 Ned Brown = 6
Des Plaines = 7



Table 25. Seasonal and site variation in the condition of male whitetails >2
years old collected from 5 locations in the Chicago Metropolitan Area during
1984-1985.

Whole Body Kistner Kidney Fat
Girth (mm) Weight (kg) Evaluation Index

a
Area n x SE n x SE n x SE n x SE

Summer

0
0
2 1092.0
0
2 804.5

36.0

55.5

(P = 0.0491)
6 < 11

4 1071.8 33.0

1060.0
1046.4
995.0

0
1 107.5
2 108.2
1 112.5
3 54.4

0
1

7.9 2
0

11.3 3

(P = 0.0910)

4
2
1
6
5

36.5

(P = 0.8793)

97.6
109.8
80.3
94.3
78.3

95.0
92.5 7.5

55.0 29.3

(P = 0.5912)

10.5 3
5.4 2

1
6.4 5
5.1 5

(P = 0.1617)

73.3
85.0
80.0
68.0
70.0

16.7
5.0

11.8
6.7

(P = 0.8997)

0
1
1
0
2

1.60
1.54

0.71 0.15

(P = 0.2366)

6
3
1
6
5

1.38
1.62
1.14
1.74
1.95

0.38
0.60

0.56
0.50

(P = 0.9205)

1108.0
981.0 54.9

1010.0
927.5 32.5
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Table 26. Mean densities (stems/a 2) of plants <1 i3 Busse Woods exclosure (BEX)
and adjacent control plot (BCP), 1984-89 (N=48 I1m quadrats per plot per year
unless otherwise noted).

SPECIES 1984 (August) 1985 (May) 1986 (April) 1987 May 1988 (May) 1989 (May)
3EX BC? 5X 3;P B3E 3C? X 3CP BEXa. BC? E!X 0C?

a) herbaceous species

Alliua canadense 0 0 0.8 17.3 16.7 23.7 ".9 23.4 8.9 16.2 0.4 12.4
A. tricoccua 0 1.0 1.6 0.3 0.7 7.8 0.1 0.4 T b 4.0 0.5 4.6
Allium sp. 0.1 0 0 0 0 0 0 0 0 0 0 0
Aneaone spp. 0.5 0.4 0 0 0 0 0 0 0 0 . 0 0
A. quinquefolia 0 0 0 0 T 0 T 0.1 0 0 0 0
A. virginiana 0.2 0.5 0 0 0 0 0 0 0 0 0 0
Anelonella thalictroides 0 0 T 0 0 0.1 0 0 0 0 



Table 26. (cont.)

SPECIES 1984 ;August) 1935 (May) 1986 (April) 1987 (May) 1988 (May) 1989 (May)
BX BCP BX BCBC? 381 BCP E31 BCP BEla BCP EI BCP

b) woody spe:ies

Acer saccharuu 0.1 



Table 27. Mean densities (stems/m2) of plants <1m in Busse Woods exclosure (BEX)
and adjacent control plot (BCP), 1984-89 (N=48 la' quadrats per area per year
unless otherwise noted).

1'84 (August) 1985 (May) 1986 (April) 1987 (May) 1988 (May) 1989 (May.
a

PLANT TYPE BEX BCP BEX BCP BEX BCP BEX BCP BEI BCP BEX BC?

Herbaceous 13.9 6.6 71.2 22.5 119,1 37.3 17.4 14.6 108.7 29.7 144.2 27.2
(11)b (14) (20) (21) (16) (20) (19) (23) (18) (23) (18) (20)

Woody 0.8 1.3 1.3 3.3 4.6 9.0 1.5 0.8 11.4 18.2 18.0 16.8
(10) (9) (9) (3) (11) (10) (12) (6) (10) (6) (9) (5)

first-year NR(c) NR MR MR 3.8 8.7 MR NR MI I 13.5 13.9
'seedlings'

Exotic Woody 0.3 0.5 0.4 0.2 0.5 0.3 0.3 T (d) 0.I 0.1 0.2 0.3
(1) (I 1) ( ) (1} (1) (I) il) (1) (1) (1) (1) (1 )

e
Others 2.3 5.1 5.6 58.0 19.9 27.3 10.3 58.8 12.7 54.5 3.0 41.1

(3) (3) (5) (8) (3) (5) (5) (6) (5) (5) (5) (6)

Total 14.3 13.5 78.4 84.0 144.0 105.3 29.5 74.2 132.9 102.4 165.4 85.4
(25) (27) (35) (38) (33) (38) (37) (35) (34) (35) (33) (32)

a
Only 32 peruanent quadrats were usable due to fallen trees.

Nuiber cf species shown in parentheses.

Not Recorded during saipling.

Trace amounts cf <0.05 steis/a2.

The "others" category includes grasses, sedges, Alliu: canadense, and A. tricoccum.



Table 28. Mean densities (stems/a 2) of plants <1m in Busse Nature Preserve

during May 1986-1989; number of species shown in parentheses.

Plant Type 1986 1987 1988 1989

Herbaceous 32.4 (20) 38.5 (24) 32.7 (27) 28.2 (28)

Woody 17.3 (14) 3.7 (15) 5.7 (15) 7.5 (15)
a

First-year 15.9 NR (b) NR 4.8
"seedlings"

Exotic Woodyc 0.8 (1) 0.5 (2) 0.4 (2) 0.9 (1)
d

Others 24.4 (5) 50.6 (4) 19.0 (5) 16.0 (5)

Total 75.0 (40) 93.4 (45) 57.8 (48) 52.6 (48)

a
Also included in the "Woody" category.

Not Recorded.

Includes Rhamnus cathartica and Viburnum opulus.

Includes grasses, sedges, mosses, unidentifiable species, and other obviously
unpalatable species (i.e., Allium canadense, Allium tricoccum, Sanicula
canadensis, and Eupatorium rugosum).



Table 29. Mean densities (stems/a 2) of plants <la in Busse Nature Preserve,

1986-89 (N=50 lu3 quadrats per plot per year).

SPECIES 1986(May) 1987(May) 1988(May) 1989(May)

a) herbaceous species

Allium tricoccum 6.3 3.0 4.4 3.9
Anemone quinquefolia 2.5 2.0 1.1 2.0
Arisaema dracontium 0 0 T 0.1
A. triphyllum 1.8 1.4 0.7 1.2
Boehmeria cylindrica T (a) T 0.2 0
Caulophyllum thalictioides 1.4 0.1 2.8 1.3
Cardamine douglassii 0.9 0.7 1.2 1.0
Chenopodium album 0 0 0 T
Circaea quadrisulcata 0 8.1 T T
Claytonia virginica 2.6 4.0 1.5 8.4
Dentaria laciniata 10.8 5.2 15.6 6.2
Epipactis helleborine 0 0 0 0.1
Eupatorium rugosum 0 0 0 0.1
Erythronium albidum 7.8 6.8 5.8 5.0
Galium spp. 0.6 0.2 1.0 0.1
Geranium maculatum 1.4 1.8 1.1 0.7
Geum canadense 0.5 0.2 0.2 0.1
Hackelia virginiana 0 0 0 0.1



Table 29: Mean densities (stems/m ) of plants <lm in Busse Nature Preserve.
1986-89, continued.

SPECIES 1986(May) 1987(May) 1988(May) 1989(May)

b) woody species

Acer saccharum 0.1 0.5 1.9 0.3
Carya spp. T T T T
Cornus spp. T 0 0 0
Crateagus spp. 0.1 0.1 0.1 0.1
Euonymous atropurpurea T 0.2 0.3 0
Fraxinus spp. 0.4 0.1 0.1 2.2
Lonicera spp. 0.8 0.2 0.3 0.1
Ostrya virginiana 0.1 0.5 1.9 0.3
Parthenocissus quinquefolia 0.1 0.3 0.1 0.9
Prunus serotina 0.9 0.2 0.5 0.5
Quercus spp. 0 0 0 0.1
Rhamnus cathartica 0.8 0.5 0.3 0.9
Ribes missouriense 0 0 0 T
Smilax spp. 0 T T T
Staphylea trifolia " 0 T 0 0
Tilia americana 0.1 0.2 0.3 0.6
Toxicodendron radicans 0.2 0.5 0.8 0.5
Llmus spp. 14.5 0.3 0.4 1.9
Viburnum spp. T T T 0
Vitis riparia 0 T T 0.1
First-year "seedlings" 15.9 4.8

Number of species 15 17 16 16
Mean density 18.2 4.3 5.8 8.4
Relative density (%) 24.3 4.6 10.4 16.0

c) other species

Sedges (i.e., Carex spp.) 10.8 40.6 4.2 6.2

Grasses (e.g., Glyceria spp., 6.9 5.9 9.9 5.0
Poa spp., Sphenopholis spp.)

Unknowns 0.4 1.2 3.4 0.9

Number of species 4 3 3 4
Mean density 18.1 47.7 14.5 12.1
Relative density (%) 24.1 51.1 25.1 23.0

d) all plants

Number of species 40 43 Au 48
Mean density 75.0 93.4 37., 32.6

a 2
Trace amounts of <0.05 stems/m .



Table 30. Mean percent cover of plants < la in Busse Nature Preserve 



Table 31. Mean percent cover of plants <lm in Busse Nature Preserve, 1986-89

(N=25 20a line intercepts per year).

SPECIES 1986(May) 1987(May) 1988(May) 1989(May)

a) herbaceous species

Allium canadense T (a) T T T

A. tricoccum 2.0 T 1.9 2.4

Anemone quinquefolia 



Table 31. (cont.)

SPECIES 1986(May) 1987(May) 1988(May) 1989(May)

b) woody species

Acer saccharum T T 0.1 T

Carya spp. 0 0 T 0

Cornus spp. T 0 T T
Crateagus spp. r T T T
Euonymous atropurpurea T T T T
Fraxinus spp. T T T 0.1
Lonicera spp. 0.1 0.1 T T
Ostrya virginiana T 0.1 T T
Parthenocissus quinquefolia T T T 0.1
Prunus serotina T T 0.1 T

Quercus spp. 0 0 0 T

Rhamnus cathartica T T T 0.1

Rubus spp. 0 0 0.1 0

Smilax spp. 0 T 0 T

Tilia americana T T T 0.1
Toxicodendron radicans T T T 0.1

Ulmus spp. 0.2 0.1 T T
Viburnum spp. T 0 0 0

Vitis riparia T T 0 0

First-year "seedlings" 0.2 0.2

Number of species 15 14 15 15

Mean % cover 0.4 0.5 0.5 0.5

Relative cover (%) 8.3 12.2 7.5 7.6

c) other species

Sedges (i.e., Carex spp.) 0.3 0.6 0.7 0.5

Grasses (e.g., Glyceria spp., 0.1 0.3 0.3 0.1

Poa spp., Sphenopholis spp.)

Unknown 225 264." 0 (%)8. Tm (0.1rLTm 8m7
9.4 0 0 9 88T10 124 276own 225 264." 0 (%T4 276.3 -8 Tm (Sphenopholis )Tj
9S0 10 4880 10 488 480.1 Tm (0)TF)Tj
10 0 0 10 482 492.1 Tm (0.1)Tj
ET
B2161 Tm (0MoTf 
9.7 09. 0 0 10 26724019 Tm (spp0 0 )Tj
10 0 0 10 304019  Tm (0.53)Tj
10 0 0 10 482 444.3 Tm 7 Tm  0 0 11 264.09 Tm (sp------------------------------------------------------------0 )Tj
10 0 0 10 488 408.3 Tm (0)Tj
ET
B14916r /F5 1 Tf 
10.5 0 9 75 5 466.814918Number )Tj
10 10 74 347.35814918Numbef )Tj
13.6 0 0 0 10 129 4119codendro)Tj
8.9 0 0 10 4 27319co6r /F540 

0

7.6

spec.)Ac
48
13
.6
 0
48
80
 1
0 
48
8 
41
62
2.
8 
Tm
 4
90
 

0



Table 32. Mean densities (stems/ 2 ) of plants < la in Busse Woods South during

April-May 1986-1987; number of species shown in parentheses.

Plant Type 1986(April) 1987(May)
n=30 n=30

Herbaceous 94.5 (18) 80.1 (18)

Woody 3.5 (14) 3.2 (16)
a

First-year 0.2 NR (b)
c

Exotic Woody 0.4 (1) 0.2 (1)
d

Others 20.5 (8) 12.8 (5)

Total 118.9 (41) 98.1 (40)

a

b

c

d

Included in the "Woody" category also.

Not Recorded during sampling.

includes Rhamnus cathartica.

includes grasses, sedges, unidentifiable species, and other
obviously unpalatable species (i.e., Allium canadense,
and Allium tricoccum).



Table 33. Mean percent cover of plants < la in Busse Woods South during April-
May 1986-1987. The number of species found is shown in parentheses. The sample
size was 15-20m permanent line intercepts per year.

Plant Type 1986(April) 1987(May)

Herbaceous 5.2 (16) 9.1 (24)

Woody 0.8 (15) 4.5 (16)
a

Exotic Woody 0.2 (1) 0.6 (1)
b

Others 0.7 (5) 1.9 (5)

Total 6.9 



Table 34. Estimated average densities (stems/ha) of shrubs and saplings > la in
2 diameter (at breast height) classes in Busse Nature Preserve, 1985-1987 (n-50
5X5a 



Table 35. Estimated average densities (stems/ha) of shrubs and saplings >1l in
2 diameter (at breast height) classes in Busse Woods South, 1985-1986 (n-25 5X5m
quadrats in 1985 and 30 quadrats in 1986).

Species 1985 1986

<2.5cm 2.5-10.2cm <2.5cm 2.5-10.2cm

Acer saccharum 1472 368 1307 307

Carya cordiformis 16 0 93 0

C. ovata 80 0 53 13

Cornus spp. 48 0 0 0

Corylus americana 16 0 13 0

Crateagus spp. 208 48 93 0

Fraxinus spp. 128 48 107 13

Malus spp. 0 0 13 0

Ostrya virginiana 160 208 120 280

Prunus americana 224 0 0 0

P. serotina 16 16 0 0

Quercus spp. 48 0 0 0

Rhamnus cathartica 128 64 347 80

Tilia americana 448 352 320 200

Ulmus spp. 176 144 67 187

Viburnum spp. 0 0 27 0

Xanthoxylum americanum 192 16 267 13

Dead/leafless 784 160 627 67

Total live 3360 1264 2827 1107



Table 36. Importance value indices 



Table 37. Relative percentages of developed landscape within a 225 km2 study

area centered on the Ned Brown Preserve, Cook County, for 1949, 1965, 1970 and
a, b

1985.

Year

Development
Classification 1949 1964 1970 1985

No development 82.6 57.9 49.7 24.8

LowTm (24.8)Tj
ET
BT
3 6pment 



Table 38. Relative percentages of road types within a 225 



Table 39. Relative percentages of vegetation types within a 225 km2 study

area centered on the 



Table 40. Relative percentages of water resources within a 225 km2 study area

centered on the Ned Brown Preserve, Cook County, for 1949, 1965, 1970 and
a, b

1985.

Year

Water
Resource 1949 1964 1970 1985

Classification

No water 86.1 92.2 88.9 90.2

Stream 7.5 4.6 4.9 3.5

Shoreline 1.2 1.3 2.6 4.7

Open water 1.1 0 0.1 0.5

Marsh shoreline 4.2 1.9 3.6 1.2

Open marsh 0 0 0 0

a
Definitions:

No water = no water identified in cell

Stream = segment of stream <100 m in width in cell

Shoreline - interface between land and lake, pond, or river >100 m width

Open water entire cell is open water

Marsh shoreline = interface between land and marsh in cell

Open marsh = entire cell is marsh



Table 41. Mean cost of deer-vehicle accidents in Cook County, Illinois, during
a,b,c

1984 to 1988.

Cost
Category Mean SE Range of Values
by Year

1984

N = 140 usable responses

Vehicle repair
Towing
Substitute vehicle
Medical
Lost wages
Other
Total cost (d)

1985

N = 79 usable responses

$ 1,149.44
10.40
35.25
13.57
17.35
0.77

1,226.78

Vehicle repair
Towing
Substitute vehicle
Medical
Lost wages
Other
Total cost (d)

$ 1,328.71
10.65
40.84
26.61
33.38
6.13

1,446.32

133.61
2.53

11.76
13.49
19.83
4.93

156.65

0.00
0.00
0.00
0.00
0.00
0.00
55.00

- 8,010.25
- 125.00
- 565.00
- 752.00
- 1,500.00
- 384.00
-10,387.25

1986

N = 94 usable responses

Vehicle repair
Towing
Substitute vehicle
Medical
Lost wages
Other
Total cost (d)

$ 1,470.66
13.55
83.00
18.37
28.14
9.04

1,622.77

183.33
2.71

22.26
8.03
11.78
4.66

194.84

0.00



Table 41. (cont.)

Cost
Category Mean SE Range of Values
by Year

1987

N = 118 usable responses

Vehicle repair $ 1,247.03 98.36 0.00 - 8,000.00
Towing 9.26 2.41 0.00 - 130.00
Substitute vehicle 57.46 11.25 0.00 - 509.00
Medical 1.56 1.15 0.00 - 1314t0



Table 42. Relative comparison of average costs associated with deer-vehicle

accidents in Cook County, 1984-1988.

Cost Categories (%)

Substitute Lost Other
Year Repair Towing Vehicle Medical Wages Costs

1984 93.7 0.8 2.9 1.1 1.4 0.1

1985 91.9 0.7 2.8 1.8 2.3 0.4

1986 90.6 0.8 5.1 1.1 1.7 0.6

1987 92.3 0.7 4.3 0.1 0.3 2.3

1988 92.4 0.6 4.6 0.6 0.7 1.1



Table 43. Number of deer-vehicle accidents 



Table 44. 



Table 45. The minimum number of deer counted during helicopter surveys during

winter and the number of deer removed by INHS annually at the Ned Brown

Preserve from 1983-84 to 1988-89.

1983-84 1984-85 1985-86 1986-87 1987-88

Aerial count
North NB 258 207 154 85 47
South NB 35 46 36 33 56

Minimum density
North NB 37 30 22 12 7
South NB 4 6 5 4 7
Total NB 20 17 13 8 7

No. deer removed 10 25 125 142 61





Table 47. Correlation matrix comparing the frequencies of deer-vehicle accidents

at locations in Cook County. Accident frequency data were from Illinois

Department of Transportation summaries (1982-1988) for selected road sections

within each area.

Area

Area
Ned Brown Northwest Cook Des Plaines Palos Cook

Ned Brown 1.0

Northwest Cook -0.63 1.0

Des Plaines 0.13 0.25 1.0

Palos 0.24 - 0.37 0.91 1.0

a
Cook -0.75 0.90 0.42 0.43 1.0

(-0.79) (0.89) (0.39). (0.37)

a
Correlation coefficients in parentheses were determined by comparing subcounty
(e.g., Palos) accident frequencies with those from Cook County that were reduced
by the number of accidents in the subcounty of comparison.

Example: (Palos accidents) vs (Cook County total accidents - Palos accidents)



Table 48. Outline of deer management options 



Table 48. (cont.)

1.2.0.0.0.0

1.2.1.0.0.0
1.2.1.1.0.0
1.2.1.1.1.0
1.2.1.1.2.0
1.2.1.1.2.0
1.2.1.2.0.0
1.2.1.3.0.0

1.2.2.0.0.0
1.2.2.1.0.0
1.2.2.1.1.0
1.2.2.1.2.0
1.2.2.1.3.0
1.2.2.2.0.0
1.2.2.2.1.0
1.2.2.2.1.1
1.2.2.2.1.2
1.2.2.2.1.3
1.2.2.2.1.4
1.2.2.2.1.5
1.2.2.2.1.6
1.2.2.2.1.7
1.2.2.2.1.8
1.2.2.2.2.0
1.2.2.2.2.1
1.2.2.2.2.2
1.2.2.2.2.3
1.2.2.2.2.4
1.2.2.2.2.5
1.2.2.2.2.6
1.2.2.2.2.7
1.2.2.2.3.0
1.2.2.2.3.1
1.2.2.2.3.2
1.2.2.2.3.3
1.2.2.2.3.4
1.2.2.2.4.0
1.2.2.2.4.1
1.2.2.2.4.2

2.0.0.0.0.0
2.1.0.0.0.0
2.1.1.0.0.0
2.1.2.0.0.0
2.1.3.0.0.0
2.2.0.0.0.0

Nonintervention
Cognizant inaction
Acceptance of problem
Avoidance of decision
Compensation (e.g.. monetary) (93)

Incognizance or no recognized problem

(cont.)

Habitat and/or behavior modification

Modify habitat characteristics
Provide supplemental, diversionary, or attractant foods
Provide feed (6,7,22,28,42,68,87,104,105,106,107)
Fertilize (20, 61, 97)
Seed/plant
Road modification (77, 79)
Decrease carrying capacity via silviculture (16, 75)

Modify deer use of habitat resources
Exclusion
Electric fence (8, 18, 44, 51, 58, 71, 73, 98)
Non-electric fence (18, 30, 31, 51, 71, 78)
Mechanical barriers to protect individual plants (24,40,45)
Repellents and warning devices
Area (i.e., smell)
Feather meal (70)
Human hair (15, 89)
Meat meal (70)
Predator odors (57)
Putrescent egg solids
Soap (89)
Tankage (89)
Other
Contact (i.e., taste) (19)
Ammonium soaps of higher fatty acides
Benzyl diethyl methyl ammonium saccharide, thymol
Bone tar oil
Capsaicin (15, 70, 89)
Putrescent egg solids
Thiram
Other
Auditory (i.e., hearing)
Dog (89)
Exploder (18, 89)
Gun discharge (89)
Vehicle whistle
Visual (i.e., sight)
Road mirrors/reflectors (34,72,74,80,81,85,108)
Scarecrow (89)



Table 48. (cont.)

1) Anderson 1961, 2) Ashcraft and Reese 1957, 3) Barrett et al. 1982, 4)
Beasom 1974, 5) Beasom et al. 1980, 6) Brown and Mandery 1962, 7) Carhart
1943, 8) Caslick and Decker 1979, 9) Causey and Cude 1980, 10) Causey et al.
1978, 11) Clover 1956, 12) Connolly 1978, 13) Connolly 1981, 14) Connor et al.
19870 15) Conover 1984, 16) Conover 1988, 17) Cook et al. 1971, 18) Craven
1983, 19) Crawford and Church 1971, 20) Crouch and Radwan 1981, 21) Dalberg
and Guettinger 1956, 22) Dasmann et al. 1967, 23) Dechert 1967, 24) DeVoe and
Schaap 1983, 25) DeYoung 1988, 26) Diehl 1988, 27) Dinnes 1982, 28) Doman and
Rasmussen 1944, 29) Downing and McGinnes 1969, 30) Falk et al. 1978, 31)
Feldhammer et al. 1986, 32) Garrott and Bartmann 1984, 33) Gavitt et al. 1974,
34) Graves and Bellis 1978, 35) Greer 1968 (elk), 36) Haigh and Hopf 1976, 37)
Hamlin et al. 1984, 38) Harder and Peterle 1974, 39) Harris 1984s55. 40)
Hawthorne 1980, 41) Hawkins et al. 1967, 42) Hubert et al. 1980, 43) Huegel et
al. 1985, 44) Hygnstrom and Craven 1988, 45) Ishmael and Rongstad 1984, 46)
Jessup et al. 1983, 47) Jones and Witham 1990, 48) Krausnman et al 1985, 49)
Krefting et al. 1955, 50) Krefting and Erickson 1956, 51) Longhurst et al.
1962, 52) Lowry and McArthur 1978, 53) Matschke 1977a, 54) Hatschke 1977b, 55)
Matschke et al. 1984, 56) Martin and Krefting 1953, 57) Melchiors and Leslie
1985, 58) McAtee 1939, 59) McCullough 1975, 60) Mech 1984, 61) Mitchell and
Hosley 1936, 62) Montgomery and Hawkins 1967, 63) Moore et al. 1977, 64)
Nielsen 1982, 65) Nielsen 1989, 66) Nesbitt 1975, 67) Ozoga et al. 1982, 68)
Ozoga and Verme 1982, 69) Palmer et al. 1980, 70) Harris et al. 1983, 71)
Palmer et al. 1985, 72) Pojar et al. 1975, 73) Porter 1983, 74) Queal 1968,
75) Radwan 1972, 76) Ramsey 1968, 77) Reed 1981, 78) Reed et al. 1974, 79)
Reed et al. 1975, 80) Reed and Woodard 1981, 81) Reed et al. 1982, 82) Rempel
and Bertram 1975, 83) Roseberry et al. 1969, 84) Roughton 1979, 85) Schafer
and Penland 1985, 86) Schilling 1938, 87) Schoonveld et al. 1974, 88) Scott
and Causey 1973, 89) Scott and Townsend 1985, 89) Severinghaus 1963, 90) Silvy
et al. 1975, 91) Steigers 
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Fig. 1. Four-county study area of the INHS Urban Deer Research Prograa.



NON-COOK

Fig. 2. Deer condition was compared among 5 substudy areas (Des Plaines, Ned
Brown, Non-Cook, Northwest, and Palos) in the Chicago metro area.
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Figs. 12-15. Potential deer habitat in Cook, DuPage, Kane, and Lake counties,
based on Landsat Thematic Mapper satellite data collected in 1988. The 5
general categories of deer habitat (different shades on figures) includeds

Primary:

Secondary,

Teritaryv

Forest and savanna

Residential with trees, nonmaintained grass, cropland,
alfalfa and sod

Maintained grass

Nondeer habitat: Residential-treeless, urban features, and urban 



Figs. 16-19. Distribution of deer-vehicle accidents
on state-numbered highways for Cook, DuPage, Kane, and
Lake counties, during 1975, 1981, and 1987. Symbols
represent different frequencies of accidents that
occurred within 1 km2 cells.
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Fig. 20. Deer removal rates in 20-hr increments that were achieved by
sharpshooters at O'Hare Airport during winter, 1988.
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Appendix A. Witham, J.H., and J.M. Jones. 1990. White-tailed deer abundance

on metropolitan forest preserves during winter in northeastern Illinois.

Wildl. Soc. Bull. 18:13-16.
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WHITE-TAILED DEER ABUNDANCE ON METROPOLITAN
FOREST PRESERVES DURING WINTER IN

NORTHEASTERN ILLINOIS

JAMES H. WITHAM, Illinois Natural History Survey, 607 E. Peabody, Champaign, IL 61820

JON M. JONES,' Illinois Natural History Survey, 607 E. Peabody, Champaign, IL 61820

Urban development has expanded beyond
the traditional core areas of most major cities.
Land-use planners in many metropolitan areas
have recognized the value of natural areas for
open space and have included them as part of
development schemes (McHarg 1969, Hench
et al. 1987, Adams and Dove 1989). These nat-
ural areas provide habitat for wildlife as well
as recreational opportunities for people, there-
by increasing the occurrence and diversity of
wildlife-human interactions (Bird 1986).

The white-tailed deer (Odocoileus virginia-
nus) is the largest wild mammal to inhabit such
natural areas in the Chicago Metropolitan Area
(CMA) of northeastern Illinois. Principal deer
habitat in the CMA is in forest preserves ad-
ministered by county governments. The many
deer that inhabit metropolitan forest preserves,
coupled with the progressive insularity of these
sites, have led to negative interactions with
humans and to locally severe browsing damage
to vegetation. 



14 Wildl. Soc. Bull. 18(1) 1990

Table 1. Chicago 



METROPOLITAN DEER ABUNDANCE * Witham and Jones

Table 2. Number of white-tailed deer counted during
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BODY COMPOSITION AND CONDITION EVALUATION OF
WHITE-TAILED DEER FAWNS

BRUCE E. WATKINS,' Chicago Zoological Society, Brookfield Zoo, Brookfield, IL 60513
JAMES H. WITHAM, Illinois Natural History Survey, 607 E. Peabody Street, Champaign, IL 61820
DUANE E. ULLREY, Department of Animal Science, Michigan State University, E. Lansing, MI 48824
DEBORAH J. WATKINS,' Chicago Zoological Society, Brookfield Zoo, Brookfield, IL 60513
JON M. JONES,2 Illinois Natural History Survey, 607 E. Peabody Street, Champaign, IL 61820

Abstract: Sixteen white-tailed deer (Odocoileus virginianus) fawns were captured between November and
April 1984-86 near Chicago, Illinois, to evaluate relationships between body composition and condition
indices. Body fat (bled, ingesta-free basis) of the fawns ranged from 2.3 to 48.9%, dry-matter basis. Of 6
morphometric indices, chest girth had the highest correlations with body mass, gross energyugm (DEER )T90 9 249 568.5 Tm (and )Tj
9. 0 659 249 568.5 Tmbasis. 

Of T
BT
3 Tr /F5 1 Tfj
9. 0 039 249 568.545Tm (6)Tj
ET
BT
3 Tr /F5 1 Tf 
8.9 0 0 9 306 558.1 (ct Tmtemices, )Tj
8.6 0 529 306 558.1 Tm (indices, )T 
8.4 0 0 9 391 548.2 arca (gross )Tj
8.3 0 019 391 548.2ma (gross )Tj
9.1 0 019 391 548.2 Tm (and )Tj
8.7 0 0 9 392 548.3 Tm (composdices, )T 
8.4 029 9 392 548.3visceramass, gross 

and composdices, and and
mass, and ocnemiuations had the highest correlations with gross and 



40 DEER CONDITION EVALUATION * Watkins et al.

METHODS
Between November and April 1984-86, 16

white-tailed deer fawns (10 M, 6 F) were cap-
tured by rocket net on county forest preserves
near Chicago, Illinois. Two deer were collected
in November, 4 in December, 2 in January, 7.
in March, and 1 in April. Immediately after
capture, animals were manually restrained, aged
as fawns based on the absence of the third molar,
sampled for blood by jugular puncture, and eu-
thanized by injection of T-61 solution (National
Laboratories, Somerville, N.J.).

Body Processing
The fawns were transported from the field to

a laboratory and processed within 1 hour after
death. Each animal was weighed and measured
as described by Feldhamer et al. (1985), except
that right shoulder height was measured from
the plantar surface of the hoof. Animals were
bled from the neck over a tared polyethylene
bag and eviscerated. Contents of the digestive
tract (ingesta) were removed, and urine con-
tained in the bladder was discarded. The skin
with hair and dew claws intact (hide) was care-
fully removed with a minimum of adherent
muscle and fat. Carcass fat, musculature, and
visceral fat were visually scored (Kistner et al.
1980). The thyroid lobes were removed and
trimmed to remove extraneous tissue. The M.
gastrocnemius muscle from the point of inser-
tion of the tendon of Achilles to the points of
origin on the lateral and medial heads of the
femur was removed from the right leg. Marrow
plugs (about 3 cm long) were taken from the
center of the right femur and from the center
of the right mandible. (was )Tj
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tein with a refractometer. Serum thyroxine (T4)
was measured as described by Watkins et al.
(1983). Serum T3 was determined with a solid-
phase radioimmunoassay (Gammacoat, Clinical
Assays, Travenol-Genentech Diagnostics, Cam-
bridge, Mass.) validated for deer serum (T3 re-
covery = 105.6 ± 2.4 [SE]; parallelism [expect-
ed-observed ng/mL]: 0.57-0.54, 1.14-1.12; 2.85
at serum volume used in assay, 5.7-5.4, 9.12-
7.51). Hematocrit (PCV) was determined with
microcapillary tubes, and hemoglobin (Hgb) was
measured by the cyanomethemoglobin method.
Red blood cell counts (RBC) were made with a
Coulter Counter. Mean erythrocyte cell volume
(MCV), mean corpuscular hemoglobin (MCH),
and mean corpuscular hemoglobin concentra-
tion (MCHC) were calculated with standard for-
mulas.
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Table 3. Index relationships (r : 0.9) with bled, ingesta-free body mass and composition of white-tailed deer fawns from northern
Illinois, November-May 1984-86. P < 0.05 unless indicated by NS (i.e., nonsignificant).

Dependent variablea

Body mass (kg)

Body gross energy
(mcal/kg)

Body fat (%)

Body crude protein
(%)

Body gross energy
(meal)

Body fat (g)
Body crude protein

(g)
Body ash (g)

Independent variableb (r) (model type]

Total kidney mass (0.88) [1]; Right kidney mass (0.88) [1]; Total body length (0.85)
[1]; Shoulder height (0.81) [1]; Hindfoot length (0.76) [1]; Blood mass (0.70) [3];
Left kidney mass (0.68) [1]; Thyroid mass (0.63) [3]; Ingesta mass (NS).

Live mass (0.87) [4]; Gastrocnemius GE (kcal/g) (0.83) [3]; Blood GE (kcal/g)
(0.77) [3]; Hide GE (kcal/g) (0.66) [3]

Mandible marrow fat (%) (0.89) [5]; Live mass (0.87) [4]; Hide fat (%) (0.83) (2]; T3
(0.82) [1]; MCHC (-0.79) [6]; chest girth (0.74) [4]; SUN (-0.63) [4]; RBC (0.63)
[3]; PCV (0.62) [3]; T4 (0.62) [3]; Serum protein (0.60) [3]; Blood fat (%) (NS);
NEFA (NS); Hbg (NS); MCH (NS); MCV (NS).

Gastrocnemius crude protein (%) (0.82) [2]; Live mass (-0.80) [1]; Hide crude pro-
tein (%) (NS).

Gastrocnemius mass (0.88) [4]; chest girth (0.83) [1]; T3 (0.75) [1]; MCHC (0.75) [6];
RBC (0.69) [3]; PCV (0.67) [3]; T4 (0.66) [3]; Serum protein (0.63) [3]; SUN
(-0.54) [4]; Hgb (0.52) [3]; NEFA (NS); MCH (NS); MCV (NS).

Hide mass (0.88) [1]; Chest girth (0.79) [4].
Hide mass (0.87) [1]; Liver mass (0.87) (3]; Total kidney mass (0.84) [1] Viscera

mass (0.81) [11
Total body length (0.8) [1]. Hindfoot length (0.66) [1]; Chest girth (0.65) [1]; Car-

cass mass (0.64) [1]; Live mass (0.6) [1]; Shoulder height (0.58) [11

a Body concentrations are on a dry matter basis.
b GE - gross energy; Hgb - hemoglobin (g/dL); MCH - mean corpuscular hemoglobin (pg/RBC); MCHC - mean corpuscular hemoglobin

concentration (g/dL cells); MCV = mean corpuscular volume (fL); NEFA - serum nonesterifed fatty acids (/un/L); PCV - packed cell volume
(%); RBC - red blood cell count (10

6/mm
3
); SUN - serum urea nitrogen (mg/dL); T3 - serum triiodothyronine (ng/mL); T4 - serum thyroxine

(ng/mL).c 
Model type: [1] Y - Bo + BiX; (2] Y - Bo + Biln(X); (3] In(Y) - Bo + BIX; [4] I(Y) - Bo + BIln(X), [5] Y - -l/(Bo + BiX); [6] Y - Bo +

BiX + B2(Sex).

0.016(Mandible fat[%]) + 0.848, r = 0.79, n =
7, SE = 0.035).

Carcass and viscera crude protein concentra-
tions were highly related to body crude protein
by linear relationships. Gastrocnemius crude
protein concentration provided the next best in-
dex to body crude protein.

Serum T3 showed the closest relationship with
body fat of the blood and serum constituents we
analyzed. Sex interacted with mean corpuscular
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Table 4. Significant (P :s 0.0001) bivariate regression models with body component concentrations as the dependent variable
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body ash mass. Live mass and body mass were
poor predictors of body ash mass.

Serum T3 concentration showed 
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marrow fat, each of 
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models that include at least 1 independent vari-
able related to fat.

Gastrocnemius fat mass and gross energy (kcal)
may provide the most practical single 
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Watkins, B. E., Witham, J. H., and Ullrey, D. E. 1991. Body composition

changes in white-tailed deer fawns during winter. Can. J. Zool. 00:

000-000.

Body composition was determined for 16 white-tailed deer

(Odocoileus virginianus) fawns captured near Chicago, Illinois between

November and April to investigate changes in body composition and

chemical component distribution as fawns catabolized tissues over the

winter. Live weights of the fawns ranged from 16.8 to 41.6 kg, and

ether-extractable fat concentration of the bled, ingesta-free body ranged

from 2.3 to 48.9%, dry basis. Carcass, viscera, and hide contained, on

average, 70%, 21%, and 9% of the bled, whole body fat, respectively.

Above approximately 15% whole body fat (dry basis), the percentage of

body fat in the viscera increased and the percentage in the carcass

declined. Body composition (blood-, ingesta-, and fat-free basis)

averaged 72% water, 23% crude protein, and 5% ash; ash and phosphorus

concentrations increased and protein concentration decreased over the

winter. Sodium concentration tended to decrease. Based on relationships

between chemical components and body weight, the composition of weight

lost during winter was calculated to range from 12% water, 84% fat, 4%

protein, and 0.5% ash during early winter to 73% water, 0.3% fat, 25%

protein, and 2% ash during early spring. Calculated metabolizable energy

derived from tissue catabolism was a quadratic function of body weight

and ranged from 7.7 to 1.1 Mcal/kg 

tissue 
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Introduction

Knowledge of body composition is important for evaluating the

condition of deer and for understanding the effects of environmental

factors on deer populations. White-tailed deer in northern latitudes

normally undergo seasonal anabolic-catabolic cycles with concomitant

changes in body composition. In a study of white-tailed deer in Quebec,

Hout (1982) found seasonal differences not only in fat content but also

in fat-free body composition. Most studies on the body composition of

white-tailed deer (Robbins et al. 1974, McCullough and Ullrey 1983,

Rumpler et al. 1987) have not investigated seasonal changes.

Net tissue catabolism by deer is critical for winter survival when

food quantity and quality are inadequate. Few attempts have been made to

determine the composition of winter weight loss in deer. Based on

relationships between body composition and body weight in white-tailed

deer fawns during winter, Hout (1982) concluded that body protein and ash

losses were relatively constant at 22% and 3-4% of weight lost,

respectively, whereas the rates of fat catabolism and water loss

decreased and increased, respectively, as fawns lost weight. Using

isotope dilution, Torbit et al. (1985) reported protein losses 
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content of lost weight based on changes in body composition with

decreasing weight.

Methods

Sixteen free-ranging white-tailed deer fawns (10 males, 6 females)

were captured by rocket net near Chicago, Illinois between 1984 and 1986

during late November (N - 2), December (N - 4), January (N - 2), March (S

- 7), and early April (N - 1). Each animal was immobilized with ---

-

-----
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Blood, ingesta, kidney, liver, and thyroid weights were not determined

for 2 animals (a female in November, and a male in April). Blood

analyses were not available for 2 other animals.

For analysis, the fawns were divided into two groups: those

captured early (i.e., November-January; 6 males, 2 females) and those

captured late (i.e., March and April; 4 males, 4 females). An

independent t-test was used to test for differences in body composition

and component distribution between periods. Data were analyzed with

males and females combined and for males only. Regression analysis was

performed using SPSS/PC+ statistical software (Norusis 1988). The

following model was used to determine relationships between body

components (Yj and Xji) and sex (Xi2; 0 - male, 1 - female):

Yi " Bo _0 BAIX + B2Xi2 + 3X2Xiz+ + ei.

When B2 and B3 did not differ significantly (P < 0.05) from zero based on

a partial F-test, a bivariate model was used. When necessary, dependent

and/or independent variables were transformed to achieve linearity. The

transformation providing the highest correlation with the most normal and

independent distribution of residuals was selected. Significance for all

analyses was considered to 
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the rates of standardized component loss relative to BIFB weight. Six

fawns (early period: 3 males, 1 female; late period: 1 male, 1 female)

were omitted from the analysis because they did not follow a pattern of

decreasing fat concentration 
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BIFB fat, dry matter basis (DMB), varied from 34-48.9% during the

early period and from 2.3-15% during the late period (Table 2). On the

average, carcass, viscera, and hide contained 69.7% + 2.4, 21% + 2, and

9.3% + 2.9 of the BIFB fat, respectively. As BIFB fat (DMB) increased up
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[6] Water loss - 24.357(X) - 1.035(X 2) + 586.79

[7] Fat loss - -34.106(X) + 1.431(X2) + 205.28

[8] Protein loss - 7.966(X) - 0.345(X2 ) + 201.36

[9] Ash loss = 1.783(X) - 0.0507(X2) + 6.57

BIFB fat (%, DMB) was related to BIFB weight (kg) as follows:

[10] In Fat - 0.136(X) - 1.009, r - 0.98, SEE - 0.25.

As BIFB weight decreased, the rate of fat catabolism decreased and

the. rates of water loss and protein catabolism increased (Fig. 2).

Between 36.1 and 25 kg of BIFB weight, the rate of protein loss increased

rapidly from 0.04-0.19 kg/kg. Between 25 and 12.9 kg, protein loss

gradually increased from 0.19-0.25 kg/kg. The rate of ash loss remained

fairly constant for BIFB weights between 12.9 and 25 kg (i.e., 19-22 g/kg

of weight loss), but between 25 and 36.1 kg, decreased to 5 g/kg of

weight loss. Based on the rates of fat and CP losses, the amount of ME

catabolized (Mcal) per kg of BIFB weight loss was calculated to range

from 7.7 to 1.1 for the fawns in the study:

[11] Catabolized ME (Mcal) - -0.272(X) + 0.0114(X2) + 2.7335.

Catabolized ME derived from fat (Meal) ranged from 7.5 to 0.03

(Meal) per kg of BIFB weight loss and comprised 97.8% of the total

catabolized ME at 36.1 kg and 2.8% at 12.9 kg BIFB weight:

[12] Catabolized ME from fat (Meal) - -0.307(X) + 0.1288(X2) + 1.8475.
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commonly observed feeding along roadsides. It is likely that the

Illinois fawns had greater Na concentrations due to this supplemental

source. Vegetation in the Great Lakes region is naturally low in Na and

it is doubtful that deer can consume adequate Na to meet the requirements

established for domestic ruminants by feeding solely on terrestrial

vegetation not amended with Na (Watkins 1983). The difference in body Na

between the Illinois and Michigan deer may reflect the potentially

marginal Na status of deer in the Great Lakes region that do not have

access to supplemental Na.

Body Weight Relationships

When fawns from both periods were combined, mean ingesta weight

expressed as a percentage of live weight (i.e., 9.6%) was similar to

reports for captive white-r0 0 10 253 570.3 Tm usfor captio044 594.3 TmefoeoTj5.6 5. Tm 0 10 y 
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proportion of Na in the viscera during the late period suggests a

decrease in the extracellular, exchangeable sodium concentration of

skeletal muscle as tissues were catabolized.

Changes in Fat-Free Body Composition

Mean composition of the fat-free BIFB of fawns in our study was

similar to that reported for white-tailed deer in other studies (Robbins

et al. 1974, Hout 1982, McCullough and Ullrey 1983). The higher ash and

phosphorus content and lower protein content of the dry, fat-free BIFB of

fawns collected in March and April probably resulted from body protein

catabolism occurring at a faster rate than ash loss during winter. Hout

(1982) found a similar seasonal variation in dry, fat-free BIFB ash and

protein composition of white-tailed deer fawns in Quebec. Calcium

concentration of the fat-free body did not increase over the winter

suggesting a differential loss of calcium compared to other minerals

possibly related to a decrease in activity.

The tendency for fat-free BIFB Na concentration to be higher during

the early period suggests that excess extracellular Na is excreted over

the winter as tissues are catabolized and plasma volume decreases.

Watkins (1983) hypothesized that Na "wash-out" occurs during winter in

wild to for cataj
9Tr /y re tiss300

winter et 
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from the analysis included an animal that had an ingesta-free 
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Below approximately 25 kg BIFB weight, protein and ash loss rates

calculated from our data were similar to loss rates reported by Hout

(1982). However, unlike the fairly constant loss rates reported by Hout

(1982), our data indicate rates of protein and ash loss accelerated

rapidly as weight decreased from 36 to about 25 kg BIFB weight. Rates of

water and fat loss calculated in our study also followed different

relationships than those described by Hout (1982). Although our methods

for calculating the composition of weight loss were similar, Hout (1982)
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ME coefficients, body protein would have accounted for an average of

13.3% of their catabolized ME. Equation 13 predicts 11.9-17% of

catabolized ME from body protein for the same range of BFPRs.

There is relatively little information on the composition of weight

loss in domestic ruminants. It is often assumed that the composition of

weight loss is approximately the same as the composition of weight gain

over the same range of body weights. Keenan et al. (1969) found underfed

sheep with an average BFPR of approximately 0.8 derived 14% of their

catabolized energy from protein (calculated using our ME coefficients).

Blaxter (1962: 93) noted that body protein accounted for as little as 8%

of the tissue energy catabolized by fat, adult sheep. Equations

presented by Wright and Russel (1984) based on the body composition of

cattle losing and gaining weight predict that weight change in adult non-

lactating, non-pregnant cattle varies from 14% water, 81% fat, and 4%

protein, and 0.7% ash at 600 kg IFB weight to 36% water, 50% fat, 13%

protein, and 2% ash at 300 kg IFB weight. Using our ME coefficients, body

protein would account for 2.3 and 10.9% of catabolized energy at these

weights, respectively.

Based on hTr  /Fm5
9./F516911oa18373.4 Tm hTr  /Fm5
9m65 mu0 154 638(body )Tj
4hTr  /Fm5
9requirTm (energyIFB )Tj
1297hTr  60 0 11 261 469.4 Tm 2energy at 
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was the lowest protein mass observed by more than 1.1 kg. From the very

weak condition of this animal, it was likely approaching its critical

protein mass required for survival. Assuming a typical critical protein

mass of 2.5 kg, the average early period fawn in our study could have

derived a total of 23% of its catabolizable ME from protein. At this

rate of protein catabolism, the ratio of body fat to catabolizable

protein would remain constant as fat and catabolizable protein would be

depleted simultaneously. In our study, fawns during the early period had

calculated fat:catabolizable protein ratios ranging from 2.1 to 1.1

whereas late period fawns had ratios ranging from 0.4 to 0.29. The

decrease in this ratio between periods indicates that protein catabolism

must occur at a considerably slower rate than the overall maximum (i.e.,

23% of catabolizable ME) when substantial fat reserves are available.

These calculations suggest the rates of long-term protein catabolism in

deer with substantial fat reserves (e.g., BFPR > 0.5) must be lower than

those reported by Torbit et al. (1985).

If it is assumed that the composition of catabolized tissues would

be similar during protein-energy deficiency and fasting, fasting weight

loss could be predicted by dividing the energy density of catabolized

tissues by daily energy requirements. Based on an average winter

maintenance ME requirement of 125 kcal/kg BWo'75/day (Thompson et al.

1973) and a BIFB/live weight ratio of 0.85, the percentage of BIFB weight

that would be lost daily to meet energy requirements during starvation

would change exponentially and vary from 6.5 to 0.75% for the smallest

and largest fawns, respectively, used in our analysis:
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[14] In BIFB weight lost per day (%) - DMB), 0 0 10 172 683.284m 230
3o2Tmpredicted7 0 0 10 142 683.3 Tm 230
3o2TmTj
9.4 0 0 102294 683.38Tm 230st 

64.5%4 0 0  1 Tf 
8.4 0 0 10 89 683.2343m3 302 
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Table 1. Live, ingesta-free body (IFB), bled IFB 
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Table 3. Blood composition (dry matter basis) of white-tailed deer fawns

during early and late winter.

Component (%)

Dry Matter

Gross Energy (kcal/g)

Ether extract

Crude Protein

Ash

Earlya

x SE

19.3 0.3

5.62 0.03

0.83 0.09

94.8 0.5

3.6 0.1

Lateb

x SE

16.9 0.6

5.39 0.06

1.21 0.18

93.2 0.8

3.9 0.4

a November-January. N - 7.

b March-April. N - 5.

c * - P < 0.05, ** - P <0.01, NS - nonsignificant. Parentheses indicate males

only.

26

PC

**(*)

**(*)

NS(NS)

NS(NS)

NS (NS)
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Table 4. Composition (dry matter basis) of the fat-free, ingesta-free body 
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Table 5. Relationships between body components (bled, ingesta-free basis) of white-

tailed deer fawns from northern Illinois, November-April 1984-86. Concentrations

are on a dry matter basis except for water or unless a fresh weight basis (FWB) is

indicated. N - 16., P < 0.01.

Independent

Variable (X)

Fat (g)

Fat (%)

Fat (%)

Fat (%)

Water (g)

Water (%)

In Water (g)

Water (%)

Water (g)

Water (%)

Ash (%)

Ash (%)

Dependent

Variable (Y)

Gross Energy (Mcal)

Gross Energy (kcal/g)

In 
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Fig. 1. The relationships between bled, ingesta-free body ether extract (BIFB EE)

(dry matter basis) and the percentages of BIFB EE contributed by the hide, viscera,

and carcass of white-tailed deer fawns during November-April from Northern Illinois,

1984-1986. Lines fitted by eye.

Fig. 2. The relationships between bled, ingesta-free body (BIFB) weight and

calculated loss of water, ether extract, crude protein, and ash per kg of BIFB

weight loss for white-tailed deer fawns during November-April from Northern

Illinois, 1984-1986.
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Appendix D. Watkins, B.E., D.E. Ullrey, J.H. Witham, and J.M. Jones 1990.

Field evaluation of deuterium oxide for estimating body composition of white-

tailed deer (Odocoileus virginianus) fawns. J. Zoo and Wildl. Medicine.

21:453-456.
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FIELD EVALUATION OF DEUTERIUM OXIDE FOR
ESTIMATING BODY COMPOSITION OF WHITE-TAILED
DEER (ODOCOILEUS VIRGINIANUS) FAWNS

Bruce E. Watkins, Ph.D., Duane E. Ullrey, Ph.D, James H. Witham, Ph.D.,
and Jon M. Jones, M.S.

Abstract: The efficacy of using deuterium oxide dilution under field conditions to predict body
composition of free-ranging white-tailed deer (Odocoileus virginianus) was evaluated using 10 fawns
captured near Chicago, Illinois, between November 1985 and March 1986. Estimated body water
was calculated using the average blood deuterium concentration 1.5 and 2 hr after i.v. infusion.
Estimated body water was correlated with true body water (r2 = 0.93) but overestimated true = r703 Trtimated 
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a 12-cc disposable syringe. One fawn was
injected with only 5.4 g of D20 via the jug-
ular vein because additional D20 was not
available. Blood samples were obtained by
jugular venipuncture from the vein opposite
the injected vein at 1.5 and 2 hr postinfu-
sion. After the last blood sample was col-
lected, each animal was euthanized by in-
jection of T-61 euthanasia solution
(National Laboratories, Somerville, New
Jersey 08876, USA). Each animal was bled
from the neck, and the weight of the blood
was combined with the weight of the pre-
vious blood samples. The contents of the
stomach (rumen, reticulum, omasum, ab-
omasum) and intestines (small intestine, ce-
cum, large intestine, rectum) were removed
and weighed. The entire carcass and viscera
from each animal and samples of digesta
were double bagged in air-tight polyethyl-
ene liners and stored at - 20*C. Tissues were
ground twice using a large auger grinder.
Blood and tissue samples were freeze-dried
and analyzed for dry matter, crude protein
(CP), ether extract (EE), GE, and ash as de-
scribed by Rumpler et al. 7 Blood samples
were frozen in sealed vacuum tubes for ly-
ophilization. The water fraction of the blood
samples was analyzed for deuterium using
infrared spectrophotometry. 2 Samples of the
stomach and intestinal contents from eight
deer were analyzed for water concentration.
Water contents of the ingesta of two deer
were predicted from the weights of stomach
and intestinal contents using the average
water concentrations of the eight analyzed
samples.

True body water (TBW) was calculated
by summing the water contained in the in-
gesta-free body with that contained in the
ingesta, as determined by analysis. Esti-
mated body water (EBW) was calculated
based on the ratio between blood deuterium
concentration and the amount of injected
deuterium.

Linear regression analysis was performed
using the SPSS/PC+ statistical program
(SPSS, Inc., 444 N. Michigan Ave., Chi-
cago, Illinois 60611, USA). Forward mul-

tiple regression was used when inclusion of
more. than one independent variable signif-
icantly (P < 0.05) improved the regression.
Homogeneity of regression coefficients was
tested using an F-test.8 A paired t-test was
used to test for differences between 1.5- and
2-hr blood deuterium concentrations.

RESULTS

Blood deuterium concentrations did not
differ significantly between 1.5- and 2-hr
postinfusion blood samples 80 205.5 Tm (with )Te1 0 0 10 ((EBWmOl4
10.2 0 0 10 25sd0 0 10 2286L34water )Tju7 0 0 10 375 634.6 T0.2 0 0 10 25s
11. 0 0 100 375 634.6 T0.2 0 0 10 25s
11. 0 0 100 375 6340 Tf 
11.1 0 0 10 1034 134.4 Tm (was )TjTm (signif-)T034 13nificant8 563.0 0 10 368 622.8 Tm7034 13Tm (betpac 0 0 10 211 217.5 T40 0 0 1j
10.6 0 0 10 360 375 634.150 0 1- )Tj
11 0 0 10 443 550.9 0 1 0 1- t (bloo2on )Tj
10.2 0 0611.1 Tm (51(bloo2on )T
10.8 00 0 10 188 467.8 Tm390 0 10- )TjTj
ET
BT
3 Tr /F5 1 T1 (blooD20 )T7 253.T
3 Tr /F443 550.9 50 0 4ed

Homogeneity 

(2 True 

t10 31 0  610.4±(and)Tj
ET
BT
3 Tr /F968 181.8 T3( 31 0  610.4S0 0 10 2
3 Tr /F6 1 Tf 
198 181.8 32531 0  610.4nT
3 Tr /F611.1 Tm 2 561 0  610.4=.5- )Tj
3 Tr /F5 1 Tf Tr /F5 1 T14.1 0  610.4 0 (improved )Tj
10.7 0 0 56 646.3 Tm 0 11 0 nificah10.910.6 0 0 1Tf 
10.8 5 11 0 nifica. 0 0 10 379  646.3 Tm 8111 0 nificaTBW3 Tm (postinfusion )Tj
11. 0 0 10 371 539.8 0  610.4(TET
BT
3 Tr868 622.8 Tm 6.8 0  610.4110.9 0 0 1 10 412 598.0.8 0  610.4 18110.9 0 0 10 168 181.8 T4(weighe)Tj
11.4 0 0 10 20 476 657.7 4eighe4 %(and)Tj
ET
BT
3 Tr /F5 1611.1 Tm 276.1ghe4 

ingesta, a 0 
10.2TBW1.7 0 
3 Tr /F5 1 Tf  1 205.6 T3210  0 
10.2(%(and)Tj
ET
BT
3 Tr /F5 1611.1 Tm 2.7 T 0 
10.2ET
BT
3 Tr Tf 
9. 0 08 T 0 
10.2liv. Tr /F5 1 Tf 
10.648 T 0 
10.210.8 0 0 0 10 1 1 Tf 
10.6 7 T 0 
10.2e64.8 Tm (and )Tj
11. 0 0 10 120 11 0 0 10 10310.5n 



WATKINS 



JOURNAL 



Appendix E. Cisneros, J.G. 1987. Helminthic and protozoan parasites of white-

tailed deer in urban areas of northeastern Illinois. Unpub. rep. sub. to Ill.

Natural History Survey-Wildl. Sec., Champaign. 15pp.



Illinois Natural History Survey
Wildlife Section

Urban Deer Study

Helminthic and Protozoan Parasites
of White-tailed Deer

in Urban Areas of Northeastern Illinois

Final Report

Jose G. Cisneros, Investigator

January, 1987

Submitted to:
I.N.H.S. Wildlife Section
Natural Resources Building, Room 279
607 E. Peabody Drive
Champaign, IL 61820



Helminthic and Protozoan Parasites of White-tailed Deer
in Urban Areas of Northeastern Illinois

Jose G. Cisneros

This report is part of the Urban Deer Study of the Illinois Natural History Survey. The project was a

determination of the helminthic and protozoan parasites of white-tailed deer (Odocoileus 
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identifying parasites included Kates and Shorb (1943), Becklund (1964), Samuel and Beaudoin (1965), Levine (1968) and

Anderson and Samuel (1969).

RESULTS

Two hundred seventy fecal samples from four different areas in northeastern Illinois were examined. Examination

revealed five species of nematodes and two species of coccidia. Seventy-four animals (28%) were found to carry one of

more parasites which were represented by eggs, first stage larvae and oocysts (Table 1). Anatomical location of parasite in

the host, number of deer infected, 6Ivealnced, 

itenasiyf and 

angre 

idd, thS

the 6Ivealncet 1158%) of parasites . 

in includes eggr of 

and 

and 

dificultcien
in eggr 

of 
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rlatend and species 

identiiccation 
in

eggr l(one )Tj
9.4 0 0 111409 142.4 Tm igr frasabl.s 

seon in ong 

one er more 

fd 

6Ivealncet and itenasiyf of Illinois deer by fecal 





TABLE 3

Parasite prevalence and intensity for Des Plaines white-tailed deer.

Parasite Prevalence ( % ) Intensity
Range Mean

Trichostrongyloids 10 1-4 2.5

Oesophagostomum venulosum 0

Nematodirus odooilei 2 1 1

Capillaria, b.i 0 - --

Parelaphostrongylus mtenui 2 1 1

Eimeriamccordocki 12 1 1-25 6

Eimi madisonensis 3.5 X- 1-2 1.5

Animal sample size: 58 Infection rate: 24%
Animals found infected: 14

TABLE 4

Parasite prevalence and intensity for Busse Woods white-tailed deer.

Parasite Prevalence ( % ) Intensity
Range Mean

Trichostrongyloids 16 i j 1-29 3

Oesophagostomum venulosum 5 5 1-4 2

Nematodirus odocilei 0 - --

Caillaria bovis 5 1-3 1.5

ParelaphostrongXlus tenuis 14 ,5 1-14 4

Eimria mcordocki 6 1-2 1

Eimeria madisonensis 1 1 1

Animal sample size: 105
Animals found infected: 43

Infection rate: 41%
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Parasite intensities were generally low. Most eggs, larvae, and oocysts were present in numbers less than 10.

The largest intensities seemed to correspond to the areas and particular parasite species with the highest prevalences: Des

Plaines, ,. mccordocki: Busse Woods, trichostrongyloids and ,. tenuis.

Seasonal differences in parasite prevalence and intensity were examined between all sites and within each site.

Winter samples showed the greatest percentage of infections (31%), but the infection rates of summer, spring and fall were

only slightly lower (26%, 27% and 25%, respectively). Intensities were uniformly low except for relatively high Eimria

oocysts numbers in spring and fall and trichostrongyloid eggs and E. tenis larvae in isolated animals during the summer.

Parasite assemblages also changed with seasons. The greatest number of multiple parasite infections within

single deer occurred in the summer and winter seasons. Trichostrongyloid eggs were found most often in spring and

summer, and Capillaria bovis eggs were found in the greatest number of animals in the fall. Oocysts of the coccidia

iimeria were found most often in winter samples. Parelaphostrongylus Sis larvae were found in fecal samples collected

at all times of the year (Table 7).

TABLE 7

Seasonal parasite prevalence (%) for Illinois urban White-tailed deer.

S,3 PREVALENC
-.7

PARASITE Summer Fall Winter Spring
Nematoda:

Trichostrongyloids 19 1 3 2. 7 4  

 Tr /F5 1 Tf 
11.9 0 00 348 510.4 Tm1(spring 3 Tr /F5 1 Tf 7
11.9 0 00 348 510.23Tm1(spring 2 Tr /F5 1 Tf 
11.9 0 00 348 510420Tm1-.6)Tj
3 Tr /F00 348 510440Tm1-.easonsI
BT
3 Tr /F5 1 Tf 
9.7 0 0 90 57 305. Tm.2 .nd)Tjhostrongylus 

Tj
3s.4 0 0810 266 30537 T76.nd



Woods exhibited parasite infections year-round (Tables 9 and 10). Winter and spring infections at the latter two sites are

most conspicuous by their numbers when compared to the Northwest Cook and Non-Cook samples.

TABLE 8

Seasonal parasite prevalence (%) for Northwest Cook County white-tailed deer.

PREVALENCE

PARASITE Summer Fall Winter Spring

..- --------------------------------. , ..... .......------------

Trichostrongyloids 20 3 I1 0 0

Qesophagostomumn veulosum 0 0 0 0

Nematodirus odoilei 13 2- 7 I 0 0

Capillariaboris 0 7 I 0 0

Parelaphostrongylus t~sgis 0 0 0 0

Protozoa:

-imeria spp. 13 A- 0 43 3 0

TABLE 9

Seasonal parasite prevalence (%) for Des Plaines white-tailed deer.

PREVALENCE

PARASITE Summer Fall Winter Spring

Trichostrongyloids 8 1 0 13 20 3

Oesophagostomum venulosum 0 0 0 0

Nematodirus odocoilei 0 7 I 0 0

Capillaria bovis 0 0 0 0

Parelaphostrongylus tenuis 0 7 I 0 0

Protozoa:

Eimeria snp. 8 I 13 o 20 1 13 "
. ...• g K
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TABLE 10

Seasonal parasite prevalence (%) for Busse f933 Tr /F6 1 Tf 
12. 0 0 12 337sm (parasite )Tj
14.4 0 3 12 243wh4 T-tailedm (parasi9e )Tj
1464 0 3 52 243deer..6 0 0 12 157 682. Tm (10)T9 
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DISCUSSION

A single published report exists concerning abomasal and intestinal helminths of white-tailed deer in Illinois

(Cook et al., 1979), and no published reports are available with respect to protozoa infections. The study by Cook et al.

involved the necropsy of eighty-four deer and compared parasite infections in deer from northern and southern regions of the

state. Cook's necropsies revealed the nematodes Gongylonema pulchrum. Apteraia odocoilei, Haemonchu.8 0 0 11 r /F5 1 Tf 
9.9 iions DISCUSSION
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However, their flotation findings were supplemented by necropsy recovery of parasites from deer in the study area. In

most cases, necropsies revealed two to three times as many helminth infections as revealed by fecal flotation. In some

cases, parasites not found in the flotation work were discovered during necropsy. Although the flotation method is the

easiest and fastest way to assess the parasite assemblage within deer, necropsy of fresh kills is still the procedure of

choice in order to receive the most accurate estimates of parasite prevalence and intensity. Most of the deer parasite

studies previously cited were done by direct necropsy examination.

Finally, low prevalence and intensity figures of this study could have been influenced by prolonged freezing of

the samples. The freezing and thawing processes can be very destructive to eggs and oocysts, and in fact, many

trichostrongyloid eggs identified in this study were ruptured. Rupture most likely occurred as a result of a period of

dessication prior to collection and post-collection freezing and thawing cycles before finally being examined. Ruptured

eggs are often not recognizable as eggs and consequently are not counted. In fresh fecal samples, samples, 

destrtot
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require heat and moisture to develop outside the deer, but oocysts are none-the -less released fairly continuously in the

feces throughout the year. Eimeria spp. oocysts are very resistant to environmental extremes. The summer infection rate

of 8% indicates a strong Eimeria presence. The winter rate of 16% shows an even greater presence which is probably

related to changing habits of deer in this study. Deer typically have less food and more contact with other deer during

winter due to the limited food resources. In the northern states, the deer habit of "yarding up" during the winter can lead to

greatly increased contact between deer. Poor nutrition results in a reduced resistance to internal parasites. Coccidia

multiply within an animal, and the parasite is spread to other deer feeding in the same area as the infected animal.

The expanded parasite assemblages found in the summer are attributable to the ideal summer growth situations for

many parasite species. During winter months, the increased chance of cross transmission and the relatively debilitated

state of health of deer result in expanded parasite assemblages.

In terms of each location, Eimkia spp. winter infection rate in Northwest Cook is high (43%) in spite of a

small sample size. However, the samples did not indicate a high parasite intensity. 
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indicate that this species is unimportantant pathologically to white-tailed deer. Low prevalences in deer would indicate a

poor potential as parasite reservoirs for domestic ruminants such as cattle. There is no threat to humans from this parasite.

Oesophagostomum venulosum is a strongyle parasite of the colon. Infective third stage larvae develop on the

ground five to six 
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Protozoan infections by Eimma mccordocki and E. madisonensis are acquired by ingestion of sporulated oocysts.

Unsporulated oocysts are passed in feces and exposure to oxygen and moisture outside the host leads to sporulation. Heavy

infections are marked by diarrhea, sometimes leading to emaciation, apathy, passage of blood and ultimately death

(Davidson, et al., 1981). Evidence suggests infection intensity declines with the deer's age due to acquired resistance

resulting from previous infections. As previously discussed, crowded conditions and poor nutrition contribute to Eimeria

infections. Anderson and Samuel (1969) report that both E. mccordocki and E. madisonensis are found only in white-tailed

deer. These parasite are therefore very species specific and there is little chance of transmission to domestic ruminants and

no threat to humans.

SUMMARY AND CONCLUSIONS

The low prevalences and low intensities indicate that none of the deer in this study were heavily parasitized, nor

do they show a threat to the general deer population in terms of parasitic infection. In the most general terms, the results

of this study can be seen as an indicator that deer of the four study areas, Northwest Cook County, Des Plaines, Busse

Woods, and Non-Cook County, are relatively healthy. The deer of Des Plaines and Busse Woods may not be as healthy as

those of Northwest Cook and Non-Cook, but this phenomenon may be attributable to the differences in density and

nutritional quality of their respective areas. Studies such as those by the Southeast Cooperative Wildlife Disease Study

(Eve and Kellogg, 1977) and Demarais, et al. (1983) are attempting to construct deer herd health indices which utilize

intensity of parasite infections to show a positive correlation to deer density. The aim is to create an index of correlations

so that by checking a relatively small sample of the herd on a regular basis and comparing the parasite count to the

established index it is possible to determine the density and health of the herd. This study in no way approaches that level

of sophistication, but it does serve to inform the investigator of parasites present in the deer and lend support to any

previously suspected trends in the population.
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FINAL COMMENTS ON THE EFFECTIVENESS OF THIS STUDY

All samples were processed as one gram of feces so that intensity is measured as number of parasite eggs per one

gram of feces. The term "intensity" is relatively useless in terms of parasite eggs and fecal flotations as a whole since

adult parasites are capable of producing many eggs. Eggs counted from one animal for a single species of parasite may

have been created by one or by a dozen nematodes. There are no rules concerning numbers of males and females; only

dissection and extraction can determine exact parasite population numbers. Fecal flotio is useful as a tool to establish

parasite assemblages, but not intensities. The exception is when the number of eggs, larvae or oocysts is so large that a

heavy infection can be deduced. Such was not the case in this study. There were no indications of heavy or massive

infections in any of the samples examined. Samples which did contain parasites contained too few specimens to allow

estimation of the number of adult parasites involved.

Mare infections might have been detected and the accuracy of this study incraed if the samples had been stored

in 10% formalin rather than fron for one to three yeas. Experience shows the condition of parase eggs and oocysts is

significantly better after storage in formalin than after freezing.
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38 838 S
39 135 Sp
40 835 S
41 125 Sp
42 712 Sp
43 130 Sp
44 728 Sp
45 193 Sp
46 754 Sp
47 164 Sp
48 810 S x E. (micropyle) 28-30 x 20-22.q, 2 found
49 100 Sp
50 103 Sp
51 677 Sp
52 105 Sp



Appendix 2
Infection by specimen

Des Plaines

T = Trichostrongyloid
N = Nematodirus
0 = Oespohagostomum
C = 



T, 3 found
T, ruptured, 75 x 354, 2 found

E, micropyle, 25 x 204, 1 found

E, 30 x 20-304, 2 found
E, 25 x 20,. 1 found; T, ruptured, 70 x 304, 1 found
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Appendix 3
Infection by Specimen

Busse Woods

T = Trichostrongyloid
N = Nematodirus
0 = Oespohagostomum
C = Capillaria
P = Parelaphostrongylus
E = Eimeria

Data # UDS # Season Confirmed General infection information
infection

111 840 S
112 310 S
113 239 S x T. 82 x 35,, 1 found; T 65-70 x 40-., 1 found
114 836 S x P, kinked tail, 225-240 x 10a, 14 found; T. silver

gray, 80-85 x 40-45v, 2 found
115 274 S x E. round, 17 x 174 , 1 found
116 299 S
117 826 S x E, 25 x 20., 1 found; T, 70 x 374, 1 found
118 892 S
119 260 S
120 . 275 S
121 886 S
122 895 S x T, ruptured, 80 x 504 , 2 found
123 802 S
124 815
125 871 S
126 888 S
127 322 S x T, 75 x 35-40.,. 1 found
128 2072 W
129 829 S x P. 255 x 10q, 3 found
130 854 S
131 2063 W x T. ruptured, 60 x 35,, 1 found; E, micropyle, 30-35 x

254,. 2 found
132 2064 W
133 831 S
134 905 S x T, ruptured, 75-85 x 35-42A, 29 found; T larvae, 6

found; P. kinked tail, , 
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Appendix 4
Infection by Specimen

Non-Cook

T = Trichostrongyloid
N = Nematodirus
0 = Oespohagostomum
C = Capillaria
P = Parelaphostrongylus
E = Eimeria

Data # UDS #

216 975-
217 976
218 400
219 877
220 907
221 960
222 430
223 449
224 416
225 431
226 460
227 956
228 350
229 425
230 374
231 396
232 526
233 553
234 001
235 2024
236 387
237 536
238 002
239 081
240 504
241 507
242 514
243 541
244 765
245 796
246 080
247 673
248 713
249 757
250 202
251 742
252 818
253 878
254 635
255 647
256 811
257 819
258 827
259 875
260 847
261 870
262 114

Season

F
F
F
S

F
F
F
F
F
F
F
F
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W
W
W
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S
S
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;ivPrt^mM

x
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x
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General infection information

C, 40-46 x 21-23 , 2 found
N, 150-160 x 70-754., 3 found

T, 72 x 40., 1 found
T, 75 x 35q, 1 found

T, 72 x 30.1, 1 found; N, 140 x 531, 1 found

---LLUC;ULILM



263 247 S
264 321 S
265 843 S
266 085 Sp
267 820 S x T. 86 x371., 1 found
268 119 Sp
269 158 Sp
270 251 S



Addendum

The original sample inventory submitted for flotation included 274 fecal groups. The final number
examined was 270. From the original list, six samples were exempted per your request. Three samples,
963 (Northwest Cook), 78 and 826 (Busse Woods) were found in the sample bags and were analyzed in
place of three samples, 969 (Northwest Cook), 73 and 876 (Busse Woods) listed on the inventory, but not
found in the bags. Two additional samples (877 and 907, Non-Cook) found in the bags but not listed in the
inventory were analyzed.



Appendix F. Witham, J.H., E.A. Cook, and J.M. Jones. No date. White-tailed
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Abstract: Landsat Thematic Mapper satellite data collected in 1985 and 1988

were used to evaluate white-tailed deer (Odocolleus virginianus) habitat in the
2

4-county (5,929 km ) Chicago Metropolitan Area (CMA). Thirteen land cover

classes were combined into 5 general deer habitat categories for each date. In

1988, CMA landscape was 6.7% nondeveloped forest, 49.3% heavily vegetated

residential and cropland, 3.3% maintained grass, 39.1% urban and nondeer

habitat, and 1.6% water. County-owned green belt systems, comprising 7.2% of

the metro area, provide permanent habitat where deer concentrate. Percent

development varied from highly urbanized Cook County (75.9%) to more rural Kane

County (29.5%). Less developed Kane and Lake counties sustained highest net

losses (>8%) and net degradation (17-27%) of deer habitat during 1985-1988.

Less developed counties have the greatest opportunity to plan for future

wildlife habitat; more developed counties are closer to minimum threshold

1

Present address: Illinois Department of Conservation, Div. Wild1.

Resources, 524 S. Second St., Springfield, IL 62701.
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levels of deer habitat and should focus on how deer will be managed on extant

habitats.

J. WILDL. MANAGE. 00(0):000-000

Key words: Chicago, habitat, Illinois, metropolitan. Odocolleus virginlanus,

Landsat thematic mapper, urbanization, white-tailed deer.

White-tailed deer persist in many North American metropolitan areas

because they habituate to human disturbances and because such areas support

diverse plant associations 



Wi tham

We used satellite imagery data and geographic information system

technologies to Inventory land cover In 4 



macrocarpa) and white oak (Q. alba) on dry sites and by sugar maple (Acer
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sample points. Ambiguous data were isolated in unique classes to maximize

class separation. For example, some confusion existed among alfalfa, sod. and

savanna: these mixed clusters were placed in a separate class from areas

identified exclusively as savanna. The Illinois Geographic Information System

(IGIS, Brigham 1988) was used to subset the data and produce land cover

statistics by counties.

Land cover classes were combined into 5 categories (Table 1) based on

their relative value as whitetail habitat in metropolitan northeastern

Illinois. Nondeveloped forests and savannas were rated as primary deer habitat

because they provide year-round concealment, thermal cover, and forage and

because they are concentration sites for deer during winter in central and

northern Illinois (Nixon et al. 1988). Secondary habitat was land cover that

was favorable for deer, but with some limitations. Field crops were considered

secondary deer habitat due to seasonal availability of food and cover.

Residential estates with 
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We used IGIS techniques to overlay the 1985 and 1988 deer habitat

classifications to detect pixel by pixel changes. The 25 resulting change

categories (i.e., a 5 X 5 matrix) were aggregated to represent 6 potential

outcomes of habitat change: 1) no change, 2) habitat gain, 3) habitat 



Witham
2

most developed with 75.9% (1.880.1 km ) In forested residential or urban land
2 2

cover. DuPage (65.5%, 570.6 km ), Lake (43.6%, 520.2 km ), and Kane (29.5%.,
2

400.3 km ) counties were progressively less developed. Percent deer habitat

within counties was an inverse gradient of urbanization with values ranging

from 44.8% (Cook County) to 77.0% (Kane County). Because It is almost 2X

larger than other CMA counties, Cook County had the most area In deer habitat
2

(1,111.1 km ) despite having the lowest percent deer habitat among counties.
2 2

Both Lake (819.4 km ) and DuPage (517.7 km ) counties had less total deer

habitat than Cook or Kane counties (Table 2).

With 1 exception, all counties sustained net reductions In deer habitat

and deer habitat quality from 1985 to 1988 (Table 3). Percent net losses of
2

deer habitat were highest in more rural counties of Kane (-8.7%, 117.9 km ) and
2 2

Lake (-8.3%., 99.5 km ) and lowest in DuPage County (-4.7%, 40.84 km ). An

increase in secondary deer habitat in Cook County contributed to a modest net
2

gain (1.4%, 33.7 ka ) in total deer habitat. CMA counties sustained net losses
2

of deer habitat 
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Although Kane County ranked highest (77.1%) in percent deer habitat among

counties, It was depauperate in nondeveloped forest cover (3.6%) compared to

Cook (8.1%) and Lake (8.2%) counties. Differences among counties in the

relative amount of primary to seasonal habitats suggest that deer, particularly

in Cook and Kane counties, may require different strategies for using resources

of these counties. In Illinois, farmland deer concentrate in protected

woodlots during winter and then disperse or migrate into agricultural areas

during spring and early summer (Nixon et al. 1988, 1989). 
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areas, such as Cook County 
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publics to be more directly involved in local deer management (Witham and Jones

1989).

In contrast, deer habitat in Cook County, and to a lesser degree in DuPage

County, is in more permanent cover. Forest preserves comprise 8.7-11% of these

counties and provide minimum thresholds of inviolate deer habitat. Secondary

deer habitat is predominantly (21.8-25.9% of total county area) in heavily

treed residential areas, which tend to become more vegetated over time.

Because deer habitat in these urbanized counties is in more stable land use

types than in rural counties, fewer opportunities exist for changing such

habitats through large scale landscape modifications. Natural resource

managers, administrators, and publics in these urbanized counties should

clearly define site management objectives for existing habitats and decide how

deer and other wildlife species will be managed to meet these objectives.
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Table 1. Land cover classifications used to assess white-tailed deer habitat

in metropolitan northeastern Illinois.

Cover types

Primary deer habitat

Forest, dense

Forest, medium
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Table 3. Percent change in deer habitat from 5 June 1985 to 27 June 1988 for

Cook, DuPage, Kane, and Lake counties, Illinois.

% Change By County
Changes In deer habitat

during 1985 and 1988 Cook DuPage Kane Lake

Habitat gain (GAIN)
(non habitat or water -- habitat)

Habitat loss (LOSS)
(habitat --. non habitat or water)

Habitat 



Appendix G. Jones, J.M., and J.H. Witham. 1990. Post-translocation survival

and movements of metropolitan white-tailed deer. Wildl. Soc. Bull. 434-441.





SURVIVAL OF TRANSLOCATED DEER * Jones and Witham 435

ulation reduction techniques (i.e., closely reg-
ulated public hunting and sharpshooting over
bait, respectively) were most effective in terms
of manhours and cost per deer removed. How-
ever, cost and time required to live capture
and translocate deer appear to be secondary
concerns to many metropolitan residents who
oppose lethal methods and view translocation
as a means of "saving" individual deer while
addressing the problem of reducing deer num-
bers. The measurement of "survival" is essen-

tial for assessing success if the objective for
translocation is to save the lives of individual
animals. Studies on the post-translocation sur-
vival of nutritionally stressed black-tailed deer
(0. hemionus) (O'Bryan and McCullough
1985), genetically superior white-tailed deer
(McCall et al. 1988), and free-ranging rural
white-tailed deer (Hawkins and Montgomery
1969, Pais 1987) indicate that a substantial
number of deer will die during capture, trans-
location, or shortly after release; however, no
studies have evaluated the survival of white-
tailed deer translocated from metropolitan to
rural areas.

As part of a 6-year study of white-tailed deer
in the Chicago Metropolitan Area, we moni-
tored the fates of deer captured on metropol-
itan preserves and translocated to a rural lo-
cation. The objectives of this study were to
monitor the survival of translocated deer dur-
ing the first year post-release and to compare
the survival and movements of translocated
deer to the survival and movements of deer
that were captured and marked, but not trans-
located from metropolitan preserves.

STUDY AREAS

Metropolitan Capture Sites

White-tailed deer were captured during the winters
of 1984-1988 from 3 locations within Cook County,
Illinois: the 1,499-ha Ned Brown Preserve (Ned Brown),
the 1,242-ha Des Plaines Preserve (Des Plaines), and
the 900-ha Chicago-O'Hare International Airport
(O'Hare). Cook County is one of the largest counties
(2,480 km 2) in Illinois 
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and military areas are partial barriers to deer move-
ments. The training center is 580 km (straight line)
from the capture sites and had a minimum density of
5 deer/km2 during the winter of 1988 (111. Dep. Con-
serv., unpubl. aerial counts).

METHODS

Deer were captured with rocket nets (Hawkins et al.
1968). Exceptions were 2 deer that were captured with
drive nets (Silvy et al. 1975) and 1 deer captured by
remote chemical injection (Jessup and Hunter 1989).
Once captured, deer were manually restrained, blind-
folded, and sedated with 8 mg/kg ketamine hydro-
chloride (Ketaset, Bristol Laboratories, Syracuse, N.Y.)
and 1 mg/kg xylazine hydrochloride (Rompun, Miles
Laboratories, Shawne8.4 0 0 8 161 4878
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RESULTS

Twenty-five does (13 adults, 12 fawns) were
translocated during December-March 1984-
1988. Among these does, 15 were captured at
Ned Brown, 5 at Des Plaines, and 4 at O'Hare.
One fawn, darted in April 1986 by Chicago
Animal Control personnel in southeast Cook
County, also was released on the training cen-
ter. Nineteen does were moved via individual
wooden capture crates and 6 were translocated
by horse trailer. Twenty-five bucks (7 adults,
4 yearlings, and 14 fawns) were also moved to
the center. Twelve resident does (9 adults and
3 yearlings, categorized collectively as adults)
were monitored at Des Plaines during 1984-
1987.

Survival rates were calculated for 22 trans-
located does (12 adults and 10 fawns) and 12
resident does. Three translocated deer were
dropped from survival analyses due to trans-
mitter malfunction (n = 1 adult doe) and loss
of radio collars (n = 2 fawns). Total radio-days
per season ranged from 384 to 668 for trans-
located fawns, from 514 to 729 for translocated
adults, and from 861 to 1,095 for resident deer.
Accurate determinations of dates and causes
of death of translocated does were possible due
to prompt reporting by military personnel,
hunters, and motorists. Cause-specific mortal-
ity rates were not calculated for the resident
does because causes of death could not be de-
termined in all cases.

Area of use data were deleted for 5 animals
(2 translocated fawns, 2 translocated adults,
and 1 resident adult) having <4 radio-fixes
each during their first year post-release and for
which TELEM could not calculate a noncir-
cular home range from the available telemetry
data. Therefore, post-release movements were
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Table 
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Table 2. Survival of deer (Odocoileus spp.) following live-capture and translocation.

Moni-
toring

Survival* period
Location (citation) (%) n (days) Marking Comments

A) Odocoileus hemionus
Angel Island, Calif.

(O'Bryan and Mc-
Cullough 1985)

Farmington, N.M.
(Temple and Evans,
unpubl. data, 1981)

B) Odocoileus virginianus
Crab Orchard, Il1.

(Hawkins and Mont-
gomery 1969)

Freer, Tex. (McCall et
al. 1988)

Milwaukee, Wis. (Diehl
1988)

River Hills, Wis. (Ish-
mael, pers. com-
mun., 1989)

Ballard Co., Ken. (Pais
1987)

Riverwoods, Ill. (Lake
County Forest Pre-
serve Dist., unpubl.
data, 1989)

Florida Everglades,
Fla. (Fla. Game and
Fresh Water Fish
Comm., 1983)

Cook Co. For. Pre-
serves, 11. (Witham
and Jones, unpubl.
data, 1988)

15 13 365 Radio Nutritionally stressed deer (including 2
bucks). Release site was open to deer
hunting, but removal of antlers preclud-
ed hunter harvest until next hunting sea-
son.

42 33 5450 Radio Includes bucks and does. Hunting occurred
in, or around, some of the release sites.

32 28 5502 Radio Includes 8 bucks. Release site was open to
deer hunting.

38 13 365 Radio Genetically superior pen-raised bucks. Re-
lease site was open to hunting.

55 11 365 Ear tag Includes translocated bucks and does of
known fates. Release site was open to
deer hunting.

45 44 365 Ear tag Includes bucks and does. Release sites were
open to deer hunting.

75 35 248 Radio Percent survival value is the probability
that the translocated deer (does) would
survive 248 days after release. Release
site was closed to hunting during translo-
cation project.

67 18 223 Ear tag Includes bucks and does that were translo-
cated to a nonhunted deer enclosure/

transTj
8l7hat Witha7t Witha753259p 

Wm (does )Tj0 0 9 436 46 501.1 Tm (5502 )28Tm (Witha1tted )Tj
8.3s103 501.3 Tthat 

o

f

i

t

e

r

 

o

f

 

o

 

0

 

9

 

3

5

3

 

4

3

7

.

8

 

T

m

 

(

d

e

e

r

 

)

T

j






8

.

6

 

deer 

teuwernizter of 

o

t

l

u

d

e

s

 

d

e

e

r

 

R

e

l

e

 

9

 

3

5

3

 

3

8

4

.

5

 

T

m

 

(

s

u

r

v

i

v

e

 

)

T

j






8

.

2

 

0

 

0

8

 

3

5

2

9

5

0

 

0

 

1

1

 

2

7

4

 

5

4

3

 

0

 

0

 

9

 

2

8

0

 

4

3

5

2

9

5

0

 

0

 

1

1

1

T

j






8

.

2

 

0

0

 

0

 

9

 

2

8

0

7

 

3

2

9

5

0

 

T

m

 

(

(

W

6

)

T

j






8

.

6

 

0

 

0

 

9

 

3

2

1

 

4

2

9

5

0

2

T

m

 

(

t

a

g

 

)

T

j






8

.

4

 

0

 

0

 

9

 

3

4

5

 

4

2

9

5

0

3

T

m

 

(

I

n

c

l

u

d

e

s

 

)

T

j

I

T

m

 

(

b

u

c

k

s

 

)

T

j






8




8

.

3

 

0

 

0

 

9

3

5

2

9

5

0

 

T

m

 

(

t

n

8

.

1

 

T

m

 

(

s

t

r

e

s

s

e

d

 

)

T

j






8

.

7

 

0

 

4

2

4

5

2

9

5

0

6

(

n

o

n

h

T

m

 

(

d

e

e

r

 

)

T

j






8

.

8

.

1

 

0

 

0

 

9

 

4

5

2

9

5

0

6

(

n

o

n

h

(

a

n

d

 

)

T

j






8

.

3

m

 

(

d

o

e

s

 

)

T

7

5

2

9

5

0

 

T

m

 

(

d

o

e

s

1

.

1

 

T

m

 

(

5

5

0

2

 

)

2

8

T

m

 

(

W

i

t

h

a

1

t

t

e

d

 

)

T

j






8

.

3

s

1

T

f

 



.

7

 

T

m

 

t

h

a

s

6

2

1

p

 

)

T

j



6

i

t

s

6

a

n

d

0

 

9

 

T

f

 



.

7

 

T

m

 

D

n

c

l

o

s

u

r

e

/

)

T

j






E

T




B

T

0

 

9

 

T

f

 



.

7

 

T

m

 

r

a

n

s

l

o

-

)

T

j






0

 

0

 

9

 

4

3

5

4

3

5

T

f

 



r

 

/

F

2

 

1

 

T

f

 






5

.

4

e

s

 

)

T

j






8

.

 

0

 

0

 

9

 

4

7

9

0

5

T

f

 



r

 

/

F

2

 

1

j






8

.

8

 

0

 

0

 

9

 

3

9

1

 

 

T

r

 

T

f

 



8

(

n

o

n

h

u

n

t

e

d

 

)

T

j

8

 

0

 

0

 

9

 

4

7

6

 

T

f

 



8

(

n

o

n

h

 

T

m

0

 

9

 

3

5

3

 

3

4

9

.

 

T

m

 

(

c

a

t

e

d

 

)

T

j






8

.

9

 

)

T

j






8

.

3

s

1

T

7

7

3

7

5

.

8

 

T

m

 

(

d

e

n

s

l

o

c

a

t

i

o

n

.

)

T

j






E

T

0

1

 

T

7

7

3

7

5

.

8

 

T

j






8

l

7

h

a

t

 

t

p

a

r

 

t

o

e

a

s

e

.

 

t

 

0

 

0

 

9

 

3

5

3

 

4

2

0

.

 

T

m

 

(

o

p

e

n

 

)

T

j






8

.

3

 

0

 

0

 

9

 

3

7

3

4

5

 

1

 

T

F

5

 

1

 

T

f

e

e

s

.

 

b

u

c

k

s

 

were9 4031.56(non Tm (tag )Tj
8 Tr /F 9210202owtw09m (tag )Tj
8was )Tj2 0 9 37345lj
8.5  0 07 0 0 9 432 8nonhon105lj
8.5 j
0 0 9 43549. Tm (non10574 501.8.8 0 0 9 49210202
9.410574 501.
BT
3 Tr /F5 1 Tf 1410574 501.)Tj
8501. Tm (32 )Tj
3 T1
BT
3 Tr /5 1 T6 1(WiTm j
8.5 Tm (period)Tj5
BT
3 Tr /25 1 T6 1(6iTm j
8.5  )Tj6its6deeiod)Tj
ET
BT
3 Tr /F6 1 T.7 TTm j
8.5  21m (deerTm (5s5 0 0 5 432 8n6 Tnonh1as )Tj
8h
8.2 0 0. 0 0 6 21896nh1as )Tj
a
0 0 9 45 612.8 Tm 06nh1as (Odocoileu
ET
BT
3 Tr/F6 1 Tf 6T
21m bucksbyTr /F5/F5 1 Tf 74.401m (buckstot7.5 0 0  /F6 1 Tf 490401m (bucks.umbTm ((Od5/312.8 TmWitha1 Tf 
5.3 0 0 9 . 612.8 Tm42 (21m 7 6 27Tj
ET
BT
 /5 1 Tf 43f  0 8 
5.4es )Tj
8. ,5 0 0 5 432 8n6 Tm (t1nclosureexpj
8.8.1 0 05/312.8 TmW93(t1nclosure
8.3 0 0 /5 1 T6 5nonho )Tj
8a1. Tm (32 )Tj
3 T
ET
BT
3 Tr /F6 170 0 921ox-
8.ppp)Tj6iag.5 0 0 96 /F6 1 787.9 21ox-
8.ppunl5s5 0 0 5  /F6 170 56 21ox4Tj
8.6  384.5 Tm (survive )Tj0 0 9 2BT
3 Tr /F507 
8sslocats53  34specif
c5 0 0 10 Tr /F5 1 Tf 
8does) )Tcimat
3 Tr /F5 1 428.8 Tm f 
8d 9 353 acto
ET
BT
10f 
8.2 0 0f 
8d8)Tj
a
0 0 9 410 Tr /F5 1264 
8dlosure
dd
8.5.5 0 0 921 425Tf 10dlo71 Tf2Tup8dlos2er )Tj
8.8 0 0 9 a24o71 4f 
8d 94192 0 0 6 27Tj
ETf  0 8 
5.45.3 0 0 9 . 25ETf 2 0 0 4RETf 8Tm f 
8d 9 353 act7t7j
8.1 0 0 9 46(nonh(and )Tj
88d 9 353dEER )T4 non5Tj
8king of ci1 



440 Wildl. Soc. Bull. 18(4) 1990

itan situations by habituation to people may
initially render translocated deer more vul-
nerable to hunters than their ru
3 Tr /hunters 



440 Wildl. Soc. Bull. 18(4) 1990

itan situations by habituation to people may
initially render translocated deer more vul-
nerable to hunters than their rural conspecifics.

Typically, fawns suffer higher mortality rates
than older age classes in free-ranging white-
tailed deer populations (Dahlberg and Guet-
tinger 1956, Nelson and Mech 1986). Although
our translocated fawns presumably faced
greater exposure to potential mortality factors
(i.e., hunters and vehicles) due to greater post-
release movements, survival was slightly high-
er among the fawns. No female fawns, 3 adult
females, and 11 (mostly yearlings 

vul-

translocated was 18(4) 
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DIEHL, S. R. 1988. The translocation of urban white-
tailed deer. Pages 238-249 in L. Nielsen and R.
D. Brown, eds. Translocation of wild animals. Wis.



Appendix G. Review of deer management alternatives.



The following is condensed from the Deer Population Control and Damage
Abatement Technique summary provided to Chicago metro publics by J.M. Jones.,
DOC Urban Deer Project Hanager.

A - NONLETHAL POPULATION CONTROL

1) Passive/nonintervention - Letting Nature take itfs course with the
hope that excessive deer numbers and related damage are due to temporary
disturbance. Tolerance tor deer damage.

Advantages: Acceptable to some publics, particularly those not
sustaining deer damage. No direct cost to agency because economic
losses are borne by landowners.

Disadvantages: Potential for degrading natural area communities
protected within metro core area. Potentially large number of damage
complaints received by conservation agencies from constituents that
sustain economic and/or aesthetic property damage. Deer in poor to
moderate health. Absolute number of deer dying annually (natural
causes and accidents) is high with potential for dieoffs during 

thedisturbance. i
9.9 0 0 11 177 489643238. 0 11 noe pr0 rm0 499.3 Tm (moderate )Tj
10 0 0 11 165 50 25.3 Tm (uteer0 1Tj)Tj
10 0 0 11 271950 25.6m (and )cque1 ies numbtisilTj
10.1 0 0 11 42432036TTm (dubaiied)Tj
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econrviv
9.8 0 0 11 249 636818213 Tm ( )p 



near, the release site.



being transferred from 1 site to another. Displacement of deer may
increase potential for deer-vehicle accidents.

B - NONLETHAL DAMAGE ABATEMENT

1) Repellents and deterrents - this broad category includes olfactory and
taste repellents, auditory scare devices, visual scare devices, rubber
deterrent ammunition which is designed to inflict nonlethal pain, dogs,
and reflectors and high-frequency whistles 



C- LETHAL POPULATION REDUCTION

1) Hunting: Legal harvest of deer during seasons; harvest quotas are
established by the state wildlife agency.

Advantages: Popular among segments of the public. Principal means for
controlling deer numbers over large areas. Harvest strategies are
flexible and can be altered to reduce, maintain, or increase deer
abundance.

Disadvantages: Opposed by segments of the public. Hunting may not be
practical in some urban or suburban areas primarily due 



Disadvantages: Lack of suitable habitat for large predators in human
dominated environments. Nonspecificity may impact nontarget animals.
Cannot control the numbers or types (sex, age) of deer removed.

5) Poisoning: Killing deer by introducing chemicals into food (e.g.,
bait) or water supplies.

Advantages: Low cost and potentially effective.

Disadvantages: Nonspecificity--impact on nontarget species. Limited
control of numbers or types of deer that are killed. Most poisons are
controlled substances that would be illegal to use. Not supported by
general publics.

D - LETHAL DAMAGE ABATEMENT

Essentially the same methods as Lethal Population Reduction; however, the
focus is on removal of specific problem animals that have habituated to
using a specific area, crop, or plant.

1) Hunting.

Advantages: Can be an efficient means of removing a desired number and
type (sex & age) of deer. Minimal cost. Landowner concern for
liability due for injuries by hunters on their property are protected
by the Recreational Use of Land and Water Areas Act (Ill. Rev. Stat.,
Chap. 70), revised in 1987, which limits landowner liability for
accidents/injuries to hunters that are allowed access to their
property.

Disadvantages: Hunting may not remove enough deer during normal
seasons. Hunting may not be safe in some areas due to proximity to
residences or roadways. Municipal ordinance against discharge of
firearms may restrict hunting.

2) Removal of "nuisance" deer by state-issued permit outside of regulated
hunting season.

Advantages: Allows landowner to remove specific animals causing damage.
Deer Removal Permits are generally issued for antlerless only, but
restriction can be waived for antler rubbing.

Disadvantages: Labor intensive.. Selective removal from one landowner's
property alone will not address damage abatement if the problem is one
of high deer densities region-wide. Ordinances may preclude the
discharge of firearms.

Citations are listed in text LITERATURE CITED SECTION.



Fia. 12. Potential deer habitat in Cook County, 1988.
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Fig. 13. Potential deer habitat in DuPage County, 1988.
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Fig. 14. Potential deer habitat in Kane County, 1988.



Fig. 15. Potential deer habitat in Lake County, 1988.
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