LONG TERM MONITORING PROTOCOLS

FOR

WHITE-TAILED DEER
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INTRODUCTION

The protection offered by national parks is beneficial to
wildlife. Many national parks which maintain cultural landscapes
using agricultural management practices are particularly

beneficial to white-tailed deer (Odocoileus virginianus). 1In

fact, numerous eastern parks that maintain cultural landscapes
have reported significant increases in deer populations.
Although high deer populations provide unique public viewing
opportunities. many eastern parks are severely overpopulated and
experiencing significant impacts on their natural and cultural
resources.

White-tailed deer are native to Great Smoky Mountains
National Park (GRSM or Park), and inhabit all of the Park.
However, the highest density of deer is located in the Cades Cove
area. Cades Cove is a cultural zone which uses agricultural
management (haying and cattle grazing) to maintain open vistas
and a cultural landscape.

The white-tailed deer herd in Cades Cove have undergone
significant changes. Historically, very few deer existed in the
Cades Cove area. However, with the establishment of the park,
prohibition of hunting, a lack of natural predators, and
agricultural practices that are beneficial to deer, the deer herd
in Cades Cove steadily increased. Deer became extremely abundant
until a die off in the early 1970’'s due to hemorrhagic disease

(Fox and Pelton 1973).



By the early 1980’'s, the deer population in Cades Cove
increased to pre-die off levels. 1In 1981, the Tennessee Wildlife
Resources Agency (TWRA) was involved in a deer restoration
program. The Park honored TWRA’s request for deer, and from 1981
to 1984, 281 deer (242 females and 39 males) were captured in
Cades Cove and relocated to other areas of east Tennessee.

In the late 1980°'s, the Cades Cove deer herd experienced
another, although minor, die off due to hemorrhagic disease.
Since that time the deer herd has not increased significantly.
Recent nighttime roadside spotlight counts and other anecdotal
observations suggest that the Cades Cove deer herd is relatively
stable or slightly decreasing.

The deer herd in Cades Cove is an important component of the
Parks ecosystem. Deer can be an important prey base for large
carnivores, including black bears (Ursus americanus), bobcats

(Lynx rufus), coyotes (Canis latrans), and the red wolf (Canis

rufus). The deer herd also provides unique viewing and
photographic opportunities to Park visitors and, therefore, has
significant intrinsic value (Hastings 1986).

Because cultural management practices in Cades Cove are
beneficial to deer, there is concern that the deer herd has not
been in balance with the carrying capacity of the environment.
The possibility of disease outbreaks and possible parasite

transfer to and from domestic stock could result in significant

die-off’'s. Habitat degradation including browse damage to native

plants, shifts in tree species composition, and alteration of
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community structure of a number of unique plants has also been a
concern (Bratton 1979). Public heath concerns regarding disease
transmission and deer/vehicle collision also are concerns at
higher deer densities.

Deer populations that exceed the carrying capacity of their
environment require herd control measures to alleviate negative
impacts to the ecosystem. Determining if the Cades Cove deer
herd is in balance with its environment, therefore, requires a
comprehensive monitoring program that measures the density and
health status of the population. By monitoring these population
parameters, and conducting intensive monitoring programs when
necessary, we can properly initiate corrective measures to

rectify any herd health problems.

Objectives:

1) monitor the relative density of the white-tailed deer
population in Cades Cove; and

2) determine and monitor the health status of the white-

tailed deer population in Cades Cove.

A. NIGHTTIME ROADSIDE SPOTLIGHT COUNTS

Several methods (e.g., pellet counts, mark-recapture,
daytime drive counts, roadside night counts, etc.) have been used
in Cades Cove to estimate deer densities (Kiningham 198@, Wathen
and New 1989). Although, absolute density estimates would

provide the best information, the techniques are labor intensive



and expensive. However, population indices, such as nighttime
roadside spotlight counts are inexpensive and useful in
determining relative changes in the density of deer (i.e. whether
the deer herd is increasing or decreasing). Nighttime roadside
spotlight counts are preferable over daytime counts because they

have less variability (Burst and Pelton 1978).

Materials
-map of Cades Cove with areas outlined (Fig. 1)
-data form (Fig. 2)
-2 spotlights (1 million candle power)
-cable that connects to the vehicle battery
-pickup truck
Personnel Requirements & Responsibility

Only three people are needed to conduct the survey; one
person to drive and record data, and two people to spotlight and
count deer (one for each side of the vehicle). The wildlife
biologists coordinate the spotlight counts. The wildlife
biologists are responsible for obtaining supplies, training
personnel, determining responsibilities and schedules, data
analysis, and preparation of an annual report.

Training of new field personnel can usually be conducted
prior to the count. Training includes an overview of the

spotlight count survey, field demonstration, and a review of data

forms (Fig. 2), maps (Fig. 1) and data collection.



i ‘lx ) & BN S
AR &
#3“ ) .
§ R g ‘ldes Cove /N,

" Ford 5 ""“_“‘_—t—~
\ N #ap

A LN / \

(

|
=Y

. John P Cable®:
(48 L Mill Ares / >

AN

O LR A\

R e Ce i O\
Figure 1. Distribution of fields for nighttime roadside spotlight counts of white-tailed
deer in Cades Cove, Great Smoky Mountains National Park.




Figure 2. White-tailed deer roadside night count data sheet.

Date: Observers:

Starting Time:

Ending Time: Moon Phase: FQ FM LQ

0fficial Sunset: Spotlight (Candle Power)

Weather Data:
Temperature Windy Calm

NM

Clear Partly Cloudy Cloudy

Rain Snow Fog

Comments:

Number Observed In Area

Species 1 2 3 4 5 Total

DEER

RACCOON

BEAR

COYOTE

OPOSSUM

SKUNK

Comments:

AMOUNT OF AREA SURVEVYED: (hectares)

ESTIMATED DEER DENSITY: (deer/hectare)




Sampling Design

Roadside night counts are conducted on alternate weeks
throughout the year. The survey begins approximately ©.5 hours
after official sunset. The technique, which is a modification of
the drive count method (Overton 1971), involves driving the 17.7
km Cades Cove Loop road and selected side roads and recording all
deer observed (Wathen and New 1989). Using hand held spotlights
(1 million candle power), an imaginary drive line is projected
perpendicular to both sides of the road. As this line sweeps
through fields, all deer that pass through are counted. Areas in
which visibility is impaired by fog or other obstacles are
deleted from a particular count. Observation of other wildlife
also are recorded.

For simplicity of counting, the following five areas within
Cades Cove have been defined (Fig. 1 and Fig. 25; 1) area 1 -
fields east of sparks lane; 2) area 2 - fields west of sparks
lane, east of hyatt lane and north of abrams creek; 3) area 3 -
fields west of hyatt lane and north of abrams creek; 4) area 4 -
field west of hyatt lane and south of abrams creek; and 5) area 5
- fields east of hyatt lane, west of sparks lane and south of
abrams creek. Each primary area contain several fields that can
be deleted from a count if visibility is impaired by fog or other
obstacles.

Utilization of fields by deer in Cades Cove varies
throughout the year (Wathen and New 1989). To account for

seasonal variation among nighttime roadside counts, the following
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seasons were defined: 1) Fall - September, October, November; 2)
Winter - December, January, February; 3) Spring - March, April,
May; 4) Summer - June, July, August (Kiningham 1980, Wathen and

New 1989).

Data Management

Computerized databases, managed by the wildlife biologists,
will be used for data entry and data analysis. Deer density
estimates are derived by dividing the total number of deer
observed by the total area surveyed (deer/hectare). Mean yearly
density estimates can be compared to determine relative changes.
Statistical analysis to compare densities between years and among
seasons will be conducted using General Linear Models (GLM) (SAS

1985).

Quality control

Data will be collected by either NPS wildlife biologists,
NPS wildlife biological technicians, or NPS volunteers. Field
personnel will participate in a brief training seminar. Training
is conducted by the wildlife biologists or wildlife biological
technicians that are knowledgeable and have experience conducting
nighttime spotlight counts. For each nighttime spotlight count,
at least one participant will have previous experience conducting
a survey and data collection. All spotlight count data will be

compiled, stored and analyzed by the wildlife biologists.



B. DEER HEALTH CHECKS

Significant levels of disease are generally associated with
a deer herd that is approaching or exceeding its carrying
capacity (Eve 1981). However, nutritional deficiencies and
infectious diseases may not be evident until the population has
exceeded carrying capacity for several years and habitat
degradation has occurred. Therefore, monitoring the physical
condition and presence of infectious and parasitic diseases in
white-tailed deer is an important component in determining the

status of deer density relative to the habitat carrying capacity.

Materials

- first aid/emergency kit

- park radio with extra battery

- flashlights (C-cell and mini-mag)
- headlanps

- spotlights (1 million candlepower)
- portable 12 volt battery

- clipboard

- data sheet (Fig. 3)

- binoculars

- pneu dart rifle (model 193) with scope
- 1lcc type C pneu darts

- green powder charges

- water

- bandanna

- Coveralls

- rubber boots

- rubber gloves

- knives

- cutting boards

- tree pruning shears

- sheet metal snips

- Centrifuge

- Cooler with ice or gallon jugs with pure Formalin

- String

- Ziplock bags (both quart and gallon sizes)
- deer aging chart

- Platform or spring scale

- small mailing scale (5 pound maximum)
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- Alcohol/Glycerin (tick preservative)
- drug kit
- drugs
-Xylazine hydrochloride (450 mg/ml)
-Telazol (416 mg/ml)
-potassium chloride
-sterile water
- syringes (luer lock tips)
-3 ml to load darts
-20 ml used to administer potassium chloride
needles
- 3 inch 18 ga (to administer potassium chloride)
- 2 inch 20 ga (to load pneu darts)
- 1.5 inch 20 ga Vacutainer
- Vacutainer blood collection tube holder
- Vacutainer blood collection tubes (100 X 16 mm)
- cloth measuring tape (metric)
- tweezers
- scalpel
- pencils/pens
- emergency medical information (in case of accidental human
injection)

Personnel Requirements & Responsibility

Deer health checks are conducted in cooperation with The
University of Tennessee (UTK) wildlife diseases class. Guidance
will also be provided by the Southeastern Cooperative Wildlife
Disease Study (SCWDS). GRSM field personnel will consist of the
wildlife biologists, wildlife biological technicians, student
conservation association assistants, and NPS volunteers.

The wildlife biologists will coordinate the deer health
checks. The wildlife biologists are responsible for training
personnel, determining responsibilities, obtaining supplies, data
analysis, and preparation of an annual report.

Individuals responsible for deer immobilization will be

certified in wildlife immobilization (see NPS-77 for

requirements). Field necropsy training and guidance is provided
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by Dr. John New, instructor of the UTK wildlife disease class, as
well as an individual from the SCWDS. Field necropsy training
includes, determining physical condition ratings, collecting
abomasum for abomasum parasites counts, collecting blood and
tissue samples for hematological and serological profiles,

collecting parasitic data, and pathologic assessments.

Sampling Design

Deer health checks are a technique which involves collecting
deer and assessing their overall condition based several
components including: mean abomasum parasite counts; overall
physical condition; body weights; hematologic values; serologic
profiles; parasitic data; and pathological assessment (W. R.
Davidson person. commun).

Deer health checks are conducted biennially in late August
or early September, usually within 1 or 2 days. Approximately 5-
190 adult deer (i.e. >1 year of age) are collected, using free
range capture. No more than two deer are selected from a
particular field. Deer are free range darted using a combination
of Telazol and Xylazine. Dosage recommendations are: Xylazine
2.5 mg/kg and Telazol 3 mg/kg (Nielsen.and Beheler-Amass 1995).
Immobilization drugs are superconcentrated (i.e. Telazol @ 416
mg/ml and Xylazine @ 450 mg/ml) to reduce the volume of drug and
subsequent size of dart. Immobilized deer are humanely
euthanized by injecting potassium chloride into the heart (Smith

et al. 1986).
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Anatomical measurements

Anatomic measurements (recorded in centimeters) are taken
from each animal and include: total length (tip of snout to base
of tail along curve of spine), head length (tip of snout to crown
of head), jaw length, head circumference (over zygomatic arches),
head circumference (over zygomatic arches), chest circumference
(posterior to forelegs), height at shoulder (perpendicular
distance from top of scapula to hooftip of extended forelimb),
front foot length (carpus to hooftip), and rear foot length
(fibular tarsal to hooftip). Antler measurements include number
of points, antler beam circumference (2.5 cm above the pedicel),
and antler beam length. Weights (recorded in pounds) are
determined with either a platform or spring scale. Ages of deer
are determined by tooth eruption and attrition (Severinghaus

1949).

Blood and Serum

Blood is extracted from the jugular vein of immobilized deer
into 100 x 16 mm Vacutainer red top blood collection tubes using
20-gauge one-inch needles. Blood samples are refrigerated and
allowed to clot. Samples are centrifuged within 24 hours after
collection. Serum samples are separated, frozen and later banked
at the University of Tennessee College of Veterinarian Medicine
(UTCVM) for future disease monitoring. Deer serum samples will
be available for determination of selected viral, bacterial, and

rickettsial diseases such as Leptospirosis, Brucellosis,
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Infectious bovine rhinotracheitis (IBR), Bovine virus diarrhea
(BVD), Parainfluenza (PI,), Epizootic hemorrhagic disease (EHD),

Bluetongue (BT), and Lyme Disease.

Ectoparasites

Deer are surveyed for the presence of various arthropods
that are common to white-tailed deer in the southeastern United
States (Davidson and Nettles 1988). Ticks are commonly found
around the ears, head, neck, inguinal, and perianal areas. Louse
flies and lice are usually located in the axillary and inguinal
areas. The number of arthropods are rated on a scale ranging
from light (i.e. very few are located) to heavy (i.e. most of the
body is covered with the parasite). Ectoparasites are collected
and preserved in Alcohol/Glycerin, and later identified by and

stored at the UTCVM.

Necropsy Examination

A detailed necropsy examination (Nettles 1981), including
parasite recovery and abomasal parasite counts (APC’s) (Eve and
Kellogg 1977) is performed on each deer within 12 hours after
collection (Appendix A and Appendix B). All major organs are
examined for abnormalities that would indicate any previous or
current health problems. Major organs are surveyed for

endoparasites that are common to white-tailed deer in the

southeastern United States (Davidson and Nettles 1988).
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Endoparasites are collected and preserved in Alcohol/Glycerin,
and later identified by and stored at the UTCVM.

During the course of the necropsy, the abomasum is removed,
stored.in a ziplock bag, and frozen. The abomasum is collected
by gently pulling the viscera to the outside of the body. Using
cord, the abomasum is tied just below its entrance into the small
intestine. A second cord is tied around the small intestine
approximately one inch below.the first cord. The small intestine
is cut between the two cords so that the abomasal contents will
not be lost and the small intestine will not leak and contaminate
the necropsy. Locate the juncture of the omasum and abomasun.
The abomasum is tied off slightly above this juncture. Make sure
vou have all of the abomasum as this juncture is somewhat
angular. A second cord is tied approximately one inch above the
first. Again, cut between the two cords so that the contents of
the abomasum will not be lost and the contents of the omasum will
not leak and contaminate the necropsy. Samples are then placed
in ziplock bag, frozen and shipped to the TWRA laboratory in
Nashville, Tennessee, for analysis. Laboratory analysis is

described in detail by Eve and Kellogg (1977) (Appendix B).

Physical condition ratings

Physical condition ratings are a coding system (none, light,
moderate.'heavy) based on body fat levels in the kidney, heart,
pericardial, and tail (Stockle et al. 1978) (Appendix C) and are

determined during the necropsy. The kidney fat index (KFI) is
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determined by removing the kidneys and weighing them with the
existing fat. Kidney fat is removed and the kidneys are weighed
again. The KFI is determined by the following equation:

KFI = (((K1WF + K2WF)/2) - ((K1WOF + K2WOF)/2))

(K1IWOF + K2WOF)/2)

where K1WF = kidney 1 with fat
K2WF = kidney 2 with fat
K1WOF = kidney 1 without fat
K2WOF = kidney 2 without fat

Data Management

Computerized databases, managed by the wildlife biologists,
will be used for data entry and basic data analysis. Herd health
parameters will be tabulated for each deer. Herd health and risk
of mortality due to disease will be determined by collectively
analyzing mean APC's, average body weight, physical condition
indices, and large lungworm examinations. Other health
parameters including parasite loads and gross lesions and
abnormalities during necropsy also will be noted. A summary
report with a series of tables and interpretive comments will be

prepared.

Quality Control
Deer health check will be conducted in cooperation with the

UTK wildlife disease class under the supervision of Dr. John New.






