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INTRODUCTION

The Florida Key deer, Odocoileus virginianus claviuzm Barbour and

Allen, is the smallest of the eastern races of Forth American white-
tailed deer and occurs only on the lower Florida ‘Xeys', which are
jslands located to the southwest off the southern tip of Florida
(Barbmrr and Allen 1922) . Although the origin of these deer is unknown
and the history is based on information from early visitors to the Keys,
local residents and hunters, it appears that the deer fopulatiou
fluctuated with very low numbers cccurring in some years (Dickson 1955,
Barbour and Allen 1922, U. S. Fish and Wildlife Service Narrative
Reports 1939-1967) . |

Iife history information on .the Florida Key deer also has been
based mainly on reports by local residents and on chance sightings of
deer in the early 1950°s vhen the population was low. Dickson {1955),
observing aspects of the life history, noted that males polished their
antlers in September and shed them in March and April. Others cited
observations of deer in qvelvet evéry month of the year (U. S. Fish and
¥ildlife Sexrvice Narrative Reports 1939-1967). Barbour and Allen
{1922}, citing hunters, noted no special breeding season for Key deer.
Dickson {1955), however, reported that rutting occurred in February
with spotted fawns being observed during August through June. He also
noted that does were most often seen with single fawns, although twins
were occasionally observed. There have been no previous organized
behavioral studies conducted on the Key deer.

In 1958 a 5-year study was initliated to investigate those factors

influencing the Key deer population size, rate of increment; and
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'pelationships %o the insular environment (Klimstra 197%). A study om
behavior, social organization and 1life history, which represented s
portion of the comprehemsive 5-year investigation, was conducted to
asgertain their effects on the population dynamics of the herd, and to
‘contribute to developing a more feasible management program for the

Key deer.

Study Area

The Florida Keys are composed of two types of Pleistocene-aged
limestone: the elevated coral reef rock known as Key largo Limestone,
which forms the upper keys, underlies the oolitic facies of the HMiami
Iimestone that forms the lower Keys (Hoffmeister and Multer 1968:1489).
That the two meet off the southeast point of Big Pine Key may explain
the diversity of plant life in this region. The native flora of the
lower Keys is largely ¥est Indian in origin and much of the fauna,

.including 21l of the mammals, is North American (dePourtales 1877).

Six basic types of habitat described for Big Pine Key include
pinewpods. hammock, open-mixed hardwoods, buttonwood park, open scrub,
and mangrove thicket (Yaw 1966:8). Pinelands, which make up about
38 percent of the island (Dickson 1955:27), occur in elevated areas
free from salt water intrusion. Red mangroves form a natural ffinge
around the island and also occur in depressions containing brackish
water. Black and white mangrovés also occur in these fringe areas
where the elevation increases from sea level. Buttonwood-scrub mangrove
prairies exist as open savannahs where séattered. often dense clumps of
buttonwood and hardwood intermingle on high ground and where red

mangrove grows in lower areas having salt water. Hardwood and hammock
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hablitats range from dense stands of hardwocod species to more-mature
hammocks that have an open understory, heavy canopy, and a thick layer
of leaves and other debris. These occur on higher areas of %he islands
replacing pinelands if they are undisturbed by fire over long perlods
(4lexander and Dickson 1973, Stern and Brizicky 1957).

&xtificial open aveas reﬁresenting another habitat type have been
cleared by man to provide roads, housing developments, and locations
for businesses. Such clearings are characteristic of those islands on
which the overseas highway and cénnecting roads provide easy access.
In some cases mangrove areas have been filled with marl to provide
elevated “new land® and other natural habitat tyi}es have been replaced
by residential devel;apments. In these housing subdivisions dredged
waterways have been developed to facilitate access to the channels by
boat (Figure 1). These serve as barriers to normal deer movements on
some Keys, and allow for intrusion of salt water into certain areas of
the Key.

Additional strips of vegetation were cleared through all habitat
types along the mosquito ditci)es, which werev dug by the Monroe County
Hosguito Control District in 1964-1965. The ditches, which drain 4,976
acres of Big Pine Xey {about 6,000 acres in size), serve to drain or
flush potential mosquito breeding sites as the tides fluctuate {Figure
1)(Alexande;: and Dickson 1973:91). Big Pine, No Name, Big Torch, and
Cudjoe Keys have numerous artificial clearings, as well as the six
habitat types described by Yaw (1966);: other islands have varyiﬁg
amounts of some or all of these habitats with only high islands having
bines; and most outer Keys lacking the extensive artificial openings

created and maintained by man.



Pigure 1. Aerial photograph of & portion of Blg Pine Key showing
dredged canals in a new housing development {left of center)
and a network of mosquito ditches in an adjacent section
of havdwoods (broken lines, upper right part of ‘plctum) o
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Information during this study was gathered mainly from deer on Big

Pine Key, as technigues were not available for capturing and nonitoring
deer on adjacent islands. Big Pine Key., the largest of the lower
Florida Keys, has an approximate area of 6,000 acres and is 8.3 miles
long and 2.0 miles wide at the widest point (Dickson 1955:20). During
the study the population was estimated at around 200-250 deer on Big

" Pine Key (Klimstra 1974). The dis#énce between Big Pine Key and

4 adjacent islands ranges from 0.06 miles in the case of Hunson Island,
€0 0.81 miles in the case of Porpoise and Mayo Keys (Figure 2).

Detes Of Study

The 5-year ecolﬁgica.l study of the Key deer was begun in January
1968 and ended in September 1973 (Klimstra 1974). Except for periods
during January 1972 to 15 March 1972, and 16 June 1972 to 15 March 1973,
gtaff of the Cooperative Wildlife Research laboratory at Southern
I1linois University (CHRL) were in residence on the islands collecting
field data. In a.dditi(_:m employees of CWRL collected census data and_
roadkill information during 15 Jamuary 1972 through 15 ‘Ha.rch 1972,
Brief periods were also spent in the field during September and December
of 1972. _

Field work by this author included periods from September 1969
through August 1971, April 1972 through 15 June 1972, 2 weeks in
December 1972, and 10 April 1973 through 8 May 1973. During January
1968 through September 1963 along with their own studies, other CWRL
staff recorded incidentalb information on 1ife history and behavior

which contributed to this paper.



Figure 2. Map of Big Pine Key and adjacent islands;
stippled avreas represent refuge lands.
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HATERIALS AND METHODS

Capture And Harking Technigques

411 data on captured and marked deer, some of which were recorded
before I initiated the field work, contributed to the present study,
gince =any of the arﬁmals handled were used for subsequen%. behavior
observations. Techniques for capturing Key deer prior to and during
this study included use of trail traps, immobilizing di-ugs, portable
mets, and capture by hand. WMost of the 233 deer (32 adult males, 61
adult females, 19 yearling males, 22 yearling females, 70 fawn males,
29 fawn females) which were captured and marked throughout the 5-year
study, served during 1969-1973 to provide behavioral and life history
information.

Various marking techniques which were used included experimental
eollars, bells, radio-transmitters, numbered ear tags, streamers, and
ear fatiocs {Figure 3). Descriptions and evaluations of all capture
and marking technigues, which were used throughout the 5-year study,
were presented by Klimstra (1974). The féllowing discussion is limited
only to those methods which directly contributed to collecting data on
socio-behavior and life history of Key deer.

Collecting data on social organization and behavior necessitated
the ability to recognize individual ffee-ranging deer whenever they
were seen, Collars made from 3xi6-inch strips of 0.125-inch guage
boltaron, a thermal plastic premolded to conform te the shape of the
deer’s neck, served to facilitate recognition of individuals at a

distance. Yearling and adult does received permanent collars, which



Pigure 3. Yearling Key deer female marked with a mumbered
plastic ear tag and streamer, btell, and radio-
transaitter mounted on a collar bearing a symbol

gade from reflective tape.

Figure 4. 4 model 23 Hy-gain, three-element, Y-foot
directional hand-held yagi antenna used when
“walking-in® on deex.






were Tivetted in a closed position around their necks. For yearling
end adult males, whose necks Increased in sigze during the rut, and for
fawns, collars were held in place by strips of elastic that allowed for
neck expansion and growth. Collars were individually marked using
mbers,‘ letters, and symbols cut from four di;‘fereni'colcm of scotch-
l1ite reflective tape, which was visible and distinctive at a distance
in daylight and under artificial light at night.

Thirty-three fawns, aged up to ¥ months, were fitted with collars
made from ix2-inch squares of boltaron, covered with reflective tape;
they were attached snuggly around the neck by means of a ‘{~inch wide
elastic strap held in place by a rivet. The elastic stretched as the
fawns grew, and some collars were worn for 2 years without adverse
effects before they were lost or removed.

To facilitate detailed studies, radio-transmitters, made by W. H.
. Gochran {(A.V.M. Electronics Corp., Champaign, I1linocis} and Jim Buitt,
research assistant at CWRL, were mounted on collars for deer of all
sex—age‘ classes. During the study, 187 radios were placed on 119 deer
{20 adult males, 38 adult females, 7 yearling males, 6 yearling females
31 fawn males and 17 fawn females). For adults, radios were two-stage
or three-stage, long-range 148 MHz pulsing tramsmitiers, powered by
four or six Mallory 1.4-volt batteries. The weight was around 450 g,
and the transmitters had an expected life of 9 to 24 months. Each
radio for newborn fawns was a one-stage 148 MHz pulsing transmitter
powered by one 1.4-volt hearing aid battery. These had an expected
1ife of around 30 days and weighed about 17 g. (5lder fawns were

able to carry two i.4-volt batteries that powered the radios for about

60 days.
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Attenpis were made to recapture fawns and other deer carrying

transmitiers %6 replace the batteries just before the theoretical life
of the radio was reached. Using radio signals, f;wns up to i zonth of
ege with functional radios could often be located and captured at night
after they had bedded. Fawns which had previeusly beem captured by this
method and those which were older than 1 month left their bed sites to
zun from the lights before they were located and captured. Deer with

non-functional radios were recaptured as opportunity permitted.
Ragio-locating Deer

To locate radio-marked deer an A.V.M. Model {2 receiver with 12
channels and fine tuﬁing allowed several deer to be radiced simul-
taneously in the same area. A maximum of 43 deer carried functional
radie traunsmitters during May 1971. Directions of individual signals
were determined using two Model 23 Hy-Gain, three-element, 4-foot
directional yagi antennas, one of which was mounted om a vehicle
{Silvy 1974); the other was hand-carried while "walking-in” on deer
(Figure 4). A

Radio signals were initially detected by using the vehicle~
mounted antenna. By driving roads and firetralls in areas occupied by
specific radioed deer, it was generally possible to detect the radio
signal and determine the direction of the deer by noting the direction
from which the strongest signal was received. By taking two or three
“fixes®” on the signal from various points along the road, it was
possible to accurately determine the location of the deer. The vehicle

was then driven to a point downwind of and as close as possible to the
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deer without disturbing it. Visual cbservations were possible by using
the hand antenna to “walk-in” on the deew, moving in the direction of
the strongest radio signal until visual contact was made.

Care was taken while “walking-in® on deer to observe but not
disturb them. In some cases deer were visible from the road and they
were kept under obsexvation as long as possible. Occasionally up to
90 minutes or more was required to make contact; in some instances deer
were not seen due to thick vegetation and/or their behavior.

‘ Deer were approached from downwind so that they could not detect
the observer through olfactory cues. Approach from upwind generally
resulted in the deer’s leaving the area bhefore belng sighted. Days of
moderate wind (5-15 mph) were best for "walking-in®, since the rustling
of vegetation helped cover most noises. The least desirable conditions
for "walking-in® were on days with no wind or with variable winds. On
days with very strong winds (30 mph or more) deer were cautious and
stayed in heavy cover. Days of light rain or héavy dew were good for
®walking~in® on deer since little noise was made by stepping on damp
vegetation; however, very wet weather interfered with operation of the
AV H. recelvers and thus made following radio signals more difficult.

The best habitat type for “walking-in” on and observ;ng deer was
the apen pinewoods, which provided enough cover (generally palms) to
conceal the observer, yet was open enough to allog for observance of,
and movement with a deer at a distance. least desirable were young
hardwood~hammock areas in which dense growth made noiseless movement
with antenna and other equipment nearly impossible, and resulted in few

observations of undisturbed radioced deer.
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It was possible t0 maneuver quietly in old mature hammocks with
more open understory and some areas of open fringe mangroves. Areas of
dry leaf litter and debris and extensive proproots in young mangrove

stands, however hampered silent movement.
Data Collection

To facilitate observing adult radio-marked deer, ixild-inch colored
vinyl ear streamers were attached to i3-inch aluminum ear tags.
Streamers facilitated locating deer in thick cover. Bells were placed
on five deer to make locating and following them easier; however, the
activities of some of the instrumented animals in housing subdivisions
at night resulted in complaints from residents; also some dogs learned
to follow the sound of the bells. Use of bells was thus discontinued
and bells which were previously attached were removed. Specific deer
were followed as long as possible by sight, radio signal, and in some
instances by listening for the bells.

An effort was made to radio-mark a number of deer from each sex-
age class to facilitate detalled studies of their behavior without
causing disturbance to them. At various times observations on deer of
specific sex-age classes were emphasigzed to clarify specific aspects of
their life history. During the 1969-70 and 1970-71 breeding seasons an
attempt was made to mark and observe activities of adult males. During
the first season, few animals were available to be marked, and bucks
either lost or damaged their radios while fighting. Host observations
of reproductive behavior resulted from chance encounters of free-ranging

deer and observations of tame penned deer. Prior to and during the
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second season adult males were radiced and some carried functional

radios at all times.

During February and Harch each year, emphasis was on capturing
and radioing adult females that occupied more open pinewocods areas.
This was to note behavior prior to, during, and after parturition, to
obzerve aspects of 1ife history and productivity, and to capture, mark
and gather information on newborn fawns. Does were observed two to
three times a day as they approached term. Their new fawns were marked
at as early an age as possible and monitored to note behavior and
survivorship. Yearlings were monitored to note dispersal tendencles
during the treeding and fawning seasons.

To observe behavior during parturitién, one semiQtame. frée—
ranging adult female was observed more closely, since she could be
approached by the observer without causing he; to noticeably change
her behavior. During 1970~1972, the observer began monitoring her
about 5 weeks before parturition, spending several mimutes to several
hours each day moving in the open and upwind of her. After such
conditioning she was relatively undisturbed bj the observer’s presence
only 20 yards away during and after birth of the fawn.

Life historyldata were gathered on captured deer, roadkilled
animals, penned deer and all deer seen in the fleld. Attempts were
made to observe deer at 2ll hours of the day and night; however, the
problem of disturbing deer at night, t?e spofadic use of open areas at A
night where observations were made, and the necessity to spend extended
periods of time with select deer in specific habitats, precluded using )

random schedules of observation or of limiting observations to standard

time intervals.
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During all daylight hours I worked in the field observing marked
end wnmarked deer and radio-tracking specific animals. At night,
observations on behavior were recorded two or three times a éeek
throughout the study at varying hours in assoclation with capture
sttempts. During 1969-70 a simultaneous study on movements, ranges,
end habitat utilization was conducted on the Key deer, during which
tirmes data on soéial behavior of the deer were collected while locating
them at random hours of the day and night (Silvy 1974). I assisted in
night tracking in order to trap deer and collect behavior data at the

game time. Observations of marked deer were also noted by other staff

of the CYRL that worked in the Keys during the 5-year perilod.

Observations were ma&e whenever possible and for maximum lengths of
time without disturbing the deer in order to get the maximum amount
of accurate information.

On some days deer which moved into thick vegetation were never
actually seen, despite hours spent moving with them. Reproductive
activities were difficult to monitor as they often occurred in thick

vegetation that obscured visual contact. During pre-copulatory

‘asctivities, which involved chases over several acres, much of the

behavior was observed during brief intervals as these deer passed close
by the observer or when the observer made visual éontact after radio-
Jocating then as they paused between chases. Does were wary when
running with the males and close observation was more difficult. Also
nales often followed females at & distance and kept them in sight. This
occasionally resulted in disturbance to one of the breeding paif while

“walking-in” on the other (see Figure 33).
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In instances when deer could not be sighted, their behavior was
recorded as “unknown™; when deer behavior was influenced Ey the
obsexver. they were recorded as being disturbed. The pumber of recorded
observations varied between different hours of the day and night, since
at some hours deer were more easily disturbed and harder to observe than
at other hours. Thus comparisons betueén data collected during the
‘various time periods should be handled with caution.

Use of 7x35 binoculars facilitated identification of deer and
observation of behavior. Observations were made in open areas at every
opportunity. Night observations were limited to roadsides or other
open areas, since all nigﬁt observations necessitated use of spotlights
from vehicles and usé of lights away from open areas or away from areas
that could be driven was impossible. In some instances deer did not
terminate their behavior when lighted; however, often such observations
disrupted the normal behavior and deer fled, especially in areas uheré
deer captures cccurred frequently. The only night "walking-in® occurred
in connection with checking on or capturing very young radioed fawns.

For all animals captured, any distinctive physical features, antler
development and reproductive status were recorded, and they were then
weighed, sexed, and aged using tooth replacement and wear criteria
(Severinghaus 1949). April i was arbitrarily designated as the birth
date of Key deer since this date was near to tbe peak fawning time.

Thus all deer were considered to become one year older on i April.

Unmarked deer observed in the fleld were identified aé fawns,
yearlings, or adults based on physical features. It was espe&ially

difficult at certain times of the year to determine the sex of yearlings,
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distinguish 6-12-month fawns from yearlings, and yearlings from adult
females. Hos£ accurate was the identification of adult males during
mid~July to March w};en they had full-developed antlers. Fetal sex
ratics were determined from roadkilled pregnant does when possible.

A1l observations of marked and unmarked deer, .their behavior, the
date, time, location, weather conditions and associations with other
animals were recorded during this study. MHost observatlons were made
on the north 3000 acres of Big Pine Key on lands owned and/or maraged
by the government or on privately-owned or developed areas where garked
deer were more concentrated. Observations of all deer seen in other
areas of Big Pine Key as well as on other islands were also recorded.

Thyee o‘bservatiﬁn towers constructed early in the study were
designed for observing deer ir{ adjacent open areas. Due to only
sporadic utilization of these open areas and the regrowth of a thick
area of bracken ferns in the vicinity of one of the towers, such
6bsarvatién'from a fixed point was less productive than following
marked deer or moving through areas until deer were sighted. Except
for a period of limited use duiing»the breeding season, towers were
seldom utilized for observing behavior. '

Tame penne'd deér were observed to néte basic behavior patternms.
The sequence of antler development and behavioral characteristics
during various times of the year were observed in the adult male.
Basic postures during solitary and mutual grooming, nose-trailing, and
other reproductive behavior, including copulatlion, were observed in
these penned animals. An adult female which was apparently unzble Ato

conceive, was periodically "tested” by allowling her and z mature tanme



7
Bale to use the same pen. From these encounters the perlod between
female estrus cycles was determined and zale«feéa.le pre-copulatory,
eopulatory, and post-copulatory behaviors were observed.

Basic patterns of aggression were observed in penned deer since
the tame male’s responses to the observers were similar to the responses
ef free—ranginé males %oward other adult males during the breeding
geason. Postures and sequences of behavior we:le noted.

Heteorological factors were recorded to determine their effects
on behavior patterns. Wind speed (categorized as none, 0-5 mph,

5-15 mph, or 15-30 mph) and wind direction were noted for each
observation periocd. Cloud cover was also categorized as being absent,
ligﬁt {up to around jO kpercent). moderate (30 to around 75 percent), or
keavy {over about 75 percent). When the moon was visible, its phase
was indicated; any precipitation was noted. Haximum and minimum
temperatures for Big Pine Key were obtained from Mr. Ralph Higgs, who
- maintained a weather station on thé north ha.lf of Big Pine Key.
Temperatures at the times of deer observations were based on readings
from Hr. Higgs and on notes recorded in the field.

Factors affecting survival of Key deer were examined. During
April-June each year mosquitc ditches were examined to find fAWns which
sight have fallen in and drowned. Due to the extensive ditching ém Big
Pine, only a small portion of the total number could be adequately
checked, thus those areas in which large éonc’entrations of marked deer
overlapped with areas of extensive ditching were walked every 2 to 3
days: other were covered as time permitted. In addition during 1971, to
prevent any carcasses from floating into the channels with the outgoing -
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¢ides, major ditches were blocked using traps constructed from twoe 3-
foot 2x2-inch poles with fine-mesh wire stretched between them. Ho
fawns were found in traps: however, one carcass was found in a ditch near
one of the traps. Radio-iransmittered fawns which drowned were easily
located in the ditches using their radio signals. Unmarked fawns wére

found only by chance.

Data Analysis

From data based on field observations of marked and unmarked deer,
the percent of time marked deer were seen alone and with other deer, the
geasonal changes in social groups, and seasonal group sizes were
determined. To compare the Key deer to northexrn populations, frequen-
cles of association were determined between related marked deer. Usiﬁg
{1) the number of times two deer, A and B, were seen together; {2) the
number of times deer A was seen alone, and (3) the number of times deer

. B was seen alone, the frequency of association was determined as

followss

(1)

Fo Ao = . (Hawkins and Klimstra 1970Db).
(1) + (2 + (3)

Social organization and behavior of individual deer were compared

throughout the year to determine how, when, and why any changes
occurred. ‘

Behavior was noted to determine times of activity and inactivity,
and use of open areas was compared over daily and yearly periods to
facilitate development of a census technique and other management

techniques. Sex-age class differences were noted. During periods of
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aetivity, the proportion of time deer performed variocus types of
behavior was determined.

Reproductive behavior and performance were analyzed, based on field
observations of reproductive activity, monitoring pregnant does,
examining newborn fawns, and examining captive animals, and deer killed
on the highway. From éhese techniques it was possible {o determine at
what age deer began to breed, which deer participated in breeding, the
number and sex-ratios of fawns produced and successfully reared, the
dates of breeding, and other aspects of life history and breeding
blology. Special emphasis was made to determine the effects of behavior
on reproductive performance.

Statistical an#lyses were performed whenever any comparisons were
made between groups of data. Frequency of association values were
tested using Student’s t-test. Other data which were compared as
ratios or percentages were analyzed using the chi-square contingency

- test unless otherwise indicated. All statistical tests and tables
were from Sokal and Rohlf (1969) and Rohlf and Sokal (1969). The
level of significance selected and employed throgghbut the analyses in
all of thg tests of significance was 0.05. All iests, unless otherwise
indicated were performed on an Olivetti Underwood programma 101- desk-

top computer, programmed by John Roseberry of the CHRL.
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RESULTS AND DISCUSSION -

Social Organization

Social organization of the white-talled deer has been characterized
as being limited to the family group comprised of an older doe with her
favns and offspring from previous yeais {Severinghaus and Cheatum 19%6,
Townsend and Smith 1933, Queal 1962, and Tibbs 1967). Although
generally small, group size was occasionally as large as six {Chapman
1959) or seven individuals (Queal 1962). Hawkins and Klimstra (1970b:
409) characterized the "family group” as:

“any group involving does and fawns that are spatially and

socially related (frequency of association between all
members of 50 percent or more) over a substantial period
of time (usually several months).®

The earliest doe-fawn associations, termed “primary associations®
{Haukins and(Klimstra 19701:409), were generally maintained until the
following fawning season when groups broke up; these deer formed
®secondary associations® when new fawns were able to move with their
does. This was zalso found'for New York and Pennsylvania deer
(Severinghaus and Cheatum 195, Tibbs 1967).

In Wew York and Ohio, bucks often formed groups of ﬁwo or three
when feeding after breeding season and in summer, and they seldom
associated with does (Townsend and Smith 1933:305, Chapman 1939:260);
such groups were not considered family groups (Hawkins and Klimstra
1970:409) . DeVos et al. (1967:392) suggested that family units were
characteristic of all deer in the genus Odocoileus’but noted that of

a1l Odocolleus, white-tailed deer were the least gregarious (p. 413).
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Size and composition of Texas white-tailed deer social groups
varied during the year (Michzel {970}. They formed larger groups when
feeding than when bedded, and group size in summer and winter was
smaller than average due to rutting activities and the abundance of
single does and does with fawns. Thomas (1956) recorded that groups of
Iilinois deer increased in size from February to mid-April and decreased
during late April and early Hay. In summer, groups were composed of
' adult and yearling does, fawns, and yearling males; but no males aged
24 years or older were vepresented until rutting season. Males formed
amall feeding groups during summer but in September male group size
declined; this was also recoréed by Crawford (1962) in the~same herd.
Similaxr trends were éeen in' Pennsylvania deer with more females being
seen alone in June than any other month (Tibbs 1967).

The social organization of white-tailed deer was attributed to
®the presence of a definite dominance ‘hierarchy based on frequent »
sggressive-submissive interactions of all individuals® (Collias 1950:
98}. In a penned enclosure adult males dominated all other deer,
whereas does and yearlings with few excépﬁions dominated fawns.
Severinghaus and Cheatun (1956:118) noted that “in the majority of cases
an aduli doe would drive an equally large or even larger adult buck
away from the feed rack®.

Robinson {1962) observed that heavy animals were dominant over
iighter ones, and Tibbs (1967) noted group dominance by the larger deer.
Ozoga (1972) found that in white-talls, yearling males ravely challenged
larger deer and were subordinate to older males and aggres‘siv‘e females.

The exception was a very old male that had similar status as yearling
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males. In penned mule deer Browman and Hudson (1957:250) noted that a
*kick order® was maintained and three'adult females were dominant over
211 deer except adult males to which they gave way. .

The social structure of Key deer was basically similar to that
reported for the other white-tailed deer; however, thesocial bonds
appeared more flexible in the Key deer. Of 13,743 observations of
Barked and unmarked deer, 9,853 observations (71.7 percent) were of
single animals, whereas 3,890 obseivatiéns (28.3 percent)>were of two
or more deer in'a group (Table 1). HMany of these observations were of
déer feeding together or associating during the breeding season and did
not represent strong soclal bonds. The maximum number of deer in a
group was observed ih August when nine animals (three does, three fauns
and three adult males) all fed in an area while the males harassed the
females. This group was not permanent, but rather a feeding assemblage
and represented a "random association” of deer such as that described
by Dasmann and Taber (1956312»9) . The same holds for the sightings of
six and seven deer in groups (Table 1); most of these were temporary
feeding or reproductive groﬁps formed when several males harassed
females accompanied by yearlings and fawns.

Deer wexe seen in groups most often in October through February
and were more solitary during March through September (Table 1). 'The
fewest groups were noted during May when 79.1 percent of the observa-
tions were of single deer; at this time yéung fawns did not move with
does into open areas; yearling females had not yel reassoclated with
_ thelr does after being chased away during the fawning period; and males

¢hat had lost antlers were not moving,together in open areas.



Table 1. Sightings of marked and unmexrked deer as singles and in groups of 2 or more.

Observations of deer in groups of

Month 1 2 3 L 5 6 ? 8 9 Total
April 929(76.6)® 234(19.3) 38(3.1) 7(0.6) 4(0.3) 0 0 0 0 1,212
Hay 1,080(79.1) 243(17.8) 3m(2.5) 3(0.2) 3(0.2) 2(0.1) ] ] ] 1,365
June 1,197(7%.9)  332(20.8)  54(3.4) 13(0.8) 1(0.1) 2(0.1) 0 0 0 1,598
July 992(73.6)  279(20.7)  65(4.8) 9(0.7) © 1(0.1) 1(0.1) 0 0 1,347
August 799(72.2)  285(22.2) 51(4.6) 6(0.5) 3(0.3) 0 0 1(0.4)  1(0.1) 1,106
September  592(76.6)  144(18.6) 29(3.8) 2(0.2) 4(0.5) 1(0.1) 0 0 0 772
October 611(67.6) 235(26.0)  uu(4.9) 11(1.2) 2(0.2) 1(0.1) 0 0 0 904
November 702(68.0)  28:(27.5) 4s(s.4) 2(0.2) 0 0 0 0 0 1,033
Dacember 911(66.7) 387(28.3) 57(4.2) 9(0.8) O 1(0.0) 1(0.0) 0 0 1,366
January 663(67.2)  269(27.2)  51(5.2) 3(0.3) 1(0.1) 0 0 0 0 987
February  628(64.5) 272(27.9)  58(6.0) 8(0.8) 7(0.7) 0 100.4) 0 0 o
March 749(69.4)  267(24.7)  53(8.9) 8(0.7) 1(0.1) 1(0.1) 0 0 0 1,079

Total  9,853(71.7) 3,191(23.2) 579(&.2) 81(0.6) 26(0.2) 8(0.1) 3(0.0) 1(0.0) 1(0.0) 13,743

SNumbers in parentheses represent percentages of the total number of deer seen during the month.
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The frequency of association between deer belonging to matriarchal
groups and for deer freguently seen together, changed throughout the year
end varied depending upon the sex and age of animals involved. The
freguencies of asscciation were determined for 27 deer belonging to 10
family youps monitored over a period of from 3 to 24 months (Tables 2
and 3). Doe-doe fawns had an average frequency of association of 33.4
percent during the year while doe-buck fawns aveméed 26 .6 percent. The
freguency of association between doe~doe yearlings averaged 23.9 percent
while doe-buck yearlings averaged 13.7 percent; doe-doe associations
between adult females averaged 18.% percent. These values varied
seasonzally depending upon sex and age of the animals. For example, the
frequency of associa.fion between doe-doe fawns varied from a low of
17 .2 percent in May to 61.2 percent in August, while doe-buck fauns
varied from a frequency of association of 12.5 percemt in April to 71.2
percent in December. Yearlings also varied from a f’reqixency of
- asgoclation of 37.0 percent between doe-doe yearlings in February to
0.0 percent for doe-btuck yearlings during October, November and Jamuary.

During November through March after fawns were 7 months of age or
older, the frequency of assoclation between doe-doe fawns averaged 37.0
percent, while that 1’62- doe-buck fawns averaged 40.4 percent; doe-doe
yearlings a;reraged 27.8 percent and doe-buck yearlings averaged 6.0
percent during the same period. Hawkins and Klimstra (1970b) found
that for J1llinois white-tailed deer, the freq;xency of association during
a comparable period when fawns were between b and B months of age, were
72 percent for doe-doe fawns, and 75 percent for doe-buck fawns. The

frequency of association for doe-doe yearlings during this period was
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Table 2. Frequencies of association betlween
marked does and their fawns

Adult doe-fawn doe Adult doe-fawn buck
Honth N Xp.p,  Range K Zp.n.  Range

April 3 2bA  7.8-35.0 3 12.5  3.4-25.7
May L 17.2  7.1-25.0 8 4.6  4.5-23.1
June L 22.8 0.0-%.4 6 29.0 14.3-59.3
July 2 48.2 140.8-55.6 4 30.7 20.0-Lh.b
August S 2 61.2 52.3-70.0 4 294  20.0-47.6
Septenmber 2 21.8 0.0-43.5 3 4.5 0.0-26.7
October 2 39.9 30.9-48.9 3 25.2 16.7-38.9
November 2 3.1 35.0-39.1 2 31.7 11.1-52.2
December 3 42,1 16.7-60.5 2 71.2 66.7-756
Jamary 3 26,9  0.0-M4.A4 2 81,9 13.3-70.4
February 4 43.4 25.0-60.0 2 34.7 14.3-55.0
March L 3.8 17.0-49.0 2 22.8 20.0-25.6
Mean 35 33.4  0.0-70.0 41 26.6  0.0-75.6




Table 3. Freguencies of association between
marked does and their yearlings.

Adult doe-yearling doe  Adult doe-yearling buck

Honth N ZXp.n, Range- N Xp.p, Range
April 8 27.3 0.0-9.0 5 22.4  0.0-50.0
Hay 8 24.8 0.0-66.7 5 15.9 10.0-24.1
June 8 150 0.0-50.0 5 21.8  0.0-3%.0
July 5 9.9 0.0-2000 3 9.2 0.0-20.0
August 5 33.9 0.0-75.0 3 4.8  0.0-d4.k
September 4 16.6 0.0-42.9 3 1.7 0.0~ 5.0
October 3 32.9 24.6-42.9 3 0.0 0.0- 0.0
Fovember 3 13.0 0.0-21.7 3 0.0 0.0-0.0
December 3 30.3 20.7-42.9 & 150  0.0-60.0
January 3 3.0 10.0-71.4 1 0.0 0.0- 0.0
February 3 26.1 14.0-50.0 0 — -
Harch 3 227 8.9-%0.0 0 - -

23.9 0.0-75.0 35 12.7 0.0-60.0

®
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6L percent. They found that the frequency of association between
doe-buck yearlings was 3 percent in summer and doe-doe yearlings
averaged § percent during summer. Key deer, following the break-up
between the doe and her old fawns (now gearlings} averaged 18.5 percent
with doe-yearlings and 17.2 percent with buck yearlings during April
ﬁﬁz@ugh July. During and after Sugust the freguency of assoclation for
doe~doe yearlings remzined relatively high except during September and
Kovember when it dropped, possibly due to breeding activities. Does
and yearling males associated very little afiex October; one exceptional
doe-buck yearling association that was unusually strong lasted until the
male was Z years of age.

That the socialyorganization of Key deer fluctuated seasonally was
reflected in the amount of time deer spent alone. Records, maintained
for 10 (5 male and 5 female) radioed fawns to determine the amount of
time spent alone and with their does, revealed that the first day fawns
gpent aéariy 100 percent of the time with their does. If does were
disturbed they left the fawn, moved up to 100 yards away and then
rejoined it after the disturbance ceased. As fawns increased in age up
to avound 5 weeks, progressively more time was spent alone (Table 4).
Dgring the second; third and fourth weeks, fawns were found to be alone
68 percent, 71 percent, and 69 percent of the time, respectively.
During the first 3 months of life, males were found aléne more than
females except during weeks sex, seven, and ten; however, differences
were not statistically significant. }

During the first 3 months males averaged 68.8'percent of their

time alone while females averaged 4.9 percent alone. After about 3



Table 4. Observations in which young fawns of known
: age wers geen alone and with related deer.

Males Seen Females Seen

(nggs) Alone ﬁitgiﬁgzgzr Obseggziions Alone gitgiggzgzr Obsegsgzions
0- 1 20(62.5)% 12(37.5) 32 10(47.6) 11(53.4) 21
i- 2 22(75.9)  7(2k.1) 29 bbb k) 5(5546) 9
2- 3 13(72.2) 5(27.8) 18 ?7(70.0) 3(30.0) 10
3- 4 14(73.9) 5(26.1) 19 8(61.5) 5(38.5) . 13
b5 16(%.1)  1( 5.9) 17 8(72.7)  3(27.3) 11
5- 6 8(53.3) 7(46.7) 15 7(53.8) 6(46.2) 13
6-7 10(66.7) 5(33.3) 15 7(70.0) 3(30.0) 10
7- 8 9(69.2)  4(30.8) 13 9(64.3) 5(35.7) 14
8- 9 6(46.2)  7(53.8) . 13 6(35.3)  11(64.7) 17
9-10 12(66.7)  6(33.3) 18 7(70.0) 3(30.0) 10
10-11 10(58:8)  7(k1.2) 17 4(40.0) 6(60.0) 10
11-12 12(80.0) 3(20.0) 45 7(46.7) 8(53.3) . 45
0-12 142(68.8)  69(31.2) 221" 84 (54 .9) 69(45.1) 153

2Numbers in parentheses represent the percent of the total obserxvations of fawne in each
sex-age category.
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months of age the amount of time females were alone decreased, whereas
males stayed alone slightly over half of the time until September and
after November, when they decreased the amount of time spent alone
(Figure 5). Males spent significantly more time alone than females
during August, October, November, and WMarch. Both males and females
showed an increase in time spent alone in March, just before their
-2others gave birth to new fawns: this was a reflection of the disas-
soclation of family units. While time spent alone decreased after
fawns reached 5 months of age, the amount of iime spent with their does
increased (Figure 5). Females during June, July, and fugust, and males
after Hovember, spen"c relatively more time moving with their does. The
only significant difference occurred in August when female fawns spent
more time with their does than did male fawns.

The amount of time that marked yearling females were éeen with doe
. known to be their mothers, varied from 29 percent in September to 68
percent in January (Figure 6, Table 5). The amount of time that all
marked yearling females were observed with adult does, either known or
suspected to be thelr mothers, varied from 20 percent in Hovember to 55
Percent in April. The sightings of yearling females with dams decreased
during June and July, increased slightly in August, then was lower in
September, October, and November. In December, after the breeding
season, yearling females and thelr does reassociated and wére seen
together up to 68 percent in January. Prior te the parturition of new
fawns, the amount of time yearling females were with does decreased in

February and Harch to just under 50 percent.



Flgure 5. Observations in which marked male and female

Figure 6.

fawns and yearlings were found alone. Only
those deer for which the dam was known were
included. Percentages were based on the number

of deer in each of the sex-age classes.

Obsexrvations in which marked male and female
fauns and yearlings were found with their own
dams. Only those deer for which the mother was
known were included. Percentages were based on
the number of deer in each of the sex-age

classes seen per month.
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Table 5.

Observations in which marked yearling femnles belonging
1o known does were seen alone and with other deer.

Seen With Total

Their Own  Other Adult and Adult and Number

Month Alone Mothers Yearling Females Yearling Males Fauns Seen
April 29(33.0)%  52(59.1) 15(17.0) 1 (1.1) 1 (1.1) 88
May 36(51.4)  31(44.3) 7(10.0) 0 2 (2.9) 20
June 29(43.3)  27(40.3) 10(14.9) 1 (1.5) 5(7.5) 67
July 20(48.8) 14(38.1) 8(19.5) 1 (2.4) 4 (9.8) by
August 7(20.6) 19(55.9) 14(41.2) 3 (8.8) 4(11.8) 3
September  16(51.6) 9(29.0) 6(19.4) 0 1 (3.2) 3
Octobex 12(29.3)  23(%6.1) 3 (7.3) 4 (9.8) 12(29.3) by
Novenmber 10(32.2)  13(41.9) 3 (9.7) 2 (6.4) 5(16.1) 3
December  14(24.6)  33(57.9) 4 (7.0) 9(15.8) 15(26.3) &
January 8(20.5)  27(69.2) 3 (7.7) 0 11(28.2) 39
February  15(42.8)  17(48.6) 2 (5.7) 0 6(17.1) 35
March 7(29.2)  12(50.0) 2 (8.3) 0 11(45.8) ﬂ
Total 203(36.4) 277(49.6) 77(13.8) 21 (3.8) 77(13.8) 558

“Numbers in parentheses represent percentages of the total number meen per monthj

percentages do not always equal 100%, since sevéral deer were often together at once.
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&% this time yearling females showed signs of dispersal, possibly
Being driven out by their mothers or by olher does with new fawns.
Thomas (1966) reported that during May and June, white-tailed does
chased and drove yearlings away and Tibbs {1967) reported that during
the period when fawns were young, does were hostile toward other group
aenbers.

Hhile in 2 new area any Key deer giving birth probably remained in
these new areas with their fawns. That the bonds between doe and fawn
were strong enough to cause a doe to remain in the vicinity of a newborﬁ
fawn was indicated by data on does using areas having no fresh water
where their young fawns were located (see Doe-fawn bonds):

Data on associa£1§ns involving yearling males were limited because
many yearling males did not maintain associations with family'groups,
were not seen after breaking away from the groups, or were known to have
died during or following summer. Marked males spent from O percent in
October, Hovember and Jamuary through March to 62 percent in August
with their does (Figure 7, Table 6. With exception of one yearling
male, the amount of time spent with the adult female decreased from
April through September and after October no yearling males wére seen
with their does. The one exceptional 2-year old animal was still with
his mother when she gave birth to fawns during both subsequent years
after his birth. Based upon observations of all marked yearling males,
5t appeared that after April over 50 percent of their time was spent
alone {Figure 7).

During May adult females were alone around 66 percent of the time;

they spent little time with their new fawns and yet spent 1little time
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Table 6 [

Obsexvations in which maxked yeerling males belonging
to known does were seen alone and with other deer,

Seen With . Total

Their Own  Other Adult and Adult and Number

Month Alone Mothers Yearling Females Yearling Males Fawns Seen
April 32(49.2)% 30(46.2) 0 3(4.6) 2 (3.4) 65
Hay 19(%5.2) | 18(42.8) 3 (7.1) 2(4.8) 4 (9.5 42
June 18(%1.9)  20(%6.5) 6(14.0) 0 4 (9.3) 43
July 4(80.0)  1(20.0) 0 0 0 5
August 4(30.8)  8(61.5) 1 (7.7) 1(7.7) 1 (7.7) 13
September  6(75.0)  1(12.5) 0 0 1(12.5) 8
October 0 0 0 0. 0 0
Novenberx' 0 0 0 0 0 0
Decenber 1{20.0)  3(60.0) 1(20.0) 0 0 [
~ Janvary 0 0 0 0 0 0
February 0 0 0 0 0 0
March 0 0 0 0 0 0
Total B4(86.4) B1(W.8) 11 (6.1) 6(3.9) 12 (6.6) 181

2Numbers in parentheses represent percentages of the total number seen per monthg

percentages do not always equal 100%, since several deer were often together at once.
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with other group members (Figure 7. Table 7). As fawns matured and
soved more with their does, the does also spent more time with yearlings
as secondary associations were established and does spent progressively
less time alone during June through August. ‘Adult femaies were found
alone around 58 percent of the time in September; then they decreased
the time spent alone until January and February when they were alone
Jess than 40 percent of the time. In March tﬂey were alone around 50
percent of the time; time spent alone incréased in April and May as they
gave bifth to new fawns. This sequence of time spent alone corresponded
to the cycle of birth of new fawns in April and May, establishment of
social groups from June to September, disruption of these groups by the
breeding activities in Septenber, . strengthened social bonds during
December through February, then disruption of the groups in March and
April as does began to give birth again to new fawns.

Adult males spent significantly more time alone than adult females
in.2ll months except May and Novembsr (Figure 7, Table 8). In May males
were alone around 68 percenf of the time as they were regrowing new
antlers, were relatively nonQaggressive, and were associating with other

“males only during periods of feeding ér bedding in open areas. They
spent around 33 percent of their time with other deer during May, June
and July: however, in August there was less association between males,
and the amount of time alone increased to 76 percent. As they shed
velvet in September no compatible buck associations were witnessed;
however, males were seen together in association with females that were
being harassed or serviced during the breeding season; by March males

spent up to 90 percent of their time alone.



Table 7. Observations in which marked adult femeles
were seen alone and with other deer.

Seen With Total
Adult Adult Number

Konth Alone Yearlings Fawns Females Males Seen
April 551(59.5)%  193(20.8) 64 (6.9)  144(15.6) 2(0.8) 926
May 520(66.3)  -128(16.3) 76 (9.7)  89(11.4)  12(1.5) 784
June 451(58.5) 144(18.7)  143(18.5) 89(11.5) 14(1.8) 771
July 309(5%.0) 66(12.0)  135(24.5) 99(17.9) 15(2.7) 552
August 213(48.7) 87(19.9)  131(30.0) 77(17.6) 14(3.2) 437
September 142(58.0) 30(12.2) 56(22.9) 31(12.6) 8(3.3) 245
October 164(52.1) 45(14.3) 98(31.1) 23 (7.3) 16(5.1) 315
November 132(48.7) W(12.5) 82(30.2) 18 (6.6) 25(9.2) 271
Decenber 160(40.0) 79(19.8)  166(41.5) 43(10.8) 11(2.8) - 400
January 116(39.6) 51(17.4)  104(35.5) 49(16.7) 1(0.3) 293
February 129(38.0)  68(20.0)  156(46.0) 56(16.5) 5(1.5) 339
March 227(49.4) 47(10.2)  182(39.6)  86(18.7) 5(0.9) . 459

Total  3,114(5%.4) 972(17.0)  1,393(24.3)  304(14.0)  132(2.3) 5,792

®Nunbers in parentheses represent percentages of the total number seen per month;
percentages do not always equal 100%, since several deer were often together at once.




Table 8,

Observations in which merked adult males
were seen alone and with other deer,

. Seen With
Adult and Adult and

Honth Alone - Yearling Males Yearling Females Fawns Totals
April 113(83.1)® 13 (9.6) 7 (5:1) 2(1.5) 136
May "101(67.8) 36(2k.2) 21(14.1) 1(0.7) 149
June 126(68.1) 50(27.0) 15 (8.1) 0 185
July © 128(67.0) 49(25.6) 22(11.5) 4(2.1) - 191
Avgust 106(76.2) 25(18.0) 13 (9.4) 4(2.9) 139
September  64(71.1) 13(180.8) . 15(16.7) 2(2.2) 90
October 75(58.9) 12(12.6) 13(13.7) 1(1.0) 95
November 56(56.0) 11(11.0) 31(31.0) 6(6.0) 100
Decenber 71(71.7) 13(13.1) 18(18.2) 2(2.0) 99
January 51(81.0) 7(11.1) 6 (9.5) 2(3.2) 63
February 42(84.0) 6(12.0) 1 (2.0) 1(2.0) 50

March 44(89.8) 3 (6.1) 2 (4.1) 1(2.0) 49 '
Total  977(72.6) 238(17.7) 164(12.2) 26(1.9) 1,346

2Numbers in parentheses represent percentages of the total number seen per monthj
percentages do not always egqual 100%, since several deer were often together at once.
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Between mid-Septenmber and mid-December adult males were not seen
to associate with one another unless there was overt aggression between
them or unless they were tending or cotherwise harassing a female. The
first non-aggressive association between adult males after the breeding
season was on 8 December as two males were seen moving together; the
first sightings of males feeding together were not until 23 December.
The percent of time that adult males Qere seen assoclated with one
another ranged from 27 percent in June to a low of 6 percent in March
{Table 8). During March, when antlers were being shed, males without
antlers were suddenly almost defenseless and became solitary; adult
males with antlers and adult females were more aggressive. In South
Dakota, Proéulske and Duerre (1964) found that few bucks frequented open
meadows when antlers were growing; they attributed this to secxretive A
behavior resulting from physiological changes accompanying antler
growth. They noted that summer feeding associations were established
betﬁeen adult males, and yearlings and adult males were seen with
other deer more often.

The social structure of.the Key deer was not fixed, but rather
was a flexible, dynamic system, which changed during the annual cycle.
‘During the breeding season, adult males were dominant over all other
animals. Whether yearling males and adult females dominated one another
varied, depending upon the situation at the time. While both were sub-
dominant to adult males, they were dominant over yearling females and
fawns. Yearling females were dominant to fawns. This hierarchy was
maintained through aggression communicated by postures, displays, or

actual physical force.
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Bithin each sex-age class there existed a hierarchy among

$ndividuals. The 3- to 6-year-cld males were dominant over 2-year olds
and over very old males; all of these in turn were dominant over
yearling males. In general older does were dominant over younger does.

Physical characteristics were important in determining the status
of an individual. Hales with bwoken antlers or with one antler were
gub-dominant to bucks of egual size that had full racks. One adult male
(A¥032) which lost one antler each year just afier loss of velvet, was
challenged by 2-year-old males, which normally avoided combat with
older adults with full racks. During the breéding season in encounters
between & yearling male and an adult female, the yearling male was
dominant unless the f‘emale was accompanied by her fawn or unless the
female was feeding and the male was interrupting the feeding: then the
adult female was dominant and the yearling was sub-dominant.

Following the breeding season the hierarchy shifted. In December
adult males began reassociating with one another without aggression
and adult females, yearling females and fawns formed matriarchal groups.
Yearling males were often seen harassing other deer, nose-trailing and
occasionally breeding recebtive females. During this time, older adult
females were the dominant animals in the groups, even over yearling
males. Whereas encounters in December through February between adult
pales and females resulted in the female®s backing away or running at
the buck’s approach, after males shed antlers in Harch and continuing
through June, adult females were the dominant animals.

44ult females often forcefully drove unrelated deer as well as

their older fawns (now yearlings) out of their ranges. One adult
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saternal doe was observed driving a smaller pregnant doe ocut of her
feeding area by rushing and striking with the front feet. Then as the
pregnant deer retreated, the maternal doe slowly followed at a distance
of 30 to 50 yards until the pregnant doe was out of the normal range of
the maternal doe. In another year the maternzl doe pushed her Z-year-
old male offspring away from her repeatedly, using her head to "b@tt“
him gently in the side and pushing him until he retreated from the area
vwhere she had her new fawn. Adult females with fawns were dominant over
thé antlerless males, which they drove out of areas where they had
fauns .

Until mid-July bucks in velvet were subordinate to females;
however, after mid-Jﬁly bucks with well-developed racks in velvet began
to reassert themselves. During this time, the female’s aggression

" toward all deer Qubsided somewhat as fawns were moving with them and
family groups had reformed. It was at this time in mid-summer that the
:ﬁsst prolonged bouts of aggression were seen between males and females.
Hales challenging females used the forelegs to strike or flail at
females that did not retreat at their advances; however, the challenge
was often met with & £1ail by the adult feméle when her fawns were
present (Figure 8). On 4 July 1970, an adult male and female flailed
one another three times over a period of 5 minutes at up to 5 to 30
seconds each time. Another male and a yearling fed nearby; but they
did not participate in the activities other than to move out of the way
of the two dominant deer.

In the summer the frequency of such encounters increased and by

September adult males were again dominant over adult females. Such a



Pigure 8.

Figure 9.

Flailing behavior between adult male and
female deer. Such behavior was an intense
type of aggression between deer of nearly
egual status in the social hierarchy.

An 2larmed deer demonstrating typical
“curiosity” behavior. The raised tail and
erect caudal hair indicated a high level of
excitement as the deer circled the object
of interest until the scent was detected

or the object was otherwise identified.
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system of shifting hiersrchies and the activities of adult males and
adult females during times of breeding and fawning led to the shift im
composition of the social units. Adult males were essentialiy solitary,
with exception of forming transitory associations with adult females
during the breeding season, and with other adult males when feeding and
bedding during the summer. The matriarchal units changed in their
composition as fawns increasingly spent more time with their does, and
older female offspring associated with them during June through
September. This primary association was disrupted only slightly during
the breeding season; some male fawns did not reassociate with their
family groups after this disruption. The second disruption occurred in
Harch and April when.new fawns were born, and old fawns (now yearlings)
were driven out of the range of their does and were harassed by othér
does that had fawns in éhe area. The result was a breaking-apart of
the family units.

¥hile these units did not reform until late May and June, members
of the units were often seen to feed together in the same areas; the
bonds between them did not appear as strong. Few yearling males |
reassociated with their family units. Those yearlings remaining in the’
same area as thelr does were harassed during the breeding season by
adult males and they began chasing females themselves; after the
breeding season they did not appear with their does‘again.

While the Key deer shows the same basic social structure of other
groups of white-tailed deer that have been studied, the social groups
of Key deer appear much wezker, the deer having lower frequencies of

association and many fawns never being seen with their own does. Often
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fesms were seen attempting to follow any other deer that they en-
eountered and on occasion showed care-seeking behavior toward unrelated
deer and attempted to nurse.

The looser social organization of Key deer,no doubt, reflects their
history in the insular environment, where absence of predators and the
tendency for most females to occupy the same range for life, result in
different selective pressures from those on the mainland. White-taliled
deer exposed to predation tend té have greater chances for survival
when young are more dependent on family members, rather than being
independent at an early age. It was found by White et al. (1973), that
Texas fawns which were more independent, active, and inmguisitive were
@ore susceptible to bredation and accidents. Such selection against
independent young would not exist in the Keys to the extent that it is
found on the mainland.

In northern populations deer typically leave their spring and
sumser ranges to spend the winter in large groups in deer yards
{Severinghaus and Cheatum 1955). Bonds between family units may become
weakened after high frequency of contact with large numbers of animals,
and as they return to their spring and summer ranges, members of family
units reassociate with much mutual grooming and interaction (Miller
1971b). Such interaction was suggested by Hiller (1971b) as being a
social bonding mechanism, reducing aggression among those animals (see
Grooming). It would seem that strong bonds between family members
would facilitate these annual reassociations, and allow for female
zenbers of the family units to reoccupy overlapping ranges with minimal

antagonism between them. Since, with few exceptions, female Key deer
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tend to occuﬁy the ranges which overlap with that of their mothers most
of their lives (Silvy 197%4), the need for stronz bopds to facilitate a
periodic reassociation after interacting with a number of unrelated
deer seems less important.

One possible advantage of the looser social organization may be
& greater capability for dispersal by younger animals at times of
relatively high population levels. If the deer population were pericd-
ieally reduced at the edge of its range, such as on 6ut1ying islands
{see Mortality), a flexible social organization could result in greater
dispersal from Big Pine and other Keys having high populations. Weaker
goclal bonds between fawns or yearlings and thelr family groups would
not sexve to tie theAyoung to one area; they would thus seem more likely
%o leave thelr home area than deer closely assoclated with the
matriarchal grouﬁ.

In at least two instances during the study, marked Key deer
- females appeared to establish ranges in new areas (Silvy 1974). One
z-yearuéld doe (AF061) left her old range that her other famiiy members
occupied and in which she was raised. Another doe (AF847) was found on
lo Name Key after being captured and tracked for 7 months on Big Pine
Hey. The former shifted her range after the fawning season when
maternal does often drive deexr out of areas where they have fawns. Also
the “displaced™ doe may have had a fawn in the new area and may then

have become reestablished in a new range (see Doe-fawn bonds).
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fntler Developnent

It was apparent tha:t the status of 2 male in the social hierarchy
was greatly influenced by the extent of development of the antlers as
well as the size and physical condition of tse animal. To appreciate
the changing social structure of deer it is helpful to know the seasonal
seguence of antler development of males.

&dult and yearling males began to regrow new antlers immediately
after the loss of o0ld antlers in March and April. By Hay most males
had 2- or 3-inch stubs and by 30 June adult males had three or four
points per beam; growth of racks was nearly complete. Velvet antlers
were completely formed by July. The earliest observation of a polished
rack occurred on 7 September 1971 when a yearling was seen with strips
of velvet hanging from his spikes. Host polishing occurred during the
second and third week of September. In 1971 all deer seen after 23
Septenber were polished except for fawns which had velvei-covered
buttons through December.

Durlng the breeding season bucks were occasionally seen with
broken and missing antlers due to combat injuries. One adult male lost
his left beam prematurcly during the 3 years, dropping 11-: the first yeaxr
by 18 February, the sec.nd year by 8 December, and the third year in
September, shortly after shedding the velvet. Host normal antler loss
accurred in mid-March, the latest sightings of a wild deer with an
antler was on 26 April. The penned male lost buttons as a fawn on 30
HMay, and dropped antlers on 7 May and 30 Hay in'suﬁsequent years.

Regrowth of antlers was almost immediate. The dévelopment of

racks with three and four points occurred later in the life of Key deer
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than in northern white-tails (Klimstra 1974). This fact along with the
agonistic behavior between males, resulted in deer aged 2} years or less
less, aged 6% years or more, and deer with broken racks playing sub-

deminant roles 1o 3- to 5-year old animals having large six- and eight-

point racks.

Descriptive Behavior

In Horth American deer the types of activity and times when these
activities are observed vary with weather conditions (ILinsdale and
Tomich 1953, Michael 1970, Palmer 1951, Hawkins and Klimstra 1970z,
Ozoga and Gysel 1972), hour of the day or night in relation to sunrise
and sunset (Michael 1967, Thomas 1966, Brownan and Hudson 1957, Marshall
and Whittington 1968, Jeter and Marchinton 1964, Halloran 1943, Ozoga
and Verme 1970), age and physiological condition of the animal
assoclated with fawning and antler development (Progulske and Duerre
. 496%, Jackson et al. 1972, Tibbs 1967), human activities (Montgomery
1963, Townsend and Smith 1933, Autry 1967), sex (Jackson et al. 1972},
moon phase (Progulske and Duerre 1964, Thomas 1966}, and whether deer
were previously active or inactive (Tibbs 1967; Ruff 1938).

During this study behavior was classified into the four basic
typess standing, moving, feeding, and bedding. These were character-
istic postufes basic to other more specialized types of behavior.
Reproductive activities incorporated other types of behavior inte
unique patterns which were seen only during the breeding season. Other
behavior patterns incorporating the four basic patterns were seen

throughout the year. Deer were considered inactive when they bedded
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gnd were active when standing, moving, or feeding. A brief description
of the common behavior patierns seen in Key deer, the conditions under
which they were performed, and their frequency of occurrence are

discussed in the following sections.
Standing

Déer stood yhén they were disturbed, when they paused between
bouts of feeding, when resting in the shade, at times when they groomed
themselves, or when engaged in some type of mutual interaction with
other deer, such as grooming or displaying. Of all observations of
standing behavior 95.9 percent occurred when deer were disturbed by
some distant intruder or by some unidentified noise. This included
disturbance from humans, vehicles, or other mechanical equipment, other
animals that were heard but not identifled, and animals that came into
view or approaéhed from a distance. Key deer were seen to stop.other
types of behavior to stand when distant objects alerted them an& they
often stood when a beam of light was directed at them at night.

Standing behavior has been described by Townsend and Smith (1933),
who found that deer in New York stared intently until a noise or move-
ment was identified as another deer. Tibbs (1967) noted that Pennsyl-
vanla white-tails stood when disturbed, and Linsdale and Tomich (1953)
noted that mule deer stood and stared at distant intruders.

Postures of the body while standing varied with the degree of
excitément. The lowest levels of excitement were evident in Key deer
that observed other animals at a distance and in deer that were grooming

themselves or chewing cud. Excitement levels increased as a source of
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disturbance approached, was more suddenly presented to them.‘aas in an
erea where capture attempts and night-lighting attempts were freguent,
or when the deer smelled, heard, or saw dogs or men at close-range. As
2 tule; the closer the disturbance, the greater the excitement level
{eee Flight disiance).

¥hen standing, deer usually had all feet on the ground with the
head erect and in line with the body, turned in the direction of a
disturbance, or positioned so as to see around obstacles. They oc-
casionally 1ifted and shook their legs, ears, or head, and flipped the
tail to disl&dge flies and mosquitoes, especially when these pests were
numerous . )

Yhen obsexving 6ther deer at 2 distance, there was generally no
elarm or aggression and interest in them usually lasted up to around 30
‘seconds, after which other activities were resumed. Strange deef moving

into the open at a distance often received closer scrutiny. As the
excitement level increased the tail was partially or completely faised,
pilo-erection increased as did nervous stomping, shifting the position
of the body, snorting, and movements of the head and neck up and down a
few inches while staring in the direction of the intruder. Slowly-
moving objects visible at a distance or distant nolses or scents from
8 partiallylcoﬂcealed intruder elicited stalking or curiosity behavior.
This stance was one of standing with all feet placed firmly on the
ground, with the body at a 1800 angle to the intruder, and with the head
toward the object of interest. The deer walked f wward a few paces at
e time to within 50 to 100 yards of the object, streiching the neck in

the direction of the disturbance with ears and eyes alert to the front;
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2% eccasionmally turmed to the side or‘te the rear as if to retreat;
however, if the intrudef remained concealed, they resumed the stalking
(Figure 9). ‘

Head-bobbing was often performed by adult and yearling does and
fauns but rarely by older males. Such head-bobbing was described by
Tabbs {1967:41) for Pennsylvania white-tails, which when ®. . . trylng o
detect scent or visualiy appraise the observer (the deer) lowered their
nose to the ground, then lifted it as high as they could and also moved
their head from side to side.” Then they moved short distances and
repeated this. Linsdale and Tomich (1953:123) described "head-bobbing"
in mule deer as % . . & quick lowering of the head from an alert position
high above shoulder level, to one near shoulder level and a rapid
return.” The greater the excitement the farther it lowered its head.

Uhen disturbed, Key deer usually raised the tail and tarsal tufts
to soz=e degree and adjacent deer often closely watched the performing
deer and were alert in all dirvections rather than assuming the same
orientation as the curious deer. A typical behavior assoclated with
this was a stomping of one or alternate front feet. This was performed
by raising one leg, bending it at the joints and holding it positioned
above the ground for several seconds. Then with a shift of the body
weight forward at the same time as the leg was straightened, the foot
was forcefully thrust to the grognd. The result was a slight noise,
not audible to the observer at 20 yards; however, it alerted other deer
nearby.

Often curiosity and stomping were combined with snorting, which

sezrved to intimidate the intruder or caused him to reveal his position
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{see C(:munication). Often the deer moved in a2 large circle azcund the

object of interest until getting downwind and picking up olfactory cues
te identify it. linsdale and Tomich (1953:163) noted that mule deer
showed curiosity toward strange objects which they could not “identify
satisfactorily” and Severinghzus and Cheatum (1956:129) referring to
northern white-tailed deer noted that the “inability to locate the
origin and creator of a sound often arouses its cufiosity“a and

“0ften when a deer has spotted an object it does not immediztely

identify, it blows and snorts, stomps its front feet, and
then slowly moves to a position downwind to the object of

ites curiosity.” 3
Fawns became cautious and zlert when their does stomped, rezmained
nearly motionless except for movement of the ears to detect any sound,
and then bounded for cover if the does snorted or made any rapid
movements. When the intruder moved, advanced, or was very close when

discovered, the deer became alarmed and escape behavior followed.
Hoving

Observations of movement involved disturbed deer 67.5 percent of
the time as they left an open area for cover when disturbed by the
observers, vehicles, dogs, ‘or. other aggressive deer. Speeds of movement
increased and patterns of m_ovement cba.nged as excitement levels in-
ereased. Deer observed to be moving while feeding were r‘mt classified
as moving as long as they spent most of. their time browsing or grazing.

Hovement patterns of Key deer were similar to the basic quadrupedal ~
patterns of moving diagonal limbs in sequence (Zug 1972, Linsdale and
Tomich 1955, Severinghaus and Cheatum 1956). Movement of the right

front leg was followed by left rear, then left front by right rear; the
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seguence was then repeated. There were four gaits observed in deers
uaiking. trotting, galloping; bournding. Deer of all sex-age classes
were seen to use these four types of locomotlion and often two or more
types were utilized in changing positions.

Yalking was observed in undisturbed deer moving from one site to
another or when moving while feeding. Three feet were generally on the
ground zt one time, while only ome was off the ground and moving at any
given time. The same sequence of 1limb movement was followed as
indicated above. As the pace increzsed to a fast walk, two or three
feet were on the ground at one time with one or two being moved at a
time s however, if tﬁo were moving simultaneously tﬁey did not touch down
at the same time. Fawns walked more cautiously by slowly moving each
1i=b and not raising one limb until the other thrge were on the ground.

Yhen trotiing dlagonal feet touched the ground simultaneously, and
only two feet were on the ground at once. This occurred when degr were
. chased by other deer or when otherwise disturbéd, and was often pexr-
formed with ears oriented toward the source of disturbance and with tail
either lowered or ralsed depending on the excitemeht level. It resulted
in a2 rapid movement from place to place. Deer often trotted after ’
tossing the head while playing.

The gallop or run was seen as deer changed from one gait to
another and was characterized by 2 disruption of the normal movement of
diagonal limbs., It sexved as a transitional gait between trotting and
bounding. Although diagonal feet moved together they did not touch
down at the same times. Deer were most often seen to gallop as they

vetreated from some threatening situation and often used two or more



5
gaits. Those deer retreating from open aveas at night most often ran
unless being actively pursued, in which case they bounded.

The éreatest speed was attained using the bound, in Hhiéh back
legs thrusting togefher, propelled the animal forward while the front
legs, moving togethef, sexrved to support the welight of the deer between
bounds. Hind feet landed ahead of the front feet and forelegs extended
forward during the long strides. The tall was ralsed and ears were‘
erect and directed backward toward the threat. Deer bounding from an
ezea tended to cause other deer to follow by bounding or galloping.
This gait most often occurred when deer retreated from man or some
immediate danger. The greatest measured distance covered in one stride
by & bounding deer wés 30 feet; this occurred when an adult female

escaped from an area during an attempt to recapture her with the net.
Suimming

An sdditional form of locomotion displayed by Key deer was
swimming. Although this was not frequently obsérved, deer p:oved to be
capable swimmers. Palmer (1951:276) reported that when the deer "Billy®
was first brought into Tomhégan‘aamp he jumped off the dock and swam so
rapidly that two men paddling a canoe had trouble overtaking him.
Behrend (1966:59) reported that his results “clearly show that deer
¥ill freely enter the water to wade and swim, in order to avail them-
selves of desirable food®, and Severinghaus and Cheatum (1956:162)

veported that “deer will take to water to escape dogs, other predators,

and man.”
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Buring this study two deer were captured as they swam between
islands: one was swimning between Big Torch and Water Key, a distance
of 0.35 miles and the other swam between Big Pine and Porpoise Key, a
@istance of 0.81 miles (Figures 2 and 10). One other deer was observed
swims;ng in Bogie Channel between No Name and Big Pine Key, a distance
of 645 niles. These latier two females swam {o fawns on No Hame and
Porpoise Key and returned periodically to Blg Pine.
‘During 23 capture attempts when deer jumped into canals, 15 escaped
by out-swimming or out-maneuvering the trappers. Although not a common
- geans of locomotion, swimming deer were occasionally reported by
professional fishing guides and local residents. While deer swam
between islands, thié appeare& to be assoclated more with temporary
dispersal to islands over very short distances and probably occurred in
response to aggressive behavior by dominant males or females that
displaced younger or subdominant deer, due to changes in habitat
causing shifts in areas of deer use, or due to unusual circumstances
such as giving birth in an area where lack of food or suitable water

made frequent trips to islands with food and water necessary.
Peeding

Feeding behavior occurred as deer stood or walked slowly., Tails
were limp and twitched at 10- to 60-second intervals from side to side,
especially during the rainy seasons when insect pests Qere bad. Ears
were generally directed in vaxrying directioné but very seldom were the
openings in the same direction at once unless the deer became attentive

to some disturbance. Ears were frequently flipped when insects were



Figure 10. An adult doe swimming the 0.8-mile channel
between Big Pine Key and Porpoise Key, where

she gave birth to a fawn.

Figure 11. An adult doe balanced on her hind legs while
feeding on thatch palm fruits. Front legs

were hanging limp in front of her.
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miEerous. The head was raised ome to five times a ninute as deer fed,

but if undisturbed these periods of locoking around were only for a few
seconds duration. Deer were selective as %0 what was eaten and often
passed up many plants to select specific plant parts to browse. UYhen
feeding on flowering stalks, or fruits of palms or other tall growth
forms, normally not of their reach while standing on four feet, they
eften stood balanced on their back legs with forelegs bent and used to
maintain balance; the tail was at a 539 angle away from the bvody (Figure
11). Generally the back legs were moved while maintaining their
balance. Bouts of feeding ranged from brief periods of 5 to 10 minuteé
up to i} hours. At night and in mid-morning feeding was often inter-
spersed with periods of bedding and grooming. '

¥hen mildly disturbed deer often appeared to show displacement
Behavior by turning to feeding rather than fleeing or resuming previous
behavior. At such times deer bit off some vegetation and quickly
raised the head to watch the source of disturbance while chewing, then
very quickly took another bite. Hichael {1970) noted that deer spent
more time feeding than in aﬁy other activity, and Ozoga and Verme (1970)
found that deer were most active when seeking food and rested and
chewed their cu& at other times.

Deer ruminated either while standing or bedding. Deer chewed on a
cud 17 to 28 times before swallowing, then a;fter a 3- 1o 5-second delay
the next cud was regurgitated and masticated. HMclean (1940} noted that
Odocoileus hemionus averaged 33 chewé per cud while Browman and Hudson
(1957) observed an average of % chews per cud. Types of food eaten

probably influenced this. Some does chewed cuds while fawns nursed and
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post often chewed immediately after bedding and grooming. Bedded deer
often became ilnattentive and closed their eyes while chewing the cud;
they generally maintained the ears alert. ‘

¥hen nursing, fawn; approached the doe from the front. side or
rear {(Figure 12). If the doe was bedded, fawms dropped to their wrists
to nurse but if the doe stood, small fawns stood to reach the teats. As
fauns increased in size they bent their fromt legs slightly, lowering
their shoulders and extending the neck while moving the chin outward
from the body so that the head was almost vertically positioned directly
beneath the udder. Fawns of all ages shoved against the.udder while
nursing and older fawns shoved with sufficient force to cause the doe
to shift her footing.

Older fawns dropped to their Hiists to assume nursing positibns
beneath the doe. Approaching from the sides or rear, they merely bent
the front legs slightly to accommodafe getting beneath the doe. The

- Bost common nursing posﬁuré was wiﬁh the fawn directly beneath the doe
with its head oriented toward the doe’s rear end. When in this position
the fawn presented its perianal reéion, which was frequently sniffed
and cleaned by the doe. Her behavior may have been stimulated or
directed to the perianal region by the fawn®s rapid wagging of the
erect tail from side to side wgen nursing. Such tall wagging began as
soon as the fawn saw its doe and rapidly ran to her. Fawns were
generally weaned by the age of 4 months; however, this varied with

individuals; one male still attempted to nurse his mother when he was

2 years old.



Figure 12. A fawn briefly mursed its mthe;?: as she
Boved along i;eeding., Fawns nursed while
positioned beneath, alongside, or behind
the doe.

Figure 13. A fawn sniffs of its mother’s mouth and
mugzle as she chews on vegetation. ' Such
behavior may enable the fawn to learn which
plants are used by adults. That the doe was
very alei't, was indicated by a partially

raised tail and intense stare.
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&3 very young fawns began to move with the doe and browsed
vegetation, they frequently sniffed or licked the mouths of thelr does
or other related deer as they chewed vegetation (Figure 13). Bits of
vegetation protruding from the doe’s mouth were occasionally sampled.
This may have serxved as learning or cultural transmission of what piants
were palatable. Fawns may associate the odors or tastes of plants on
the ground with those protruding from their doe’s mouth.

Fawns aged 3 months old, when not with their does, ofteﬁ éttempted
to nurse any deer that they encountered; some fawns even approached
bucks and attempted to nurse. Deer quickly retreated from strange
fawns or struck at strange fawns after sniffing them, refusing to let

then nurse.
Bedding

When bedded, the legs were generally concealed beneath the body as
the deer rested on its brisket. After being bedded for a period of 1 to
2 hours, deer often shifted to lie on one side with the legs exposed and
extended laterally; often front legs were extended anteriorly. Fawns
generally bedded slightly on one side with two or more legs exposed and
to the side; legs were bent with forefeet directed rearward and hind
feet pointing anteriorly or slightly outward away from tﬁe body (Pigure
14). Very young fawns bedded with their chin on the back legs and had
ears either up and alert or pressed backward against the neck. Eyes
were often partially or completely shut. When disturbed the only move~
Bent that could be detected was that of the nose. Older deer often
bedded in similar positions but if disturbed they ran instead of

“freezing®.



Figure 14. Characteristic bedding posture of & young

Flgure 15.

undisturbed fawn. If disturbed while bedded,

 young fawns maintain this position. Adult

deer occasionally assume this posture when

bedded .

Typical “freeze” posture of a disturbed

young fawn after dropping to the ground from
& standing position. The legs, bent at the
joints, were positioned alongside, rather than
beneath the ;t)ody, the neck was outsfz‘etched,

with the chin resting on the ground.



L i e
. od°°‘B° %%
o o

< > & %occcco 7

0&,8? o °308 4
o \g




65

. Puring mid-day when deer became somewhat inactive, bedding occurred
in thick cover where dense vegetation provided shade and cooler mid-day
temperatures. These sites were often in dense palmetto depressions in
pinewoods, under dead thatch palm fronds, which formed a tent-like
ghelter, in dense hardwood or hammock vegetation, or im large clumps of
red mangroves that grew in low-lying areas. At times, usé of low=-lying
areas cccurred during high tides when beds were wet and deer were bedded
partially in water. During twilight and in davkmess, bed sites were in
BOTE open areas, where tall grass oi clumps of low vegetation grew at
the edge of or in mowed fields. Bedding in mowed areas within housing
subdivisions at night was not unusual. Kjos and Hontgomery (1969) noted
that fawns bedded 1nAs1tes that averaged 3° cooler~than in open areas.

¥hen suddenly disturbed, young fawns, which were standing or
soving, characteristically dropped to £he ground, with legs bent at the
Joints and folded beneath them; the neck was outstretched on the ground
between the forelegs; the chin rested on the ground to the front. When
in this posture, ears were pressed alongside the neck, eyes were wide
open, and tail was tightly pressed against the rump (Figure 15). This
posture was often held for several minutes even when the observer stood
over the animal; when the disturbance ceased and the doe called to the
faun, it then stood and moved away. Similar “freeze” postures were
described for white-talled deer fawns (Queal 1952).
Some adult deer were seen to bed in similar fashion when disturbed

by night-lighting. Both adult males and females that had previously
been captured and marked moved to tall grass or bedded on the spot where

they were standing when the beam of light was directed at them. legs
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were bent at the joints as the body was slowly lowered to the grounds
the neck was outstretched to the front in line with the body as ihé head
rested on the ground. If approached they stood and retreateé. Only
eertain individuals used this method of concealment, and it certainly
was pot characteristic of older deer.

Hhen "hit® with a light at night in areas where the one escape
route was completely or nearly blocked by the researchers, some adult
pales lowered the head, bent the leg joints slightly, lowering the
body, and slowly moved toward the exit, using tall grasses for conceal-
pent. This was similar to the quiet retreat from open areas of other

deer when danger was seemingly detected before the source of danger was

seen.
Response to insects

Bxceptional bedding activity occurred during the rainy season in
June 1970 and to lesser extent in June 197i when deer moved into open
areas to bed in late morning and late afternoon, presumably to escape
insect pests. Since insects (mosquitoes and deer flies) were more
numnerous in the heavy vegetation, deer moved to open arsas aqd bedded
in a way that reduced areas vulnerable to insect attack. In these
instances the legs were concealed beneath them while the head was turned
and pressed closely to the side of the body. By rubbing the head
against its sides, the deer reduced the number of insects around the
eyes and muzzle (Figure 16). By covering part of the face and con-
cealing the legs, two major sites of insect attack were protected. The

ears were constantly twitching, which dislodged some insects. During



Figure 16. HMosguitoes feeding around the eyes of an

Pigure 17.

gdult male Key deer. Note the “blood® spots
glong the neck and face where mosquitoes
have fed.

Cattle egret feeding on insects, which were
picked from the deer, or which were disturbed
g8 the deer moved through vegetation. Such a
relationship mutually benefited the deer by
reducing the number of insect pests, and the

bird by providing relatively abundant food.
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¢this time deer generally moved only to avoid humans, dominant deer ox
other objects that disturbed them; they then promptly bedded again in
the open when they had escaped the disturbance.

Cattle egrets often stayed with these deer in open areas, feeding
on mosguitoes and flies picked off of them and consuming those insects
disturbed as deer moved thréugh the vegetation (Figure 17). At times
vhen deer were in tall grass or buttonwood and hardwood areas where
they were concealed from the observers, their locations could be
determined by the presence of several egrets nearby. Although birds
did follow deer into heavy vegetation they did not move with them into

the very dense stands of hardwood.
Patterns of Activity

Patterns of deer activity have been well defined and discussed for

many populations of white-tailed deer and mule deer. Linsdale and

. Pomich (1953:366) reported that in mule deer a day consisted of "alter-
nating intervals of rest, including rumination, and periods of activity,
mainly foraging, with occasional travel from one site to another.”
Jackson et al. (1972) recorded similar alternating periods of activity
and rest in Texas white-tailed deer. They found three to six periods
of rest and rumination each lasting from 1 to 2 hours during the day:
one to three of these occurred at night. In Texas, feeding and travel
dominated activity periods, which occurred in two peaks, one just after
dawn, and the other in late afternoon. Lesser activity peaks occurred
in mid~day and midnight. Harshall and Whittington {1968) found that

maximum movement occurred in mid-morning followed by a movement to
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daytime rest areas by Georgia white-talls im the spring. Halloran
(1943) . Michael (1967, 1970), Montgomery (1953) and Tibbs (1967)
studying white-tailed deer from Texas and Pennsylvania, and Browman and
* Hudson (1957) studying penned mule deer in Montana, all reported that
there were two major peaks in activity corresponding to sumrise and
supset with lulls occurring in mid-day and after sunset. Ozoga and
Verme (1970) found five peaks of activity ~inyxichigan deer, spaced at
& %0 6 hours in winter, most heavily at sunrise, mid-day, sunset, and
twice during the night. All deer showed 2 major evening peak which
usually occurred during the 2 hours before sunset and ended abruptly
after sunset. They were most active when seeking food. Thomas (1966),
studying whi‘te-tailed deer in Illinoisr, noted three periods of activity
at night. ‘

Seasonal differences have been noted in deer activity patterns.
iinsdale and Tomich (1953) found mule deer were more active at night
in spring and summer but were often active throughout the day in fall,
Trends in seasonal movement were affected by character and availability
of food and cyqle of weather throughout the year. fennsylvania. deer
were found active in all seasons 1 to 2 hours before sunset until
around 1 hour after sunset (Montgomery 1959, 1963). In summer peak
bedding occurred 7 to 8 hours after sumset and nearly all were active
at dawn; this shifted in winter so that most were active 4 hours after
sunset and were bedded 6 hours after sunset. .

Halloran (1943) noted that during July and August, Texas white-
tailed deer 'fed commonly at all hours of the night; however, by 0700
hours they were feeding or bedded in brush. In mid-afternoon they moved



és
0 open areas and increased activity until sunset. Ozoga and Cysel
(1972) found Hichigan deer were inactive shortly after sunset and showed
& decrease in mocturnal activity in late winter. High mid-day movement
was common in February and April and a low in night-time traffic was

geen during April.
Daily patterns

In Key deer the four basic types of behavior were seen at all
hours of the day and night and behavior patterns were similar to those
described in other North American deer. Of the total observatioms of
marked Key deer, 1%4.5 percent involved deer which were standing, 38.1
percent involved aoving deer, 33.9 percent involved feeding deer, and in
13.1 percent of the observations the deer were bedded. Sia.nding and
moving behavior were influenced by the fact that these often resulted
from some disturba;lce. included in such disturbénce was that caused

- by humans or other animals during the day, and by automobiles and spot-
lighting at night. Thus these two values were some;ihat high at the
expense of other types of behavior. Deer ceased feeding or bedding
to stand or escape from an area when disturbed.

Behavior patterns varied with the time of day (Figures 18 and 19).
Deer were observed to stand and move more during hours of darkness,
reflecting the response to disturbance by spot-lighting activities.
Deer using open areas in housing subdivisions often becane conditic‘med
to escape at the approach of the research ve! 28, especially those
deer in areas where repeated captures occurred srequently. During the

day when deer were monitored they often were observed without being



Pigure 18. Daily patterns of Key deer activity during September
1959 - August 1971. Hours of sunrise (*) and sunset

{#%) are indicated.

Figure 19. Daily pattern of Key deer inactivity (=bedding) during
September 1969 ~ August 1971. Hours of sunrise (*) and

sunset (**) are indicated.
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disturbed. When in more remote areas away from human activity or in
thicker vegetation their alare threshold was not as lowp and, they
were therefore not as easily disturbed. Thus variation im dally
paﬁterns of standing and moving reflected in part the conditions under
which observations were made.

Hovement increased in the afternoon and during the night to &
peak around 0400-0600 hours, theﬁ décrgased rapidly after sunrise
(Figure 18). Standing aciiyitiqs began to increase after 1800, reaching
& §eak around 0200 the next morning. In general deer were more wary in
early morning hours when approached or “hit” with a beam of light. It
was therefore more difficult to study deer behavior in hours just
before sunrise than at other times.

Feeding behavior occurred in two peaks, generally corresponding
to sunrise and sunset; lows between peaks occurred at 1100 and 0400
hours (Figure 18). Feeding increased about 1 hour before sunrise,

- reached & peak at or just after sunrise, then tapered gradually until
1100 hours. Deer increased feeding activities from noon until 1600~
1700 hours, and then decreased quickly after sunset to a low around
2100. While feeding occurred sporadically throughout the night as deer
alternately fed and bedded in the open, the fewest deer were seen
feeding at 0400 hours. A

Bedding activity (periods of inactivity = rest) occurred in two
main peaks. One occurred during the mid-morning hours, extended through
noon, and decreased between 1400 hours through 1900 hours {Figure 19).
Another slight peak occurred around 2000 through 2100 hours and around

0300 hours. The large peak in mid-day corresponded to the peak of human
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activity, which caused deer to cease use of open aveas where they could
be observed, and morve importantly, coincided with the hotter parts of
the day. Deer bedded at this time in palmetto-filled depressions,
under thick sccumulations of thatch palm fronds, or in hardwood hammock
areas affording dense canopy. Such areas were cooler tﬁan open areas
where little protection from the sun was provided. Similar activities

were recorded in Pennsylvania deer (Montgomery 1959).

Seasonal patierns

éeasonal shifts in daily activity patterns occurred. In general
proportionately less time was spent bedded in mid-day during July
through September thén during other months; however, the basic pattern
persisted (Figure 20). While deer fed at all times during the day
there was a tendency for deer to feed more in mid-day during July
through September than during other months and usually spent more time
feeding at night in summer months (Figure 21).

Deer stood nore in early morning during October through December
than during other months (Figure 22).4 They moved more in early morning
during January through September but movement remained relatively '
consistent during the day from October through December (Figure 23). .
These shifis in activity patterns appeared to be affected by breeding
activities, faﬁning behavior, meteorclogical factors and human
activities.

Ae the breeding season began, more time was spent movihg as part
of the reproductive chases in October and December and less time was
spent feeding and standing dﬁring the day. Deer bedded more in mid-day

éuring Janvary and March as the breeding activities decreased.



Pigure 20, Seasonal patterns of Key deer bedding behavior
computed over 3-month intervals. Percentages
were based on the total number of deer obserxved

at each hour during the designated 3-month interval.
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Plgure 21. Seasonal patterns of Key deer feeding behavior
computed over 3-month intervals. Percentages
were based on the total number of deer observed
at each hour during the designated 3-month

interval.
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Figure 22.

Seasonal patterns of Key deer standing behavior
computed over 3-month intervals. Percentages
were based on the total number of deer observed
at each hour during the designated 3-month

interval.
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Figure 23. Seasonal patterns of Key deer moving behavior
computed over 3-month intervals. ‘ Percentages
were based on the total number of deer observed

at each hour during the designated 3-month intexrval.
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Sex-age differences

Fawn activity patterns - Variations in activity patterns were noted
between deer of different sex and age classes and between individuals.
Turing their first week of 1life, fawns remained bedded when alone, and
when with their does they were observed to be bedded 52 percent of the
time, feeding 35 percent of the time and moving 13 percent of the time
(Tables 9 and 10). Young fawns did not move when disturbed but as they
aged and became more aglile, they moved about more on their own and ran
when‘approached.

The youngest fawn which abandoned its bedding site to run when
disturbed was 4 weeks of age. At this age, fawns changed positions at
the bedding site by shifting only a few inches or turning, often moving
into or out of the shade. Four-week-old fawns moved from open bedding
gites in late afternoon to sites affording heavy cover where they
remained for the night; these moves usually occurred after the doe had

. left them and involved distances up to 20 yards, but usually less. At
4 weeks of age fawns were first seen feeding alone, sniffing and
nibbling a few plants. Verme (1963) noted that Michigan white-tails
ate golid food at 2 weeks. Key deer males were recorded moving 2 weeks
earlier than females. This varied with the individual and with the
ciréumstance& '

Tro-month-old fawns moved more and bedded less than during the
first month (Tables 9 and 10). During this time females as well as
sales moved alone and fed, ran when disturbed, moved long distances
with their mothers, and assoclated freely but briefly during the day

with other members of their family units. Hovement was restricted to



Table 9. Behavior of known-aged young fawns
at times when they were alone.

Age Males Seen

Fenales Seen
(Weeks) Standing MNoving Feeding Bedded Total Standing Moving Feeding Bedded Total
0- 1 0 0 0 20(100)2 20 0 0 0 10(100) 10
-2 1 (4.5) 0 0 21(95.5) 22 0 0 0 4(100) b
2-3 1(2.2) 1(2.9) 0 11(84.6) 13 0 0 0 7(100) ?
3- 4 0 2(1%.3) 2(14.3) 10(71.4) 1& 0 2(25,0) 0 6(75.0) 8
b- 5 0 5(31.2) 2(12.5 9(%.2) 16 0 0 1(12.5) 7(87.5) 8
5- 6 1(12.5) 0 1(12.5)  6(75.0) 8 0 2(28.6) 1(14.3) 4(57.4) 7
6- 7 0 0 1(10.0) 9(%0.0) 10 0 1(1%.3) 0 6(85.7) 7
7-8 0 3(33.3) 2(22.2) u(wkb) 9 0 3(33.3) 1(11.4)  5(55.6) 9
8- 9 0 2(33.3) 1(16.7) 3(%.0) 6 1(16.7) 3(%.0) o0 2(33.3) 6
9-10 0 3(25.0) 5(41.7) 4(33.3) 12 0 1(14.3) 1(18.3)  s(7a4) 7
10-11  1(10.0) 1(10.0) 5(50.0) 3(30.0) 10  2(50.0) 1(25.0) 0 1(25.0) &
11-12 0 1 (8.3) 6(50.0) 5(1.7) 12 0 0 0 7(100) ?

SNumbers in parentheses represent percentages of the total number of fawns sesn in each
sex-age category.
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Table 10. Behavior of known-aged young fawns at times
when they were with thelr does or siblings.

) Males Seen . Females Seen -

(Veeks) Standing Moving Feeding Bedded Total Standing Moving Feeding Bedded Total
0- 1 0 2(16.7)% 5(81.7) 5(51.7) 12 0 1(9.1) 3(22.3)  7(63.6). 11
1- 2 0 0 7(100) 0 0 ] 5(100) 0

2-3 ] 1(20.0) 4(80.0) 0 0 3(100) 0

3= 4 0 3(60.0) 2(20.0) 0 5(80.0) - 1(20.0) 0

b- 5 0 1(100) 0 0 1(33.3) 2(66.7) 0

0

5- 6 1(14.3) &(s57.1) 2(28.6)
6- 7 0 2(40.0) 3(60.0)
7- 8 0 4(100) 0

8- 9 1(14.3) 3(42.8) 2(28.6) 1(1%.3)
9-10 0 3(50.0) 3(50.0)
10-11  1(14.3) 2(28.6) 4(57.1) 2(33.3)" 2(33.3)  2(33.3)
u-12 0 2(66.7) 1(33.3) 3 2(25.0) 3(37.5)  3(37.5) 8

®Numbers in parentheses represent the percentages of the total number of fawns seen in each
sex-age category.
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feuiliar areas within the doe®s ranges as the fawns aged
fa=ilisr areas increased.

During the third month of 1life, fawns were oObserved bedded with the
doe and other related deer 7.8 percent of the time, feeding 18.3
percent, and moving 16.5 percent: when alone they bedded less and spent
Bore time feeding. These activities corresponded to an increase of
vegetation in their diet and less dependency on nilk.

During the first é to 8 months, fawns gradually decreased the
emount of time they were inactive (Figure 24) as measured by the pro-
portion of time they spent bedded. From September and Kovember through
¥arch, the amount of time bedded remained relatively stable at between
$0 a2nd 20 percent. Except for Hay, during which males bedded signifi-
cantly more than females, doe fawns bedded more than males. This was
gignificant during July, December,.January and February. Feeding
activities increased as fawns matured (Figure 25). Except for December

. when females fed more than males, there was no significant &iffexence‘
in the amount of time each spent feeding. During October all fawns
appeared to feed less as reproductive activities disrupted the feeding
behavior of family groups in open areas during the summer months.
During December as female faw;s increased time spent feeding, males
continued to decrease this activity until January when they increased
feeding.

Fauns increased the amount of time they spent moving as they
matured; however, there was a decrease in the amount of moving in
September as feeding activities proportionately increased. Following

this, an increase in moving corresponded to increased reproductive
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Figure 2. Seasonal patterns of inactivity (bedding behavior) of marked Key deez.

The percent of time sach month that deer of different sex and age were
observed bedding are indlcated. Percentages are based on the numbey

of obsexrvations each month of deer in a sex-age class.



Figure 25. Seasonal activity patterns of marked Xey deer. The percent of
time each month that deer of different sex and age were observed
performing each of the three basiec types of activity are indicated.

Percentages are bhased on the number of observations each month of

deer in a sex-age class.
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activities and harasszent by older animals. While female fawns moved
significantly more during March, males moved more in October, December,
January and February. Such moveﬁent in these months corresponded to
harassment of fawns during the breeding season and reflected a looser
association between male fawns and the other members of their family
units.

Standing activities increased to peaks in September for female
fewns and a peak in December for males (Figure 25). Males stood more
during the breeding months. These differences were significant with
females standing more in August and males more in Noveﬁber and December.

Using motion sensitive transmitters Jackson et al. (1972) alsc
found that daytime a&tivity increased as fawns aged and that males were
more active than females. Most activity in the first few days of life
involved nursing and grooming. They found that 2-week-0ld fawns were
equally likely to run as to "freeze" when disturbed. The first week
feuns were active 0.8 percent of the time, 10-15 percent active at
2 to b weeké. and at 8 weeks they were active 20 percent of the time.
The estimate for Key deer was higher than that for Texas deer, possibly
an overhéstimate since fawns were more easily seen when active than when
bedded. It may be, however, that Key deer are more active than Texas
fawvns as there would be a tendency for acti?e Texas fawns to fall to
predation more frequently than active Key deer fawns, and thus be

selected against.

Yearling activity patterns - Yearlings spent up to 15 percent and

as little as & percent of their time inactive in any one month (Figure

24). Despite slight fluctuations in the amount of itime these deer were
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inactive, the differences were not significant. During April through
September, females were observed to stand and move more than males,
while males fed more; during September through Harch, females fed more,
while males engaged more in standing and moving activities. During
June and July, females stood and moved significantly more than males,
while males fed significantly more in June and August. This trend was
reversed in Jamary and February when males moved more and females fed
Bore. During all months of the year there was a tendency for .males to
spend more time alone than females. The differences were significant in
August and all months from dctober through March.

Yearlings of both sexes showed peaks in feeding during July
which tapered off during August and September (Figure 25). The pro-

" portionately lower 'feeding activities after September corresponded to
the breeding séason when there was an increase in the amount of moving,
especially by the males. The amount of time thal deer were inactive
during the year was relatively stable, with. bucks being slightly less
inactive after December and females becoming slightly more inactive in
December and January. '

That bucks were more active from October through March, the season
when more traffic was concentrated on major highways in the Keys, ac-
ecounted for the greater proportion of males being killed on the highways.
During 1968 through September 1973, yearlings were roadkilled at a rate
of 3.13 males for each yearling female (Table 11). Yearling males
tended to move greater distances when dispersing than yearling females
{silvy 19"71&) o Taber and Dasmann {195%) concluded that because yearling
black-tailed deer males strayed farther from their does than females,



Table 11. Sex and age vatios of highway mortalities of Key
deer during January 1968 through June 1973

, Ratio Ratie
Adult Adult Yearling Yearling Fawn Fawn Ratilo Yg. Yg. Fawn Fawn ‘Ratio
Year™  Buck Doe Buck Doe Buck Doe Buck:iDoesFawn Buck:Doe BuckiDoe Doe:Yearling
-1968 1 2 i 0 2 0 0.50:1:1.00 - 31 - i 110,50
1968-69 8 6 6 i 5 2 1.333118.17 6.00:1 2.5024 111,47
1969-70 15 5 13 3 8 6. 3.0011:2.80 433l 1.33s1 11320
1970-71 7 9 6 3 7 b 078i1:1.22  2.00e1  1.7511 111.00
1971-72 b 1 12 4 6 5  1.00:130.78  3.00:1  1.20:1 1e41
1972-73 16 5 7 b 2 3 3.205131.00  1.7551  0.67:1 112.20
1973° 8 7 2 0 R R B R R Ot S T 111.28
Totals 69 48 &7 15 0 20 1.4i1:1.06  3.4311  1.4914 111.29

%pata are grouped into yearly perlods begimning on 1 Aprdl to enable evaluation of the impact of the
fawn and yearling age classes each yeax.

bOnly includes date collected during April through 15 June.

18
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this resulted in the trapping of 10 males for each female. Of all
yearling males seen, 16 percent were with adult does while 47 percent

of the yearling Key deer females were seen with adult does. ‘

Adult activity petterns - In adult animals periods of inactivity,

Beasured by the proportion of time they were observed bedded, were
gimilar during June ‘th.rv:su@).!mgustﬁ October and November, with slight
differences cccurring in April, May, September, and December through
March (Figure 24). During April, February and March, females bedded
significantly more than males, while in September, just prior to
breeding activities, males bedded significantly more than .femaies.
Differences in "beha.vior during pericds of activity were mainly in the
amounts of time deer spent moving and feeding (Figure 25). Feeding
activities were relatively high (greater than 40 percent of the time
in June and July) during early to mid-summer, but tapered off in August
through Septemﬁere The amount of time sﬁent feeding fluctuated arocund
35 percent from November through March. Except for December, when
males fed slightly more than females, do;as exceeded bucks ih the
relative amount of time spent feeding. They fed significantly more
than males in Sej:tember and February.

Hales, on the other hand, moved hqre than females‘ in all months
except December when they both moved about 240 percent of ihe time
(Figure 25). Peaks in moving for males were noted in September, October
and Februa.r,y". Throughout the year females moved consistently about
40 percent of the time; males moved significantly more than females
in April, August, September, November, and January through March. Huch

of the movement from September through November was éssociated with the
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rut when bucks were chasing females over a large part of the island;
and, the peak in February corresponded to times of antler loss when
adults, harassing one another, caused movement whenever more than one
male was in an area. Fewer bucks were seen during this period and
geldom were males seen in open areas except when moving.

Sightings of adult deer which were standing varied from 9 percent
ef the observations in April to around 25 percent in December. The
only significant difference in standing occurred in October when males
stood more than females.

For all deer of all age classes, the seasonal activity and the
interactions between deer appeared to follow the same general cycles,
In‘ﬁarch. April, and May deer were relatively solitary and, ekcept for
fawvng which were largely inactive, most deer spent more time moving.
Summey months were characterized by males assoclating with other deer,
- females associating with fawns and reassocliating with their yearling
females. The activities were largely involved with moving rather than
feeding. These relationships and behaviors largely reflected the

activities associated with breeding and fawning.

Use of open areas

Records were mzintained on all deer seen during September 1959
through September 1971 to determine when they used open areas in housing
subdivisions and along roads. Baéed on 11,694 observations of deer it
appeared that deer used open areas more in December (19.8 percent),
July (10.6 percent), and June (10.3 percent) than during other nonths.

The fewest deer were recorded for September (5.7 percent); however,



&
heavy rains in September 1971 made observations difficult and during &
Z-week period in Septém%er 1970 only one observer was in the field.

Deer were seen t0 use open areas along roadways, in housing sub-
divisions where few houses had been constructed, and man-made openings
elong firetrails during 211 hours of the day and night. There was a
tendency for ﬁh:e deer to spend more time in these areas, where human
aetivities occurred on a regular basls, during those hours of lesg
human activity. Such times included hours of early evening throughout
the night, and ended in early or mid-morning (Figure 26) . Similarly,
Progulske and Duerre {1964) observed that deer moved to meadows at
night to bed and loaf. That human activity may have been resiaonsible
for keeping deer out of open areas during the day, 1was suggesteq by the
fact that deer continued to use openings in more remote areas away
from the human influence until later in the morning, and began use of
them earlier in the evening.

There appeared to be two activit;} patterns in open areas during a
2l-hour period (Figure 26). One patiern was seen during September
through May, the other during June through August. During September
through May, there were two major peaks in activity in the open and
several smaller peaks assoclated with them. One major peak came
around 2 hours before sunrise and tapered off to very low levels of
activity just after sunrise. Few deer were seen during the day until
about 1} hours before sunset when deer became active again, around 1600
hours. This peak was more pronounced in November through February.
This activity subsided after a low that occurred about 1 hour after

sunset. Then after 2 to 4 hours deer began using open areas again with



Figure 26. Observations;v of maried and unmarked deer in open areas
in housing subdivisions and along roads. Percentages
were based on the total number of deer seen each
month &uring September 1969 through August 1971.

Times of sunrise (*) and sunset (#*) are indicated.
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activity peaking around 3 to &4 hours after sumset, usvally around 2000-
2200 hours. This activity usually was evident until around 0200-0300
bours; however, this led to an increase in activity again, 1% to 2 hours
before sunrise. These patterms closely approximated peaks of feeding
ectivity.

A second activity pattern, which was seen during June through
August, was one in which more activity was seen at 211 hours of the day
instead of occurring in such well-defined peaks that were characteristic
during the rest of the year. Deer used open areas later in {he morning
after sunrise, sometimes until 1000 hours; they then began using open
areas about 3 hours before sunset, around 1600 hours (Figure 26). At
times, some deer could be found in open areas at any hour of the day or
night. Such use of open areas may have been due to thelr reaction to
. insect pests as discussed above. During 1970, following late May-early
June rains when mosguitoes and deer flies became numerous, deer in-
creased use of all open areas, being seen performing all four basic
types of behavior in the open where slight breezes kept the number of
insects to a minimum.

During June, peak activity occurred 1 hour‘after sunrise, gradually
subsided during the morning so that by 1200 little activity was evident.
Around 1500 hours deer began ﬁoving and activity peaked 1} hours before
sunset around 1800 hours. Activity then decreased slightly tut was
followed by a peak around 2300 hours. Deer then alternated periods of
activity and inactivity, increasing their activity through sunrise.

Use of open areas by deer was apparently affected by human

activities in these areas. During the day, traffic to and from housing
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subdivisions within the refuge and activities in open areas within the
subdivisions were certainly responsible for sone deer staying ocut of
these areas, moving into them only when human activities were low
between around 2300 hours at night and 0630 in the moraing. Observa-
tions of deer in remote areas of the refuge tended to confiym this
conclusion; however, it was found that deer in these rermote areas '
followed the szame basic activity patterns during the day. Peaks of
activity were not so pronounced in tﬁese remote open areas as In areas
of human occupancy. Human a,ctivitieé appeared to accentuate the peaks
of activity and inactivity of deer in open areas rather than alter
then.

Repeated distux:bance to deer in an area resulled in discontinued
use of the area for a period of time. Such was the case when intense
deer capture was attempted. Deer either terminzted use of the area or
ghifted the times of use of the areas. Similarly. Hontgomery (1963)

- found that. people working on the area may have caused deer to bed in
the woods rather than in the fields during the day. Autry [1967:37-38)
reported that during the hunting season, Illinois deer became more
wary and inactivity increased {i.e., diurnal activity &ecreased). After
hunting they became “conditioned to hiding during the day.  .© Townsend
and Smith (1933) reported that if deer were frightened during regular

feeding hours, they came out at some other hours.

Effects of weather

That weather affects deer activity patterns has been noted by

several authors. HMichael (1970} noted that decreased feeding occurred .
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with increased temperature and thit moderate precipitation in summer
caused Texas deer to terminate bedding to feed. ¥Wind end moon phase
had no statistically significantleffects on them in summer, but in
winter, high wind, precipitation and low temperature with blowing sleet
altered feeding sctivities. Falmer (1951) noted that deer were nervous-
and restless on windy days; Hontgomery {1963} found caytime activity of
verious cervids was greater on cool, cloudy days than on sunny days.

Tibbs (1957) found that Pennsylivania white-tails increased their
activity as temperatures increased during June to August. ¥ith high
zelative humidity deer activity was lower and they appeared earlier in
the day and later in the evening. Light rain did not seem to greatly
affect activity; however, deer activity was retarded during perlods of
moderate to heavy precipitation. Nb relationships between deer behavior
and barometric pressure, cloud cover, or wind were noted. In winter,
activity of HMichigan deer increased as temperature dropped, probably as
they moved to sheltered areas {Ozoga and.Gysel 1972) . Hawkins and
Elimstra (19705) found that temperature altered trap success by altering
feeding preferences; they also noted that high relative humidity and
rainfall appeared to restrict deer movements. Relatively low tempera-
ture and humidity and relatively high barometric pressure improved trép
success. They also reported that Barick (1952) had better trap success
trapping before low pressure storms, and Hahn (1949) found that deer
were most active during cloudless days of low relative humidity; as
relative humidity increased, deer movements decreased. Rain hampered

trap success.
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Progulske and Duerre (1964) found that deer remained active in
rein and fog; 85.28 percent of variatlon of deer counts was caused by
the interaction of five weather factors: cloud cover, temperature,
precipitation, dew and relative humidity. Deer were léss wary on dark
nights and 4id not flee as readily as on bright, moonlit nightse_‘As
night temperatures increased or decreased from one night to the next,
deer counts generally followed the same pattern.

Thomas (1966:12) reported that feeding activity of Illinois white-
tailed deer was higher when the barometric pressure was 29.80-30.29
than at the extremes; more fed when the barometric pressure was steady
than when rising or falling. &4 minimum temperature of 40° F was
assoclated with highest deer activity; ébove 40° F feeding was stable
and at lower temperatures feeding decreased.

Townsend and Smith (1933) concluded that deer activity in the
Adirondacks largely depended on local factors. Such cbnclusions were
elso drawn from observing the Key deer behavior patternsf Significant
differences, thcb were observed in Key deer activities under the
various weather conditions are discussed below. All differences were

tested using chi square tests for equality with the level of signifi-

cance at 0.05,

Lloud cover - Deer bedded significantly more when cloud cover was
heavy than when it was only moderate (Table 12). Thus they were less
active when there was heavy cloud cover and more active under moderate
clouds. They fed more when there were light or heavy clouds than uﬁen
clouds were moderate, and fed less when it was clear than when clouds

were present. Deer moved less under heavy cloud cover and stood less



Table i2.
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Observations of Key deer behavior performed

under different amounts of cloud cover.

Amount of Cloud Cover

Behavior ~ fone 00m  (0rsH (131009
Standing 511(17.0)2  258(12.0) 671(15.9) 80(14.9)
Hoving  1,144(38.0) 789(36.7)  1,595(37.8) 165(30.7)
Feeding 950(31.6) 825(38.4)  1,441(34.1) 211(39.2)
Bedded w2(13.4)  279(13.0)  s15(12.2)  82(15.2)
Total 3,007 2,151 b,222 538

‘Humbers in parentheses represent percentage of the total
number of deer observed under the specified type of cloud cover.

Table 13, Observations of Key deer behavior performed
under different wind speeds.

Wind Speed

. Light Moderate Heavy
Behavior None (0-5 nph) (5-15 mph) {15-30 mph)
Standing 126(13.8)2  731(16.2) 521(12.9) 46(17.0)
Hoving 423(46.2)  1,766(39.2)  1,409(34.9) 98(36.3)
Feeding 6(W.5)  1,54(34.2)  1,429(35.4) 66(24 .4)
Bedded 50 (5.5) 469(10.4) 679(16 .8) 60(22.2)

Total 915 4,507 4,038 270

SNumbers in parentheses represent percentage of the total number
of deer observed under the specified wind speed.
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as cloud cover decreased from moderate to light; =ovezent was less

wnder light cloud cover than under ciea.r skies.

€ind speed - Deer were more active when there was no wind than
when there was wind; they became significantly less active as wind
velocities increased (Table 13). Deer fed significantly less at times
i;then wind speed was 15-30 mx;h than at times of less wind. Hovement
decreased as wind speeds increased; the greatesi movement occuxred
vhen there was no wind and more movement occurred with winds of 0-~5
aph than with winds of 515 mph. Deer stood less when winds were 5-15
8ph than when 0-5 mph. Due to the types of behavior performed by deer
gt different wind speeds, they were more easily observed at times of

1ittle or mo wind.

¥ind direction - Activities of deer varied as wind direction
varied (Table i%). Deer bedded more when wind was from the northeast
than vhen from the north, southwest, or west, and bedded less when
wind was from the west than when from the southeast, south and north-
west.

FPeeding occurred more often when wind was absent or from any
direction other than north. They progressively fed less as winds were
froz the west, south, southeast, east, and southwest. Hovenment pro-
greésively decreased as wind blew from the southwesi, north, south,
east, mortheast, and west. Deer moved most when there‘ was no wind.
Standing occuﬁ:red most frequently when wind was froz the north; standing
progressively decreased as winds were from the northeast, southeast,

east, south, and northwest.



Table 14. Observations of Key deer behavior performed at
times when wind was from different directions,

No Wind Direction
Bohavior Wind N NE B SE ] W ] N

Standing 126(13.8)® 171(19.9) 286(15.7) 263(13.3) 379(15.5) 115(12.8) 42(12.1) 19(12.8) 27(10.0)
Moving 423(86.2) 367(42.6) 695(38.1) 763(38.5) 842(34.b) 295(32.9) 151(43.5) 47(31.8) 108(40.0)
Feeding 316(3%.5) 220(25.6) 368(31.1) 692(34.9) 873(35.7) 364(40.6) 116(33.4) 70(47.3) 95(35.2)
‘Bedded 50 (5.5) 103(12.0) 275(15.1) 263(13.3) 353(1%.4) 123(13.7)  38(11.0) 12 (B.1) 40(14.8)

Total 915 861 1,825 1,93t 2,447 897 W7 148 270

%Numbers in parentheses represent percentages of the total number of deer observed under the specifled
wind direction.



93
Precipitation - Deer fed and bedded more when there was no rain

than when rainfall occurred (Table 15). They moved more under light
and moderate rainfall than when there was no rain. Ko signif‘icant

@ifference in standing was seen.

Temperature - In general deer became less active as temperatures
increased ; however, no significant differences in bedding occurred at
temperatures of 0%, 0%, or 60° P (Tzble 16). As temperatures
increased above 30° P up to over 900 F, deer became less active. This
corresponded to daily temperature patterns, with high mid-day tempera-~
tures corresponding to peak bedding behavior and lower night-time
temperatures occurring when deer were more active. As temperatures

increased above 50° F, deer fed more and stood and moved less.

Hoon phase - Activity of deer from 1 hour after sunset to around
i hour before sunrise varied depending on moon phase. Although deer
tended to be less inactive on bright moonlight nights, the only
slgnificant difference in bedding was between nights of no moon when
deer tended to bed more and full moon when they bedded less (Table
17). Significant differences were noted in moving and standing
activities, deer standing more when there was no moon, and less when
the moon was in the 1/4 phase than when there was more moon visible.
Deer moved more when the moon was at 1/%, 3/4, and full phase than
when it was absent. No significant difference occurred in feeding
activities at various moon phases.

Deer were generally more spooky or wary Hhén there were moonlight

conditions than when there was no moon, and thus were much more



Teble 15. Observations of Key deer behavior performed
under different amounts of precipitation.

Amount of Precipitation

Behavior None Light Moderate Heavy
Standing  1,289(14.9)2 45(17.8) 5(10.6) 2(i4.3)
Moving  2,991(34.5)  11s5(454)  27(s7)  8(57.1)
Feeding  3,192(36.8) 69(27.3) 10(21.3) 3(21.4)
Bedded 1,192(13.8) 2% (9.5) 5(10.6) 1 (7.1)
Total 8,664 253 ' &7 4

®fumbers in parentheses represent percentages of the total number
of deer observed under the specified type of precipitation.



Table 16. Observations of Key deer bohavior performed
under different temperatures.

Temperature {Degrees Fahrenhelt)

éehavior 40 50 60 70 80 90

Standing 23(23.7)*  176(23.6) 362(16.6) 668(13.9) 155 (9.1) 25(13.2)

Hoving 35(36.1) 336(4:5.0) 953(43.7)  1,817(37.7) 506(29.6) 41(21.9)

Feeding 31(32.0)  179(24.0)  637(29.2) 1,710(35.5)  728(42.6)  74(39.1)

Bedded 8 (8.2) 5% (7.5)  227(10.4)  623(12.9)  319(18.7) 49(25.9)
Total 97 77 2,179 4,818 1,708 189

SNumbers in parentheses represent percentages of the total number of deer observed
under the specified temperature.

£6



Teble 17. Observations of Key deer behavior performed
under different amounts of moonlight.®

-Hoon Phase

Behavior None 1/% 1/2 3/L Full
Standing 603(24.6)° 36(11.8)  115(20.4)  78(20.3)  141(20.6)
Moving  973(39.7) 148(48.4)  237(k2.1)  165(45.3)  303(44.3)
Feeding  637(26.0)  91(29.7) 156(27.7) 100(27.5) 191(27.9)
Bedded 239 (9.7)  31(10.1) 55 (9.8)  25(6.9) 49 (7.2)
Total 2,452 306 %3 364 684

B0bservations included only those between one hour after sunset to
one hour before sunrise.

bﬁumbers in parentheses represent percentages of the total number of
deer observed under the specified moon phase.
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@ifficult to see, as they ran before they could be approached.
Progulske and Duerre (1964) noted similar behavior in South Dakota
deer.

As @ result of meteorological conditions the best times for seeing
deer were times of light to moderate cloud cover, times when wind was
gbsent or very light from the north, when there was no or very light
rain, or ét times when temperatures were in the 70°s or less.
Conditiops when the fewest deer were seen were on bright moonlight

nights, in periocds of heavy rains and at times of strong winds.
Grooning

Grooming ac%ivities have been described in groups of white-talled
deer and black-tailed. Townsend and Smith {1933) noted the use of the
hind foot to scratch the nose, and use of the tongue in grooming the
gides and back. Similarly, Linsdale and Tomich (1953) noted use of
. the tongue to lick with firm upward strokes in grooming the back. Use
of the hiﬁd foot to scratch the head region and use of velvet antlers
to groom the perineum by scratching the inside of the upper part of
the raised hind leg were also noted. Biting at the front legs, shaking
of the coat, and rubbing against objecis were also described as part of
the mule deer®s grooming behavior.

Espmark {1971a) observed tha£ all antlered reindeer scratch their
back with the tips of their antlers by raising the head to an almost
vertical position and then slowly swinging it from side to side.
Marchinton and Hoore (1971) noted that licking of the genitalia

resulied in masturbation by males.



' %%

Butual grooming or grooming imvolving more than one deer has beem
described and its possible significance has been discussed. Paléer
(1951:276) noted that for several weeks after birth of fasms, the does
licked their fawns, especially the anal region *In June when the dser
gtart to shed their winter ¢oat the does lick the hair off the fawns
and the latter reciprocate with the mother and/or litter mates or
thogse of the previocus litter.® A

Hiller (1971b) noted that all age classes and both sexes were
obsexrved in simultaneous mutual groomings, dominant animals always
initiating the activity. Licking and nudéing the neonate may sexrve to
facilitate development, stimulate eliminative activity, and stimulate
it to get to its feet (Altmann 1963, Hersher et al. 1963).

‘ ' Since the first mutual communication between mother and young is
the licking by the maternal doe and reciprocal licking by the newborn
young, it may have bonding value, which may serve to fortify their ties
. in later life (Miller 1971b). Mutual grooming allevistes irritation of
inaccessible parts of the body, “but serves also a social purpose®
{p. 300). He based this conclusion on the facts that mutual grooming
extends to parts of the body accessible to the deer being groomed, and
he noted it in February and March when small “family” groups reformed.
It may therefore serve to re~establish strong ﬂonds between certain
deer that had been ueakenea by the high frequency of contact with a
relatively large number of deer dﬁring the gregarious winter periéd;

Miller (19713:300) also indicated that mutual grooming was

®probably a behavioural response with ontogenetic origin expressed

through two sources: +the mother-young bond and consort activity.®
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The act of mutual grooming reinforces the social bonds between members
of & closed group by promoting the psychological well-being of the
subordinate animals within the group, thereby strengthening the unity
ef the group. '

That deer can be stimulated to groom others was demonstrated by
Huller-Schwarze and Muller-Schwarze (1969:24): “Touching the cheek of
& fawn released licking of the area it can reach with its tongue . . .”
Such grooming serves as an appeasement gesture, even with adult bucks in
rut. In the wild a doe also stimulates elimination in the fawn by
licking the anal region of the latter. Ozoga (1972) used grooming
{care-giving = epimeletic) behavior, bleating (care-soliciting = et-
epimeletic) behavior, and lack of aggression between deer in identifying
doe~-faun groups. '

Grooming was most often seen in Key deer during those times when
deer leisurely fed or loafed during the day. Captive deer were seen
oecasionally grooming at night: however, this was seldom observed in
wild deer which were disturbed by the lights. It is probable that
grooning occurred during these times however. Grooming was accomplished
by use of the tongue, hooves, and in rare instances antlers.

The most common grooming behavlior involved a single deer grooming
itself using the tongue to lick thg back, rump, rear, or legs'(Figure
27). It occurred most often after feeding; deer moved to sheltered or
ghaded areas, such as beneath trees, and groomed immediately before
bedding. Other deer bedded and then groomed before ruminating. After
urinating, deer often licked their hocks, especial}y when they had

urinated on them. At times when insect pests were severe, deer often



Figure 27. A marked 4-month old Key deer male groomed
' himself after using the hind foot to scratch
gbout his head and ears; he licked the hoof
and lower leg. Note the expansiple collar
on this animal, which has nearly lost his

fasm pelage.

Figure 28. Typical "hock-urination” posture, in which
t¢he deer rubbed his hind legs together while
urinating on the metatarsal glands. Deer of
21l sex-age classes were observed to perform

such behavior at various times of the year.
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Iicked their fore- and hind-legs where flies and mosguitoes had bitten
¢hes. Standing deer often twisted so as to enable ther to lick the
perianal region or rear legs, which were straightened and extended
forvard. & bedded or standing deer typically twisted the neck so the
bead was alongside the body, then with an upward motion of the head
while the tongue was extended, they proceeded to lick the sides and
back.

Bind feet were used to scratch the neck, behind the ears, on the
head and the muzzle. After scratching with the hind feet the hoof was
Jicked before replacing it to the ground. W¥hen deer sneezéd, they
wsually scratched at the nose with the hind foot, presumably to relieve
some type of irritation to the nasal passages.

The captive adult male was obsexrved to use the antlers o scratch
the back and rump, and performed auto~erotic behavior after using the
velvet-covered and polished antlers to rub under the raised hind leg and
genitalia. During this behavior the neck was turned so that the head
was at a 909 angle or greater to the body axis, the neck was twisted and
turned so that one antler was beneath him in the region of the penis.
Then by awkwardly twisting his head the antler was thrust against the
lower leg and sheathed penis. After five or six of these thrusts tﬁe
male gave slight pelvic thrusting motions and then licked the penile
grez. Hasturbation has been reported in other white-tailed deer; however,
the related use of antlers in this manner was not noted (Marchinton and
Hoore 1971). Linsdale and Tomich (1953) noted grooming of the perineal
region by similar use of antlers but did not note masturbation.
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Hutvual grooming appeared to play an important role in the social
organization of the Key deer. Fawns and yearlings were groomed by thelr
does whenever they came into contact after a périod of separation. Such
grooming appeared cerémonial at times when oﬁe deer began licking the
other®s neck and the second reciprocated by moving its head to alongside
the neck of the first and began to lick its nebk in the same manner.

The intensity of this mutual licking increased with time, occurred in
bouts of 30 to 60 seconds or more with brief pauses between bouts as one
or both deer looked around. Licking by one undisturbed deer initiated
licking by the other.

The penned doe was stimulated to perform such a behavior by placing
the arm by her head and neck and gently stroking her neck with the hand.
She immediately began to lick the arm rapidly from the side, just as
deer licked the necks of other deer which were in similar positions at ~
the time. Such mutual grooming was never observed between a doe and her
older yearlings when she had very young fawns present; however, as
fawns matured, grooming was seen to occur between the doe and both her
fawns and yearlings. Mutual grooming was never observed between aduli
males and females and was only observed between does and fawns or
yearlings that were known or suspected to be of a family unit.

Grooming began early in the life of a deer and probably was
important in the initial formation of the bond between mother and off-
spring (Miller 1971b). Immediately after the birth of a fawn, the adult
doe extensively cleaned it by licking fluids from it and continually
licked and sniffed the drying fawn. If identification of a fawm by its

doe depended on olfactory cues, it is probable that this postnatal
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activity was an integral part of establishing the association between
the doe and her fawn. Does licked the perianal region of fawns up
thruugh 2 aontﬁs of age as they nursed. The fawn wiggled its tail
" gapldly during this behavior. Haugen and Speake (1957) describing
gimilar behavior for white-talled deer suggested such licking nay
stimulate bowel movement.

Key deer does, which were mursing strange fawns, rejected the
fawn after sniffing of the perianal region, and no grooming cccurred.
Thus mutual grooming, which served the role of cleaning, may additionally
serve as a social bonding mechanism (Miller 1971b) and it has been
interpreted as being an appeasement behavior (Muller-Schwarze and Muller-
Schwarze 1969) . . " .

A specialized type of grooming occurred with the loss of velvet
from antlers in the fall. Linsdale and Tomich (1953) reported that mule
deer shed velvet by thrashing vegetation. Although some wild deer and
the tame buck occasionally lost velvet by rubbing against posts and
trees, the main technigque of velvet loss was by kicking at the antlers
and scratching the loose tissue away using the hind feet. The tame
deer and one wild deer were observed to kick the antlers with the hind
hoof, turning the head to the side and back so as to present the antlers
&t the proper angle for contact with the foot. Periodically the deer
stopped 'and licked the hoof, then returned to kicking. Deer were seen
to kick for a pericd on one side with a hind foot, then, turning the
head to the other side and standing on three feet, it would use the
fourth to kick the velvet from the other side. During the iwo years

that the tame deer was observed, he used this technique to remove velvet,
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even though trees and posts were available on which he later scraped

the polished antlers.
Play

Play was defined by Michael (1968b:535, after Bourliere 1964) to
includé thoge “setivities without evident {immediate) object that seemed
to affort pleasure to those taking part in them.® In a discussion of
play, Marler and Hamilton (1968:194-195) characterized it as a type of
behavior consisting of sequences‘of various types of “"non-play” behavior
re#rranged into new and unusual patterns. The pattern of behavior is
less dependent on the ‘normal stimﬁlus-respOnse relationship and occurs
when animalss "have nothing else to do®. 1In addition some behavior
patierns occur only when playing.

Play behavior has been reported in several gfoups of ungulates, and
has mainly involved young animals. Fawng as young as one week of age
have been observed playing (White et al. 1972); Dasmann and Taber (1956:
161} noted that it is most frequently observed during the early months
of a fawn’s 1life, at which times yearlings and sometimes adult does.may
Join in fawn play.”™ They suggested that play “probably indicates an
excess of energy” (p. 162). Tibbs (1967) observed fawns playing with
adult does as they ran in a large circle.

Townsend and Smith (1933:307) described play by single fawns as
taking the form of "more or less Funning about, dodging bushes and
frisking this way And that, apparently overflowing with energy”, and
play has been described as appearing similar to a game of “tag” (Michael
196811535, Tibbs 1967:39). Michael (1968b:535) found that “mock fights®



105

appeared to occur Ecre commonly among older fawns. Huller-Schwarze
(19568} described play activities in black-tailed deer including head-
Jerking, butting, rushing, mounting, leaping, runmning, kicking, meck-
craning, neck-twisting, and head shaking.

Among Key deer, although young animals were most often involved in
apparent “play® activities, older deer occasionally parﬁicipatéd in
such behavior. Fawns at 6 weeks of age and older performed mock escape
behavior, running in small circles, jumping to the side, tossing the
head upward and back, kicking the heels, and sprintipg fo; short distan-
ces in the vicinity of their does. This behavior followed nursing
periods while their does were still close bya. Such behavior involved
only the fawn, with {he older deer watching btut feeding and moving along
alowly. '

In one instance, the adult deer joined the fawn in a chase. In
an open field at twilight a‘z-month-old fawn, its doe, and an oldexr doe
21l fed while the fawn ran short distances, loocked around alertly, tossed
the head, then jumped in the air to run and quickly bound from side to
s8ide. Once the fawn ran directly gt the doe, then turned to the side as
it approached her. This elicited a head-toss by the doe during which
she shifted her weight to the rear, lifted the front legs slightly off
the ground, twisted the body and came down on the front legs to the side,
lifted the hind legs while in the air, and performed a twisting motion
in mid-air, similar to “bucking” behavior seen in horseé or cattle. She
then began chasing the fawn in a circle. The older doe joined the chase;
however, the fawn’s doe then began running in another circle on her own;

the fawn joined in chasing her as did the older doe. This play behavior
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lssted a period of about & minutes and the participants ran into the
woods where they were out of sight.

Yearling deer were observed to “buck™ in the same manner by jumping
and twisting, then running at top speed for a short distance. This
oeccurred when two or more deer, moving together through s field, were
approached by another deer. In response the deer initlating the behavior
kicked the heels, tossed the head, and gave the bucking motion which
seemed to stimulate the other deer to respond in similar manners.

Fauqs often went through part or 21l of the sequence of aggressive
Behavior patterns while playing. These patterns were not incorporated
into complete sequences which were performed by older deer, and often
the most aggressive gatterns were performed without preliminary threat
postures. Fawns playing together often struck at other fawns which were
a short distance away. On two occasions one fawn flailed at another fawn
which did not return the challenge. In all cases these fawns did not
have ears back nor did they execute the sequence of preliminary éisplays
characteristic of agonistic behavior in yearlings and adults.

Older fawns (9 months of age or ol&er) incorporated these patterms
into complete sequences. During the play behévior, large£4fawns tended
t0 dominate smaller fawns, and fawns in the vicinity of their does were
dominant over other fawns and often over yearlings. Play may serve the
function of muscle development, development of social interactions
functional in herd organization, and the development of motor patterns

useful in escape and communication.
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Flight Distance

In & discussion of flight distance, a concept formulated by
Hediger (193} im Forth American cervids, Altmamn (1958:207) described
it as “the distance to which & person can approach a wild animal without
causing it to flee.® Behrend and Lubecek {1968) expanded this definition
%o include the response to vehicles as well as humans in his study of
£light distance of white-talled deer.

Altsann (1958) found that the flight distance of wapiti and moose
varied due to 2 “seasonally changing threshold of sensitivity due to
reproductive and nutritional status; variations due to type of habitat;
and variztions due to the specific experience of the individual or the
group.® Eehrend (1966} also noted that in northern white-tailed deer,
the flight distance showed seasonal variation and varied with the
eircumstances.

Although precise flight distances were not measured in this study
several generalizations regarding the distance to which a deer could be
approached by man, vehicle, or other species of animal appear valid.
Flight distance varied with time of year, time of day, and the specific
circumstances.

Deer were more wary in the early morning hours than at night (see
Patterns of Actiyity) B 'I‘Be nunber of deer moving in early morning hours
was proportionately higher than late at night as a result of this -
increased flight distance. After repeated attempts at capturing deer,
flight distance increased and deer were more wary when they were in areas
where capture attemptis were frequeni. After being captured deer s_howed

greater flight distances than at other times.
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Behrend and Lubecek (1968) noted that hunted deer had greater
£1light distances than unhunted deer; and, Autry (19567) noted that
£lushing distance of bedded deer changed after hunting as deer remained
eoncealed more often. In remote open parts of the Key deer range, deer
eften stood when approached at a distance until within 50 yards. During
fawning season, deer were more spooky and left when approached to within
200 yards. '

Yhen the scent of an intruder was detecf.ed. deer had greater flight
distances than if visual cues alone alerted them. One doe quietly ran
from an open area with tazil between legs and without any noise when she
epparently detected the scent of a dog, which appeared at the edge of
the opening only 90 seconds later from a direction upwind o_f the doe.

Does with fawns had a greater flight distance and were extremely
spooky when with their féms. Michael (1967) also noted that white-
tailed does with fawns were more wary than other deer. Flight distance
was variable between individuals. Séme deer that were more accustoned
to humans through interaction inm housing subdivisions had very small
£light distances., Some deer, especlally males, could be approached to
within 6 to 12 feet without becoming alarmed, while others, notably '
does, were more wary and fled when approached from over 100 yards. One
free~vanging doe (AF034Y, however, became so tame that she did not become

alarmed or cease activities even when the observer remained only 10 yaxrds

from her.



$6%
Communication

Por communication deer rely first on scent, second on bearing,
and last on sight (Severinghaus and Cheatum 1956). Detailed examination
of glandular tissues of deer (Quay 1959, Quay and Huller-Schwarze 1970)
and analysis of phefomones and their effects on deer behavior (Muller-
Schwarze 1971) have provided insight into the importance of odors in
communication among these animals.

Use of scent for recognition of offspring by a doe, and for
Jiocating hidden fawns, has been demonstrated in white-~tailed deer
(Jackson et al. 1972, White et al. 1972). Muller-Schwarze (1971) found
that black-tailed deer marked their home ranges using foreﬁead scent,
left interdigital scent on the ground when alarmed, and used urine and
‘metatarsal scent4in conveying messages over noderately large distances;
Deer appeared to be identified as to sex, age, and individual at close
range by means of tarsal odor. Rubbing the forehead against twigs
and leaving odor may serve as a means of agonistic interaction between
" deer (Muller-Schwarze 19?2).

Key deer‘employed types of communication which best enabled them
to relay information at a distance throughout wooded areas where
visual interaction was limited. Such communication included primarily
scent and sound, which carrled in wooded areas over greater distances
than visual signals that required open areas. Visual communication

occurred more in open areas or where deer were in close contact with

one another.
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Glfzctory com=mication

Is Eey deer, olfaction served as a besic means of communication.
The bond between doe and faun appeared to be established when the doe
was cleaning away membranes and flulds, and extensively sniffing the
newborn fawn. As fauns matured and does encountered thez in the wild,
the doe sniffed the fawn’s perianal region and hocks as they were
presented to the doe with rapid wagging of the tail. Does rejected
fawns other than their own only after sniffing thea.

Adults and yearlings seemed to recognize one ancther by odor;
each deer saiffed another’s hocks swhen they met and agonistic displays
were often maintained between deer until they were identified by
odor. Ehen disturbed, 'deer standing togethér in an zrea approached
one another and frequently sniffed the hocks of other deer while
eaintaining alert watches in all directions.

Young fawuns (1 to 2 months old) relied on scent to identify their
eothers, and approached other deer cautiocusly until they detected

" the scent of the deer. If the deer was identified as their doe, they
then trotied to her to nurse. Older fawns attempted to nurse on any
larger dezer they encountered. That fawns can follow scents was ‘
observed then an apparently abandoned fawn followed anm irregular path
through the pimeucods, while following é. man who had pessed near its
bed site. The human had moved out of sight before the faxn got to its
feet, vocalized, and slowly followed with its nose to the ground.

Alare reactions appeared to be comveyed by odor. Deer, feeding or
bedded dowmwind from an alarmed deer, were seen to becozme very alert,
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wsually moving to near the alarmed deer, staring at it, and remaining
very alert in all directions. Such behavior, which apparently was
triggered by some olfactory cue, may have been the result of the
ralsing of the tarsal tufts and tail (Figure 9, p. 41). This has been
Boted in black-tailed deer wher they became alarmed (Mulleroséhwarze
1971) . Baising of the tuft and tail may release large amounts of
pherémbnes which, when detected by other deer nearby, serve to alert
ther to danger. The sight of raised tufts and tail may also cause
deer hearby to become alert.

At certain times of the year, the observer detected “musky” odors
from adult does, which were standing or moving at véry close range.
Thie usually was during times when does nursed fawns, and may have
zesulted from increased pheromones, whiéh served to help the fawn
eaintain or gain contact with the doe. They also ﬁay have resulted
when does, which were more alert during these times, became disturbed
by the oﬁserver and released the odor when the hair tufts and caudal
’ hairs were elevated.

Deer, apparently detecting scents of humans and dogs at distances
of up to 200 yards, were observed to quietly trot to heévy cover off
to the side or directly downwind of the intruding animal. This was
done without flagging, snorting, stomping, or any other obvious alarm

response. Such deer generally avolded detection by the intruder.

Sign-posting behavior

8ign-posting behavior has been described for black-tailed deer, in

which use of odor and scraping of vegetation serves for keeping family
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penbers together in the same area and serves to intimidate intruders
(Graf 1956). Immediately after polishing the antlers, and throughout
the breeding season, Key deer bucks scraped and mutilated small plants
and limbs of trees by rubbing with their antlers and forechead. This
often took the form of sham battles as males directed antlers forward,
gradually made contact, then thrashed the flexible objects by twisting
end turning the head while pushing. At other times, the buck stood
calmly and twisted its antlers in overhanging branches. Often broken
branches were sniffed and licked. Deer were observed antlering
vegetation while alone, when with does, and between bouts of combat
with other bucks. No rubbing of preorbital glands or the forehead at
the base of the antiers was witnessed; however, it could not be
determined that such behavior did not occur.

In one instance a buck moved through the woods sniffing vegetation
until he came to a section of low plants, which had been previously
sutilated, as evidenced by twisted branches bearing dried leaves. He
then rethrashed these branches, sniffing and licking the broken twigs.
After 3 to 4 minutes of antlering these shrubs, he moved off through
the woods., This, and other antlering of vegetation above the head,
resembled the "head rubbing® behavior described in mule deer (Muller-
8chwarze 1971, Muller-Schwarze 1972). This beﬁavior also resembled
descfiptions of territorial "sign-posting® behavior (Graf 1956, Linsdale
and Tomich 1953); however, nelther hock urination, pawing the ground,
nor scent marking of any type were observed at these times. It seems
to have 1little or no significance as far as denoting territories of
males, since several males used the same area and each male moved

extensively during the breeding season.



113

¥hile it may not have territorizl significance for these imsular
enimals, rubbing of antlers against trees and shrubs could serve to
attract Ms into the area. During the reproductive season. this
could increase the chances that breeding animals made contact with one
another, and would be especially advantzgeous at low population levels.
In 19691970, numerous marked adult animals moved into Watson Hammock Ny
for periods of 1 to 2 days to several weeks, in the case of adult mgles.
The eause of this movement was not evident:; however, it may have
resulted in large numbers of deer using a small area during the breeding
activities, and may have functioned in bringing animals into close
eontact. Adult does were not seen to make such moves during the 1970-
1971 season; howevef. males from the north end of Big Pine Key were
seen to frequent the hammock area. HMHales may have been chased ocut of
other areas by larger males; however, this seemed unlikely, since the
males that entered the hammock were prime-aged animals, and it appeared
. that there were higher concentrations of males in the hammock than
_outside of the area.

Some scent marking was evidenced during this study: it was
performed by both males ‘and females, and occurred during all times of
the year. Both maleé and females hock-urinated. This was accomplished
while urinating:; the rear end was lowered, the hind legs were slightly
bent at the ankle, positioned so that they met at the mid-line and were
beneath the stream of urine (Figure 28). The hock§ were moved $0 that
tarsal glands were rubbed together as the urine was passing over them.
Similar behavior was observed and described for adult deer by Browman

and Hudson (1957): Severinghaus and Cheatun (19%5) noted that 10-day-old
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fawns attempted to urinate on their hind legs. Rub-urinating, which
was observed in Key deer of all sex-age classes, has been interpreted
in other deer as a behavior which serves {0 mark territories, to deposit
urine with pheromones that indicate physiological estrus, to maxk and
fdentify home areas used by fawns, and to mark fawn bedding sites
{Muller-Schwarze 1971, DeVos et al. 1967). A captive adult deer,
sniffing areas where he or other deer had urinated, gave the "fleﬁmen“
response (see Reproductive patterns). Often he licked these areas and
then urinated on the spot. Key deer were observéd to urinate w;thout
hock-rubbing at all times of the year as well, The stimulus to hoék-

zub was not clear.
Auditory communication

Eiley (1972} noted that in artiodactyls, calls were not situation
apecific, but that the call depended on the stimulus interest of the
situation and the level of excitement of the animals. As thiz increased,
4 the calls became louder, longer, and of higher pitch. He hypothesized
that & frustration type of situation evoked a vocalization; however,
the type of vocalization given depended on‘the level of excitement of
the animal, rather thah the specific situation. Thus, they did not
convey specific messages, but rather conveyed information on the emoﬁicn—
&l state of the animal.

Iinsdale and Tomich (1953) noted that the most frequent sounds
produced by mule deer were those of snorting, sneezing, vocalization or
lecomotion. These varied in their mamner of expression, anﬁ in their

effect on other animals; each conveyed a variety of meanings. They
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found snorting to be closely associated with wariness in deer. Deer
have also been observed to use sounds as éontact calls between does
and their offspring (DeVos et al. 1967, White et al. 1972, Townsend and
S=ith 1933), and between males and females during the breeding season
{iinsdale and Tomich 1953). Some cervids appear to distinguish each
other by voice (Espmark 1971b): ho;«ever, this has not been documented
in North American deer. Use of snorting and non-vocal sounds, such as
.stomping the feet, serve to intimidate or arouse an intruder (Linsdale
and Tomich 1953, Waring 1969).

Key deer used a wide range of audltory communication; most ’did not
carxy over great distances, and they served mé,inly as contact calls.
Deer of all ages and both sexes emitted contact calls. During the
breeding season, adult and yea.rling males, while nose-trailing or
pursuing other deer, emitted a low muffled grunt every 2 to 3 seconds.
Solitary males, as well as those with females, emitted these grunts,
which were audible (to the observer) at 30 yards or more on a calm
‘ day.

Adult does began maternal contact calling immediately after
giving birth to a fawn; when the fawn began crawling or moving out of
reach or out of sight of the doe, she began to call (see Fawn activity).
On three occasions, two does, which were observed giving birth, called
within 7 minutes of parturition (Tables 24 and 25). Two inexperienced
Z-yea.f-old does did not call to their fawns, even when the fawns moved
out of their sight and cried. Contact calls may serve to reinforce the
dan-fawn bond between the two animals. Does, when moving in areas whére

fawns were lasti bedded, uttered low contact calls while searching for

then.
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Yearlings occcasionally uttered contact calls while following
thelr does at a distance, or when seeking contact with them. Occurrence
of such behavior decreased when family groups split. Yearling nales.
generally ceased this behavior; however, yearling and adult does
6ccasionally uttered contact calls when following other members of
their family units. One male, which had remained with his doe for
over 2 years, cried when follouing or making contact with her, and
uttered distress calls when she was out of sight. This behavior, ‘
although not characteristic of all males, was observed in yearling
males prior to their separation from the family units.

Distress calls were uttered by deer that had become “lost” from
their family units. ' Yhen captured, deer often bleated loudly at firsi:
however, they then became mute, even when subjected to the contimued
stressful conditions of marking. Under conditions of stress, fawns
gave a distress call, which was audible at over 100 yards, and no
doubt served to rejoin them with their does. Does responded to
) distress calls by rapidly moving to retrieve the fawns. VWhen one fawn
fell into a mosquito ditch and cried loudly, its doe ran to stand by
the ditch, despite the presence of the observer only 40 yards away in
full view. '

Vocalizations were used as expressions of alarm by disturbed
deer. Wnen suddenly disturbed by an object at close range, deer often
snorted by suddenly forcing air through the constricted nares. While
adults, yearlings, and older fawns responded in this manner when
gtartled, it was more cha.racteristié of adult females than other deer.

Often such snorting was continued when they touched down with their
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front feet as they bouxﬂed away. Often deer, which stalked a foreign
ebject or some intruder, snorited and stomped the forefeet. It may sexve
%0 alert other deer nearby to potential hazard, and also to startle or
intimidate an intruder, as ohserved inm pronghorns (Waring 1969).

Ozozz (1972) found that bucks and does used a snort when confromting
other deers however, this was observed in Kéy deer only between males
during the breeding season. -

Ehile displaying to other bucks, #a.les emitted a series of very
rapid, loud snoﬁs, caused by comstriction of nasal passages a.nd forcing
air in very rapid bursts through the nose in a series of four to eight
snorts during 2 to 3 seconds. At this time, the body was tensed, neck
suscles appeared stfained, and the deer generally positioned himself
at an angle of about 30° from the object toward which he displayed.
These were usually accompanied by “ears-back® and “hard-look®, and were
often followed by 2 “sidle” (see Agonistic postures and aggression).

This rapid snorting was an igztezzse type of agonistic display,
heard only during the breeding season when intruding males were
challenged. It was often performed with enough force to take on a
guality of z whistle. Sucl*; loud 2lazra, warning, 61‘ intinidation calls
had the advantage of being heard over z large distance; and served to
alexrt other deer within a 100~ to 200-yard area.

One other sound, which served as an alerting agent, was a foot
atomp, which could be heard by the observer up to 20 yards away when
performed on bare ground. Deexr, alarmed by some unidentified source,
often snorted, pranced, advanced cautiously, and stomped one or alter-

nate front feet. Stomping served to alert other nearby deer of possible
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We Fawns became very alert when the doe stomped her feet, ready
€0 epring for cover at any further disturbance. Fawns responded to
snorts and stomping by quickly retreating to cover at top speed, or in
the case of young fawns, dropping in place and “freezing® (Queal 1962)
until the danger passed. Other noises ﬁade by déer included sneezing,
epparently caused by some irritation to the nasal lining.

Visual comzunication

¥isupal communication between deer of the genus Odocoileus is
" facilitated by antlers and arrector pilorum smooth muscles, associated
with avess of contrasting color patterns (Henmshaw 1971, Guthrie 1971).
Postures, that optiﬁize body size and antler size, are ut'ilized to
communicate agonistic behavior between‘deer {Cowan and Geist 1961,
Hichael 1968a), but all these visual displays are useful only in open
areas, or only to a2 limited extent in dense vegetation.

Eey deer used postures to express alarm and various stages of
excitement. When disturbed, deer raised their tail and erected hair
that surrounded the perianal region (Figure 9, p. 41); raised tails
served to alert other deer standing within sight of them; however, other
means of communicating alarm were more effective in the hammocks and
pinewoods areas, where vislon was restricted by dense vegetation. Deer
rumning from apparent danger, carried the tail up; as the degree of
exciteznent increased, the amount of tail "flagging”™ increased. When
“sneaking-out® of an area, the tall was down, closely pressed against
the rear end; these deer were much more difficult to see. Various

postures, discussed elsewhere, involved tail position.
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fsgonistic postures and aszgression - Use of positmes as expressions
of asggression and subteission was commonly observed in Hey deer. Since
agonistic postures and agzression were very closely associated, they
should be considered concurrently. Throughout the year deer of all
gex-age classes were sSeen t0 assume pggressive or submissive postures
and participate in aggression to varying degrees. This Teached a peak
in intensity for males during the breeding season, and for femzles
during and following the fawning season.

Thomas et al. (1965:319~320) described five distinct postures,
which in white-tailed deer, conveyed aggressive intent. With the less
intense "hard-lock™, the neck and head were extended, ears were along
the neck, and the deer stared “intently at his adversary for a period
of 3 to 10 seconds®. With the "sidle®, the buck “turned his head and
body 30° from his antagonist®. With head erect and chin tucked im, he
took several steps toward his adversary; the arrector pili effect of
elevated shoulder haizs was pz':or;ounced. Cowan and Ceist {1961:523)
noted the “crouch® and “circling™ in mule deer to be a similar behavior.
The fourth threat noted by Thomas et al. (1965:321) was the “antler
threat® in which “"the head was lowered so that the tines of the antlers
pointed directly toward the rival.” The final action, the "rush®, which
was also described by Cowan and Geist (1961}, occurred when antlers made
contact and vigorous pushing ensued. The “rush® was seen only twice.
by Thomas et al. {1955} in white-tailed deer. In additionm, Ozoga (1972)
noted snorting, “striking®, and "flailing® in Michigan white-tailed deer

in winter.
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Similar postures and displays as those described above were
frequently observed in Key deer conveying aggression or dominance-
submissive relationships. Displays were often secen when two deer came
into contact while feeding or moving, prior to identifying one another.
Smaller deer generally assumed submissive postures when larger or more
aggréssive deer advanced toéa.rd them. Until deer recognized others as
familiar deer or family members, some aspects of posturing were
evident. Postures ranged from mild threat displays to extreme aggres-
sion with ®flailing™ or use of antlers. These displays, in order of
increasing aggression, are discussed below.

The “ears-back® posture was assumed by an aggressive animal or by
one animal which was being approached by another:; often both animals
assumed the posture. Ears were firmly pressed back and alongside the
neck, the openings directed backward a.r-md away from the neck (Figure
29). Often the neck was stretched and the head was elevated with the
chin pulled in toward the body. The animal either locked away or to
the side of the othef animals.

Performing a “stare”, the deer faced in the direction cf the
opponent and stared at him. The head was in line with the body, the
ears laid alongside the neck, and often the head was lowered to just
below shoulder level, while erecting the halr on the neck and shoulders
gave the body 2 larger, hunched effect. If thé opponent was nearby,
this generally lead to a "head-up” threat, in which the deer raised
the head, chin extending upward at anangle, while tﬁe ears were agalnst
the neck, and the displaying deer kept the opponent in sight. This

appeared to be an intention movement, just prior to rearing up for a



Pigure 29. Typical "ears-back” posture, used as a2 mild
threat display. HNote the erect head and
pilo-erection along the z=shoul<iéz~ss back,

end TUmp.

Piguré 36. Typical "sidle® posture, a threat display
used when males encountered one another
* during the breeding season. The enlarged
neck was presented as the male slowly
advanced vtowax:d or arcund the intruder.

Hote the ears-back and pilo-erection.
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“girike®. QGenerally smaller animals or clearly sub-dominant animals
retreated from the “head-up” threat. Deer meeting a challenge by
staring 2t one another, moving stiff-legged in a tight circlé. and
presenting the side of the body to the opponent performed the “sidle”
{Figure 30).

Those animals remaining in the face of this threat or those that
fetrgated slowly usually evoked the “strike®. With the head elevated,
chin tucked in, and with ears back and hair erect, the aggressive deer
shifted its weight toward the rear, and, using one front leg, kicked
out sharply toward the object of its aggression. Usually the leg was
directed toward the éide or rear of another deer; however, deer were
seen to "strike" head-on on occasion when another deer fed too close
and ignored other displays. Generally the "strike” resulted in a

retreat away from the aggressor.
A more intense form of aggression occurred when the "strike" was

féﬁsbined with a2 "rush®, in which the aggressive deer “struck" out at

another deer while chasing it. This was often seen when yearlings

harassed one another, and when adult does chased other does and yearlings

out of areas where they had young fawns. Ozoga (1972:864) noted that

does used “the rush or snort or both to dominate bucks in half of

their victories®; however, Key deer did not use snorting in their

.aggressive encounters with other deer, but often used the rush.

In some instances, where the object of the aggression did not
retreat, but rather challenged the aggressor by returning the stare
aﬁd “head up® posture, the result was a “flail® display, 4n which both
deer shifted weight io the rear, stood upright on their back legs, and

kicked out toward the other deer with the front legs. Such "flailing®
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gensrally lasted for a period of 5 to 10 seconds and resulied in one
ef the two deer turning to the side and backing away from the “flailing®
epponent. The dominant deer often "rushed” and “struck®™ ocut at the
ratréating deer for a very short distance. The "f£1211" occurred between
well-matched deer, both of which were highly motivated and nearly equal
in dominance. It was observed im those periods when a shift occurred
in the hierarchy, that is, when adult malé dominance shifted to adult
doe dominance or vice versa. Such shifting in the socizal hierarchy
occurred between breeding and fawning seasons.

On & July 1970 at 6800 hours, while two adult males in velvet and
en adult female with a yearling male were feeding in an area together,
one adult male and the female “flalled” at each other three times during
@ period of 5 minutes (Figure 8, p. 41). The other adult male always
Boved away from the aggressive pair, and the fawn fed nearby without
being disturbed. During this period males were reasserting themselves
over adqult females, which had been dominant during the fawning season.

Females used the “strike" and “flail® more often than males, and
deer of all ages were observed engaged in these activities. Bucks were
seen to “strike” or “flail"” only during those times when they did not
carry polishe@ antlers. Buck§ with polished antlers always used the
antlers in their aggressive éctivities. Those bucks in velvet‘or
without antlers, with only one exception, were never observed to use
antlers in aggreséion, rather they used the front legs. Hicﬁael (1968a)
noted that antlerless or velvet males used the ”fiail” and “strike® in
eggressive encounters. Use of antlers in velvet could prove dangérous.

since the delicate skin covering the developing antlers was easily

injured.
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On 28 June 1971, a 4-year-0ld male approached a i-year-old male
from the right rear and by turning his head to the side and downward
so that the antlers were toward and slightly lower than the yearling
buck, strongly thrust his head laterally toward the deer, andat the same
time raised and rotated his head to a normal position. His antlers
struck the younger deer sharply in the side. Such action with polished
antlers would have probably caused sevefe wounds; however, the velvet-
covered antlers appeared to cause no external injury. The action
resulted only in the younger deer trotiing away for 30 yards, then
8lowly walking ahead of the adult male, which followed him into thick
vegetation.

) Aggressive behavior was generally restricted to very brief bouts
of actual combat, except in those pushing bouts between equal-sized
adult males during the breeding season. MNost aggressive behavior rarely
proceeded beyond the “stare® or "head-up" threat. Generally, deer faced
with & larger or dominant animal that assumed the “stare™ or "head-
up” threat, lowered its head, looked away, kept the taill tightly
against the body and between tﬁe legs, turned the head and shoulders to
the side, and began to move off in the direction in which he was facing.
¥hen backed down, deer moved to a position downwind, or extended the
head and sniffed at an aggressor (Figure 31). A submissive deer rarely
résumed a challenge once it had backed down. The aggressor often main-
tained & "stare” in the direction of the submissive animal; and, in
cases where a male was defending a female, or in which a female was
chasing other deer from the area of her fawn, these aggressors chased
or followed the retreating deer for a distance, occasionally trotting

to catch up and resume the “strike® and "rush®.
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£du1t does became aggressive toward their yearlings during and
efter giving birth to new fawns, and alsc showed some aggression iw&r&
their oun fawns when weaning them. The form of aggzression varied, how-
ever, depending upon whether or not the deer were zelaiede ¥hile does
“stzuck® and “flailed” deer which were not part of their family units,
they were much more gentle in repelling their m offspring. Does
trying to get away from a nursing fawn, first» tried to back éway,
straddling the suckling with the front legs and moving awkwardly in
reverse. When the fawn simply moved forward and contimued to nurse, the
doe then noved to the side, stepped over the fawn with her back leg,
leaving the fawn nursing from behind. She then moved away faster and
the fown usually stood licking his muzzle or trotted after her crying.
Fawns trying to nurse unrelated‘ does were “struck® across the back, just
before they could get in position to nurse. Often ;che doe moved away
from the strange fawn; then “struck” at it, driving it away.

Does driving their fauns or yearlings from= an avea used the “ears-
Back®, “stare” and "rush® to drive them away; however, at least one doe
pushed gently with her head to drive her 2-year-old buck ahead of her.
By placing her heéd beneath his rib cage from the sidé, then liffing her
head, she partizlly 1lifted him off the ground. Repeated attempts
usually resulted in a gentle shoving i’zl-om the side rather than 1ifting
him off his feet. Such aggression was a gentle manner of driving the
deer from the area. Following this beﬁavior; this male 2nd his sibling
female yearling began using areas where they had never before been seen,
and seldom spent time with their doe. Apparently the doe had chased

them from the area where she kept her newborn fawn.
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Hale combat - Rutting activities of most species are largely

ritualized, antlers serving the funciion of displaying more than
Sousting weapons (HMenshaw 1971). ¥hile encountexs‘ between Key deer
zales accurre& frequently during the breeding season, actual combat
#as rarely seen. Smaller bucks backed away immediately from a larger
mele, a3 was reported by Marchinton and Moore (1971} for Georgla white-
tails, or else the two deer performed a series of aggressive behaviors
that varied in intensity. .

Host often one deer approached another cautiously with ears
pressed against the neck or presenting the antlers and performing a
“gidle”. Deer of egual size often continued displaying and moving in
small circles; this 6ccasiona11y led to actual combat.

¥hen combat followed displays, males gradually approached one
another, “sidling” with ears back and staring hard at the opponent.
They then lowered their heads until noses nearly touched the ground,
presenting thelir antlers close to the other deer. Tiiey gradually moved
forward until their antlérs touched, after which tﬁey vigorously
tuisted their heads from side to side while pushing with their bodies,
pivoting in a circle with the antlers being the central point around
which they moved (Figure 31). Brief pushing bouts were interrupted by
5 to 90 seconds of resting and quick glances aroﬁnd them. FEach quickly
zresponded by presenting his antleré and bracing himself for combat when
the opponent lowered his head or presented his antlers;

Yhen two well-matched deer fought, the contest often became
vigorous enough to potentially result in injury to the participaunts.
During a battle between two 2-year-old males, when one of the contes-

tants was thrown off his feet by the other deer, ihe second deer backed



Pigure 31. Two yearling males fighting during the
breeding season. Combat between equal-
sized males occasionally resulted in
injury to one or both individuals.
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slightly, resuming the bout only after the former regained his footing.
Similarly, Michael (19682) noted that in two different fights, downed
sales were not éitacked by their opponents while they were down.

Yhen fighting, both deer tended to place the forefeet forwaxd,
bending the legs slightly, lowering the neck and head between the fore-
legs, hunching the shoulders, and using the hind legs to push forward
and to move from side to side. Once a deer was thrown off balance one
or two times, or was pushed backward several yards, it terminated the
fight by moving 20 to 30 yards away to feed or bed. Combat seldom was
resumed at.a later time. Other deer feeding nearby generally ignored
the fighting, moving out of the way only when the bucks moved near
then while vigorousiy trying to push their opponent off balance.

That such combat may occasionally lead to serious injury or death
was indicated by the appearance of several deer, during and after.the
breeding season, that had large scars on the head, neck, and shoulders,
leg injuries, broken antlers, and, in two instances, bone exposed
between the antlers with sections of the frontals chipped and loose.
Remains of six adult bucks were found with holes between the frontal
bones along ﬁhe suture line, apparently caused by antlers of another
deer. Another deer, found with a hole in his side during the breeding
season, was suspected to have succumbed to combat. Adult and fearling
males lost collars and radio-transmitters durirg the breeding season as
& result of the vigorous activities engaged in during fights with other
males.

Deer of all sex and age classes were harassed by males during the

breeding season; but, normally all deer fled from the advances except
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receptive does or bucks that stood to meet their challenge. Adult
males emitted a series of rapid staccato snorts when challenging othéf
eales {see Auditory communication). This was observed twice in the
field, once by an adult male that, while with a receptive female,
regponded to another male that appeared and stood at the edge of a
wooded area 130 yards away. The second male snoried while staring
toward a vehicle that blocked a roaﬁ along which he was nose-traliling.
A tame penned adult male repeatedly snorted when I stood by the pen.
Yhen one of the does was in estrus, the buck often responded to ;he
researchers in a manner similar to wild bucks responding to othef
males. Cowan and Geist {1961) noted similar behavior in mule deer as
they circled in the crouch position; however, Thomas et al. (1965)
never noted this behavior in white-tails.

On 7 October 1970 a 2i-year-old male appeared to engage in a type
ef displacement activity by antlering shrubs between bouts of fighting
with e 6i~year-old male, who had broken one antler and prematurely lost
the other. The smaller buck moved about 30 yards away from the dominant
animal and thrashed a low-hanging limb. After the dominant male had
teen bedded for 5 minutes, the 2%-year-old deer initiated another
pushing bout. Both deer then moved into the thick vegetation toéether.
Other deer fed briefly when backed down by a larger male; this appeared

%0 be a type of displacement behavior.
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Reproductive Patterns

To appreciate the impact of Key deer behavior on the life history
data collected from deer observed in the field, it was necessaryAia
investigate their reproductive performance andlscrtality, in addition
to their behavior. However, the fact that behavior of the deer influ-
enced their productivity and mortality, made delineating the impact of
each of these more difficult. Various aspects of the deer’s repro-
‘ductive behavior and performance and thelir effects on the observed
Ayopulation dynamics and herd structure (sex-age ratios) are discussed

below.
Reproductive behavior

Praser (1968:80) reported that tﬁere Wwere "ce?tain major activities
springing from the sex drive®, which were linked and “virtually common
to ungulate subjects.” These included threatening and displaying,

‘ challenging and contesting, sign-posting and marking, searchiﬁg for and
breeding females, and prompting and tending. A11 of these activities,
related to sexual behavior, were observed to some degrees in the Key
deer.

Reprbductive behavior incorporated other ;ypes of behavior
discussed previously into characteristic sequences or patterns, which
were assoclated only with the breeding activities. The behavior thatwas
most commonly seen during the breeding season was harassment of all
other deer by adult and yearling males: this occurred while testing
unreceptive females, and while tending and prompting receptive females

as described by Fraser (1968).
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Bale white-tailed deer and mule deer approach females at 2 zapid
trotting pace and chase them, sometimes for up to several mimutes
(Severinghaus 1955, Linsdale and Tomich 1953, Browman and Hudson 1957,
Crauford 1962, Golley 1957). Males may begin chasing females 2 to 3
days before the doe becomes receptive (Severinghaus and Cheatum 1956),
but unreceptive females run a short distance anﬁ avoid the males
{Crawford 1962). Chases end when receptive females stand while the
males breed them. Browman and Hudson (1957) noted that the first
attempts to mount a receptive doe were unsuccessful, and Golley {1957}
noted that during the courtship and precoital stages of deer breeding’
Bbehavior, first attempts were never successful.

In Key deer tyﬁical harassment involved an adult male chasing or
trailing other deer; this behavior was termed nose-trailing, when
directed toward females in estrus. The pursuing male characteristically
had the neck outstretched to the front, the head lowered to a level of
ghoulder helight or below, the nose extended either forward toward the
doe or just off the ground when trailing at # distance {Figure 32).

The erect tail wagged from side to side as the bugk tgotted Just behind
the doe; and he emitted a low érunt at 5~ to 10-second intervals during
the chase. Similar behavior was described by Browman and Hudson (1957)

in penned mule deer, Odocoileus hemionus.

Hales were attentive toward receptive females, which they followed,
disregarding other deer and often even the observers, vehicles, or other
objects that normally elicited alarm reactions. HMales bedded when
females bedded, and usually stayed downwind of them, often as close as

10 yards away or within sight. When does became active after perlods



Figure 32,

Typical nose-trailing posture of an adult male
during the breeding season. The neck was out-
stretched with the nose near the ground or at
the level of a female’s hocks or vagina, when
she was just in front of him. The erect tail
indicated a high level of excitement; the gait

was most often a trot or fast walk.
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ef bedding, males resumed the chase, harassing them as if to test their

receptiveness (Figure 33). Fraser (1968) suggested that this may be a
fora of blo-stimulation, which cou}d be a nécessary prelude to proapting
and {ending.

Yhen does moved about feeding, males maintained sight of them and
generally followed at a distance, occasionally rushing them briefly.
Unreceptive females moved to the side and stayed away from males; after
trief chases males abandoned them. Does coming into heat generally ran
or trotted about 6 to 20 feet ahead of the buck. Ears were directed
backwards toward him and the tall was erect; no arrector pili effect
was noted. ‘ '

Generally, the.only way to determine which does were receptive was
to mote their behavior toward males; however, one adult female being
harazsed by maleé was captured and examination revealed a swollen vulva.
Bucks appeared to determine which females were becoming receptive,
largely by olfactory cues; however, the female signalled readiness to
treed by standing and allowing the male to mount. Unreceptive females
ran at a buck®s approach. ,

On 24 August 1971, two adult males in velvet chased an adult and
yearling female while feeding. Chaées occurred whenever the males
approached to within 6 to 8 feet of the females; however, these bouts
lasted for only 5 to 10 seconds, and then deer resumed feeding after the
females avoided the males. After males had lost the velvet from their

antlers, chases and harassment became more intense; males harassed all

other deer that they encountered.



Figure 33. Adult male and adult female disturbed during
@ reproductive chase. That males follow
adult does 50 closely at this ¢time made
monitoring these animals difficuit. FKote
the mosguito ditch in froat of these deer.

Figure 3. An adult male sniffs the hocks of an adult
female during the breeding season. While this
behavior was frequently oﬁserved during the
breeding season, deer were often seen to
sniff hocks of other deer when they encountered
one another, joined a group of deer, or became \

alarmed.
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Hales éniffed ferale perianal regions and hocks, and were seen to
test their urine during all times of the year (Figure 3%). When
eniffing urine of another deer, bucks gave the typical 1lip cﬁrl {Ceist
1963), also termed a “flehmen®™ response (Schneider 1930, as in Fraser
1968) or "articdactyl grimace® {Cowan 1956), which has been observed in
gost ungulates (Estes 1969, Walther 1960, as in Fraser 1968). The upper
1ip was raised, the nose was wrinkled, and the Qead and muzzle were
usually elevated as the deer inhaled. This was interpreted as a means
of analyzing the urine (Shank 1972, Ewer 1968, Fraser 1968, Browman
end Hudson 1957). Bucks, approaching a receptive female, typically
sniffed the hocks or urine, gave a 1ip curl response (Figure 35), then
rested the chin on the female'’s rump or side. One penned deer gently
nudged the female with his antlers, similar to the head ;ubbing or
butting noted in goats and bulls (Fraser 1958). This was never seen in
frée-ranging deer; however, occasionally the captive nale, as well as
free-ranging males, used thelr antlers in harassing the unreceptive
females. J

If the female stood as the male nudged her, he then move@ forward
while shifting his center of balance backwards, 1lifting his front end
off the ground, walking with the hind feet, and supporting his front
end on the female®s rump. While positioning himself azbove the female,
his forelegs were held stiff and came to be positioned just in front
of the female®s hind legs. The body of the buck was hunched over her
back and his head was positioned alongside of her shoulders (Figure 36).

The penis was brought in close to the perineal region of the femaie

as erection occurred and intromission was achlieved. After 5 to 10



Figure 35. "Lip-curl“ or “flehmen response® performed
by en adult male after sniffing the urine of
another deer. Such behavior has been

interpreted as 2 means of “analyzing® urine.

Figure 36. Typical breeding posture of adult male and
fenmale Key deer.
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geconds, the buck performed 5 to 10 pelvic thrusts, followed by one
strong thrust, which pushed the female forward, and zesulted in the.
eale sliding off her back. This was followed by both deer grooming
themselves and one another; and, then was followed by a period of 2 to
5 hours of bedding behavior. While the post-coitus behavior, in which
northern deer showed no interest in one another after copulation
(Golley 1957), was not similar to Key deer, that reported by Verme
(1965). in which males repea.tedly serviced females and showed interest
after breeding (Severinghaus 1955), was similar.

If intromission was not achieved at the first attempt, which was
commonly the case, the mounting behavior was repeated almost immediately.
The male followed th‘e receptive female, feediné briefly and watching her
c¢losely, even when she was motionless. Does becoming réceptive gener-
ally ran with the male for 2 to 3 days before holding for him, but some
does remained with bucks from 1 to 5 days. Periocds of receptivity
- lasted for only about 24 hours, similar to the 24 io 36 hours reported
for northern deer {Cheatum 1949, Erickson et al. 1961, Behrend 1966,
Verme 1965). Severinghaus (1955:239) reported that in northern deer,
“does may cause vigorous sexual stimulation in bucks for at least 3
days prior to receptiveness and for at least 2 days after maf;ingg" One
doe may atiract a buck's “continuous ‘and ardent attention® for 5 or 6
days,

Hore than one male per female was seen on several occasions. OF
148 observations of breeding or nose-trailing, 126 (85.1 percent)
involved only a single male and female, 19 (15.1 percent) involved two
males, and 3 (2.4 percent) involved three males. Despite this activity
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it is believed that no more than one male bred these females, since the
surplus males were generally smaller and remained away from thé pair or
else the males fought with one backing down. This was also hoted in
northern populations in which the largest male of the group was dominant
{Skinner 1929, as in Severinghaus and Cheatum 1956, Severinghaus 1955,
Crawford 1962). Occurrence of large numbers of females being bred
eimultaneously by a number of males, as described by Shank (1972) for
goats, did not oécur in Key deer: glthough a frantic cﬁase invqlving
’three males and an adult doe caused four yearlings and fawns to become
excited and joln in the chase behind the males. "

Breeding dates

Various reports suggest that breeding of Key deer is non~seasonal
(Barbour and Allen 1922, Severinghaus and Cheatum 1956). However, data
from this study indicate that breeding peaked in October, then declined
through December; a few breedings occurred as late as Pebruary. On 24
August 1971 the earliest pre-breeding activity was observed among a
group of two adult males in velvei, an adult doe and her yearling female.
These activities only involved brief chases as males harassed the
females; but, behavior leading up to breeding did not occur. No males
in velvet or males without antlers were observed to participate in
breeding; however, adult males appeared capable of breeding as soon as
velvet was lost from their antlers.

Intense breeding behavior involving bucks with polished antlers
was firsﬁ seen on 6 September and increased in intensity through late

September, reaching a peak in early October (Figure 37). There was then



Flgure 37, Obsezvations of breeding activities, Bach eolumn ropresents the numbew
of breeding obamervatlons recorded during that time perled. 8heded ares
represents 1970-71 breeding semson, during whioh observations were made

throughout the veproductive sesson. Data for 1969-70 and 1971-72 were
not for the entire period,
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& gradual decrease through Hovember and December: and., ocecasional
sightings of bucks trailing or harassing females cccurved into Februaxy
before subsiding. During 1970-1971, when obsexvallions of breeding were
gade throughout the season, 74 percent of the olssrvations of breeding
were recorded between 20 Seplember and 15 Fovember. Hinety percent of
the breeding observations were recoxded by 22 Decezber. KRumercus
pangled shrubs evidenced male activities during the breeding season
after they shed their velvet in September; these activities, as well as
chasing deer of other sex-age classes, occurred into February. h

¥hen considering the general patterm of treeding activities of
Forth American white-tailed deer, deer in scuthern latitudes seem to
have earlier bzleeding seasons than those to the morth. Kiwon (1971)
noted that Ohio deer began breeding in late October and peaked in
early Hovember; Georgla deer in an enclosure completed the rut by mid-
Fovember (Downing 1965). New York deer had peak rutting between 10 -
Hovesber and ik December {Cheatum and Morton 1956, as in White 1973),
and on the Aransas Wildlife Refuge, 72 percent of the deer bred between
16 October and 7 November (White 1973). Iloveless (‘1959) reported that
breeding activity in Bverglades white-tails occurred throughout the
year, was most pronounced dui'ing September, and most breeding had sub-
sided by the end of October. Although from these studies it appeared
that in southern latitudes deer tend to have eariier breeding seasons,
Severinghaus and Cheatum (1956), basing their information on va.ribus
isolated studies of deer herds at different latitudes, indicated that
deer of southern latitudes bred later. Our stuéj suggests that the Key

deer basically fit the north-south pattern, in which southern deer breed
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earliier. The Key deer; in addition, demonsirated a prolonged breeding
season, with breeding occasidnally occurring as late as February.

One appérent exception to the north-south reproductive pattern was
that of the Everglades deer hexrd, which demonstrated peak breeding
activities in March (Loveless 1959), nearly i month earlier than ey
deer. These populations were separated by only 100 to 200 mileée Tne
explanation of these differences may be in the adaptation of the
populations to local conditions.

The onset of breeding activity has been attributed to response to
shortened day length {Turner 1966): however, deer herds may be adapted
$e local conditions that tend to modify, somewhat, the onset of breeding.
¥nits (1963) found that deer on the Aransas Wildlife Refuge in Texas bad
& different reproductive pattern than deer in the surrounding areés.
These differences he attributed to adaptation to the local plant
phenology in the moist coastal refuge lands. Differences between Key

- deer and Bverglades deer may be due to similar local adaptations. Based
on the descriptions of conditions in the Everglades {Ioveless 1959},

an early fawning season might increase the potential survivorship of
Everglades fawns, since the May-September rainy season, which limits
awsilablg food and space for bedding, would have a greater adverse
effect on newborn fawns. During this same period in the Keys, rainfall
@id not have the same effects, since water levels on the surface did
not increase because of drainage. That adaptations te¢ local conditions
in the various deer herds in North America coﬁld cause local differences
in breeding seasons, no doubt has coniributed to the problems of
determining patterns of breeding in deer at various latitudes, and in

determining what mechanism(s} triggers the onset of breeding.
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Gestation period

Based on marked does, for which breeding and parturition dates
were known, the gestation period of Key deer was avound 204 days. This
.was similar to gestation perlods reported fér deer in Northern states.
Severinghaus and Cheatum (1955) noted & 201-day gestation period for
northern deer, while Cheatm;: (1949) indicated that in general, deer of
northern latitudes carried fawns 6% months (196 days) before giving
hirths' In Michigan deer, Erickson et al. (1961) reported a gestation
period of 200 to 210 days, while Verme (1965) recorded a 204-day period
{range, 196-211 days) in penned white-tailed deer. The greatest range
was reported for upper Michigan white-tails as 197 to 222 days {(Haugen
and Davenport 1950) . Seemingly the gestation period is relatively
uniform for all Odocoileus, as indicated by geétation periods of 203

days (range, 199 to 207) in black-tailed deer (Golley 1957), and 202-
209 days in mule deer (Robinette et al. 1955, Robinette and Gashwiler

1950, Dixon 19%).
Fawning dates

Birth of most Key deer fawns occurred in late April and early
Hay. 1Ilate breeding deer produced fawns throughout the summer, as was
evidenced by pregnant does killed on the highway in June and‘July with
small fetuses; occasionally, small spotted fawns were seen in August
and September.- A female fawn, which bred in February, gave birth in
September, nearly 6 months later than most other does.

For fawns, which were captured as newborns (i day of age or less),

by backdating 204 days from the date of birth, it was determined that
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the earliest were conceived around 12 September, and the latest arcund
27 October. This did not support earlier reports that there was no
special season for fawning by Key deer (Barbour and Allen 1922).

The fawning season basically fits the pattern for North American
cervids, with southern forms giving birth earlier than northern forms.
In Alabama, peak fawning occurred in mid-June and early July {Adams
4960). On the Ocala National Forest in cenfral Florida, it occurred in
April (Strode 1954, as in Loveless 1959), and in the Everglades in
March and early April (loveless 1959). Key deer fawning peaked about i
month later than those in the Everglades, and was, no doubt, a result
of local adaptations (see Breeding dates).

The fawning seéson appearéd relatively stable during the S5-year
study. However, in some herdé, variations in fawning occur and show
strong correlations with rainfall of the previous summer, temperatures

preceding the rut, and cloud cover in months immediately preceding the

rut (McGinnes and Downing 1972).

Tinmes of breeding

Observations of breeding behavior were made at all hours except
during 2000-2059 hours, during whicﬁ there was a tendency for‘deer to
become less active and bed more (see Patterns of activity). The
greatest breeding activity occurred at around 0700-0800 hours and at
4500 hours (15.5 percent of all observations were made at 0700, while
12.7 percent of all breeding occurred at 1700 hours). This corresponds
to times when deer normally moved about Jjust after sunrise and just
after mid-day bedding periods, respectively. At such times, bucks

resumed the chases.
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Host copulations probably occurred at night or in twilight, resulting
n in féw being observed., One adult male mounted a female (AF099) at
1920 hours on & October 1971, a yearling male (YMO51) bred a fawn doe
at 1245 on 11 February 1970, and on 21 January 1971, at 0800, an
unzarked adult male mounted & yearling female, but intromission was not
achieved before they moved into thick cover. A captive aduli male
repeatedly mounted an adult female at intervals throughout the day and
night, but the artificial conditlons may not typify actual events in
the wild; also, they were separated until the female appeared to be

receptive.

Participants in breeding

The earliest breeding activity involved adult animals, followed
later by yearlings, and then by some fawn females. No fawn males
participated in breeding females (Figures 38-42). The first bucks that
- participated in active pursuit of females were in the 2- to 7-year
ege class, with 2-year olds being excluded by 3- and 4-year-old deer
whenever there was such an encounter around a xeceptive female.
Yearling males participated in early chases and later breedings, but
did not actually breed during the peak breeding season. As 3- and 4-
year-o0ld males participated in fewer hreeding activities, they were
replaced by animals aged 5 years and older and by yearlings. 1In
several instances two or three yearlings remained off to the side
pushing against oné another while an adult male remained ﬁith an adult »
femalé. Yearlings occasionally participated in chases, btut seldom bred

does. Similar breeding sequences of various-aged deer were reported for
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Figure 38,

Observations of adult male breeding activities during

September 1969 through 26 February 1971.
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porthern deer, with younger 'mlés and females breeding only later in
the season (Wnite 1973, Robinette and Gashwiler 1950, Roseberry and
Elimstra 1970, Crawford 1962).

Vhensver an adult female was present alone with a yearling male,
the male often nose-trailed her, either for a short distance, or actively
chased her over longer pericds of time if she was near estrus. On 8
October 1970, a yearling male attempted to mount an unreceptive female,
even after she turned and “struck® at hinm, driving him a short distance
gway. He repeatedly attempted to mount her ﬁnﬁl she trotied to
thick cover as he nose-trailed behind her. One yearling male.mcunted
his own mother less than 24 hours after she had given birth to another
fawn. This aberrant behavior was seen only on this occasion, and did
not involve the typical precopulatory activity of chasing or nose-
$railing; intromission was not achieved.

During times of peak breeding, jea.rling males were seen o
. paxrticipate in only 3.9 percent of the activities, whereas in early
September, November, January and February, they participated in 13.3
percent, 1i.4 percent, 25.0 percent and B7.1 percent of the activities.
respectively (Figure 39). Similarly, yeérling females showed an
increase in activity, participating in 7.7 percent of the activities
in September, 14.5 percent in October, 17.1 percent in November, 30.0
percent in December, and 37.5 percent in Jammry (Figure 41).

Host early observations of yearlings breeding involved short
chases, which ended with the rﬁa.ies being distracted by other deer, or
by the pair stopping to feed. Only in Hovember and into January were
yearling females seen to engage in intense breeding chases, indicating
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that they were coming in season. Both adult males and females parti-
eipated in breeding most often in QOctober and November, tapering off
through December and January. Chases involving yearling males were seen
sporadically through the season, although those chases seen late in the
season were much more intense. Those sightings in Septenmber and October
weuelly involved adult males. Yearling females participated most often
in October and November, just after the peak of adult femzle V
participation. _

On 12 occasions femalé fawns participated in chases, usually late
in the season (FPigure 42). Some fawn females participated in repro-
ductive chases when they were in the vicinity of their doe or sister
when chases began, and thus became involved in the activity. later in
the season, however, they were more frequently chased by adult and
yearling males. On 12 February a fawn female, which had been running
with a radioed yearling male for 2 days, held while the male mounted
her and achieved intromission. The resulits of these observations
indicate that adult females first came into l_ieat; yearlings tended to
become receptive somewhat later in November or January and February, and
& limlted number of fawns were bred as late as February.

The percent of fawn pa.rticipatién in reproductive activities
appears to have decreased during the study (Figure 42). In 1969-1970,
fawns were seen running with males in ﬁwamber, December, and February,
and participated in breeding activities up to 80 percent of the time in
Pebruary, This, in part, may be due to bilas of the researcher toward
mig-classifying yearlings as fauwns; however, this is not believed to

have been the major cause of this larger .figure for fawn breeding.
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During 1970-1971, only two fawns participated in what appeared to be
breeding activity, and during 197i-1972, only one fawn was involved in
& chase. It appears that there was a decrease in the reproductive
activity of female fawns during this study. The one fawn, known to have
tred, was seen in the 1969-1970 season; one yearling female was believed
%0 have bred as a fawn during the 1968-1969 season, and was consistently
seen with the fawn during the fall and winter of 1969-1970. There was
no evidence during 1971-1972 of fawns having bred. In some #hite—tailed
deer populations, male fawns have been found fertile; however, the
contri‘mtionsl to the breeding activities are considered negligible
(Follmann and Klimstra 1969). In Key deer, male fawns did not
participate in breeciing activities. -

The exclusive behavior of 3- and 4-year-old males in breeding
receptive females could potentially limit the number of females which
were serviced when they came into estrus. Iambiase et al. (1972)
guggested that deer may produce enough sperm for one or two daily
fertile matings over a prolonged period of time; however, if they mate
several times daily, they probably deplete their sperm reserve and
suffer a decline in fertility. ‘ That this potentially could reduce the
reproductive output of the Key deer population was countered by the
fact that those adult does, which did not conceive in first breedings,
recycled in 25 to 27 days. One penned doe, which had a hip injury that
apparently hindered her ability to conceive, was observed to enter
estrus at least four times in one season. These periods were spaced
at 24~ to 27-day intervals. Other researchers of white-talled deer have
noted that the ovarian cycle is 28 to 29 da&s in New Yoric and Minnesota

(Behrend 1966, Severinghaus and Cheatum 1956, Erickson et al. 1961).
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Iete btreeding adulit females were probably deer which had not been
gerviced earliier, or which had not successfully conceived during
previous estrus periods. The result of this was that all estrus females
eould be potentially serviced, regardless of the male’s behavior. The
result was that the prime-aged males sexviced a large number of females
during the peak breeding period; however, those does not serviced were
later bred by less "fit" older or younger males. This'may have 4nflu-
enced the sex ratio of fawns produced, since more males bxeeding may
result in more buck fawns (see Fetal sex ratios); it also spread the
breeding season over a longer period of time, and resulted in a number

of fawns which vaxied in size being seen at any time of the year.

Productivity

Based on observations of deer in the field, it appeared that there
was a low repfoductive success and a high proportion of male fawns
- produced (see Sex-age Ratios). It was therefore necessary to ascertain
vhether this apparent low productivity was a function of the behavior
of the deer, or represented actual productivity of the herd. The age
of first breeding, the percent of deer in each age class which bred,
and the number of fawns produced per age class all affect the rate of
population increment. To determine whether females were reproductively
sctive, all females captured were examined to determine the exten’g of
udder development, to determine whethexr they were lactating, or to
determine whether they were pregnant. As Key deer were stocky
{proportionately shorter legs compared to northern deer) they normally
appeared heavy. Fleld determination of pregnancy was, therefore,
difficult except during .the late stages, Just before parturition, when
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pregnant does appeared very heavy, and udders were obvious. Since Key{
deer fawns were weaned at avound & months of age, maternal does normally
lactated throughout the summer. During the breeding season, it was
cfze_ﬁ impossible to determine whether a doe had bred; howevery some
does still had slightly enlarged but dry udders %hen captured, and were
therefore assumed t6 have bred during the previous season and produced
& fawn. It was impossible to determine from gxterna.l exanination that
& deer was not pregnant, due to the v;riation in times of droppiné
favns by individual deer.

The reproductive status of captured deer was determined when
~ poseible (Table 18). No fawns were found to be reproductively active
{3.¢., pregnant or iactating), and 3 (13 percent} of the 23 yearlings
were pregnant or lactating when captured. Two (67.0 percent) of these
had bred zs fawns. Of the 35 Z-year olds captured, 23 (65.7 percent)
were reproductively active; 20 (87.0 percent) of these 23 deer had
- twed as yearlings. Vor the 127 does aged 2% years and older, 106 {(83.5
perceni) were reproductively active, while 21 (16.5 percent} were in an
unknown corsditi;)n.

‘ Exanination of roadkilled does provided moré detailed information
on the reproductive status of females. Fo fawns or yearlings were
found 46 be pregnant. Twenty-six (44.1 percent} of 59 does were preg-
nant, while 10 (16.9 percent) were lactating {Table 19). The number of
fetuses per adult doe was 0.80, and the number of fetuses per pregnant v
doe was 1;19. Assuming each lactating female produced at least one

faun, the minimum fawn count per female examined and aged at 2 years

or older was 1.05.



Table 18. Reproductive data gathered on female Key deer captured
during Januery 1968 through June 1973.

get

Age of HNumber of Reproductively Udder Present HNumber of

(Yeare) Duamined  Gaplured Progmamt lactscing  lactabing st Bach Agee
31 17 0 0 0 0 2
1-2 23 3 (13)° 2 1 0 21
2-=3 35 23 (63) 10 5 8 27
3-4 38 3 (89) 22 9 3 25
4-5 22 19 (86) 10 7 2 18
5-6 19 18 (94) 1 b 3 10
6-7 9 8 (88) 3 b 1 4
7-8 2 2(100) 1 i 0 2
8-9 2 2(100) 0 2 0 0
Total 167 109 (63) 59 » 17 109
22
Total 127 106 (84) 57 32 17 86

a'Ages adjusted to the ages when they last bred; does examined after { April spent the
breeding season aged 1 year less than when examined.

bN\mxbers in parentheses represent the percent which were reproductively active.



Table 19.

Reproductive date gathered {rom female Key deer

roadkilled during January 1968 through June 1973.

Age of Total Number Single Twin Fetal Fetuses TFowne
) of Does Runber Number Fetuses _Fetuses Total Sex Ratlo Per  Produced
(Years) Examined  Pregnant Lactating M F UK N F UK® Fetuses MiF Doe Per Doe
31 5 0 0 000 000 0 - 0.00 0.00
1-2 13 0 0 06 00 00O 0 e 0.00 0,00
2-3 12 7 2 L 02 020 8 b2 0.67 0.83
=) 9 7 2 2 22 020 8 210 0.89 .41
bt b 2 2 100 200 3 310 0.7% 1.25
56 5 3 2 1 20 000 3 112 0.60 1.00
6-7 1 0 i 000 00O 0 e 0.00 1 .00
?7-8 i 0 i 000 000 0 e 0.00 1.00
Adults
(age unknown) 9 7 0 300 33 2 1 613 1.22 1.22
Totals ;; ;g :(; ;; ; -‘: ; ; -2. ;; 16511 0.% 0.73
22 4 26 10 11 & & 57 2 33 16111 0.80 1.05

Y = males F = females

UK = gex unknown.

=3
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These females were collected at all times of the year and those
killed in April, May, and June were aged as | year older than their
ege during the breeding season, since 1 April was considered the birth
date of Key deer. Thus if the age of each roadkilled deer was adjusted
to the age during the current or previous breeding season (in the case
of those killed out of the breeding seasom) the contribution of various
ege classes could be better appreciated.

Fo fawns were found to be reproductively active; however, three
(37.5 percent) of eight yearlings examined had bred to produce a
minimum fawn count of 0.38 per doe (Table 20). Eleven (91.7 percent)
ef the 2-year olds had bred, producing a minimum fawn count of 1.08
per doe, and of all deer 2% or older, 33 (92 percent) had bred to
produce 1.ii fawns per doe. Since during November through June, does
that were pregnant or successfully suckling fawns should be distin-
guishable when examined, examination of these animals may provide a2 more
accurate picture of the actual reproductive output of the Key deer.

Roadkill data in the months of November through June during 1968
through 1973, supported the field observations that few fawns and
yearlings were bred (Table 21). Of six fawn females examined, none
were reproductively active; eight yearlings were not reproductively
active. Of 35 does, 2 years or older, 26 (74 percent) were pregnant,

5 {14.3 percent) were lactating, giving a number of 31 (88.6 percent)
reproductively active does during November through June.

Using data in which ages were adjusted to breeding ages, of the
8ix yearlings, three (50 percent) were reproductively active (Table 22).
Of 11 24-year-old deer, 10 (90.9 percent) had bred. Of the 19 deer aged



Table 20. Reproductive atatus of roadkilled female Key deer. Azes vepresent
the ages of these animals during the breeding season.

Age of "Total Number Single Twin Fetal Fetuses [Fawng
Doe of Does Number  Number Fetuses Fetuses Total Sex Ratio Por Produced
(Years) Exanined Pregnant lactating M F UK W F UK® Fetuses MiF Doe Per Doe
$ 15 0 0 000 00O 0 ae 0,00 0.00
1 8 2 1 101 000 2 110 0.25 0.98
2% 12 8 3 L 0 2 0 4 O 10 Lol 0.83 1.08
3% 7 5 2 221 000 5 212 0.74 1,00
by 5 3 2 110 200 I 1 0.80 1,20
5 2 i 1 6 10 00 O i 013 0.50 1.00
6% 1 0 1 000 000 0 - 0,00 1.00
7% 0 0 ) 000 000 0 e - -
Adults
(Age unknown) 9 ? 0 300 3 3 2 11 613 1.22 1,22
Totals 59 2% W WILT 35772 33 %l 0.% 0.73
> 2% 3% 24 9 10 5 7 2 3 15114 0.86 1044

Y - nale; P = female; UK = sex unknown,



Table 21,

Reproductive data gathered from female Key deer during November through
June of each year, beginning January $958 through June 1973.

Age of Total Number Single Twin Fetal Fetuses Fawns
e of Does Number Number Petuses Fetuses Total Sex Ratio Per Produced
(Years) Examined Pregnant lactating M F UK M F UK® Petuses WP Doe Per Doe
i1 6 0 0 000 000 0 - 0,00 0.00
1-2 8 0 0 000 000 0 - 0.00 0.00
2-3 11 7 1 L 02 0 20 8 bs2 0.73 0.82
34 8 7 1 222 020 8 21 1.00 1.12
45 4 3 1 200 200 b b0 1.00 1.25
5-6 4 3 i 1 20 00O 3 132 0.75 1.00
6-7 0 0 ] 6 00 000 0 o - o
7-8 1 0 1 000 000 0 e 0.00 0.00
Adults
(age unknown) 7 6 0 200 33 2 10 513 1,43 1.3
Total :b; ;g ; I; -l: Z ; ; ; .3; 16314 0.67 0.78
%M = nale; P e female; UK = sex unknown.

€5%



Table 22,

June of each year.

Reproductive data gathered on roadkilled female Key deer examined during November through
Deer are categorized by their age during the breeding season.

Age of Total Number Single Twin Fetal Fetuses TFawng
Doe of Does Number Number Fetuses Petuses Total Sex Ratle Per Produced
(Years) BExamined Pregnant lactating M F UK M F UK® Fetuses MaF Doe Per Doe
<1 13 0 0 000 000 0 . 0,00 0.00
1% 6 2 i 101 000 2 140 0.33 0.50
2% 11 9 1 L 0 3 0 4 0 11 Ll 1.00 1.09
3% 6 5 1 3 20 000 5 312 0.83 1.00
I} 3 2 1 0 £ 0 200 3 211 1.00 1.33
sk 2 2 0 140 000 2 134 1.00 1.00
6% 1 0 1 000 00O 0 - 0.00 1.00
Adults
(age unknown) 7 6 ] 200 3 3 2 10 513 1.43 1.43
Total 19 % 5 w4 b 572 33 161 067 0.78
223 30 24 b 10 & 3 5 7 2 31 15111 1.03 117

% = male; F = {emale;

UK = sex unknown,

9%
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ae 3% years or older, or as adults of undetermined age, 18 (95.0 per-
cent) had bred. The one 2i-vear-0ld deer that had not bred, was killed

in Fovember, and might have bred later had she not been killé&.

Humber of fawns produced

Birth of single fawns was usuzl, while bixth of twins was
exceptionzl. Only one set of newborn' twins was found; these were
born to an adult doe that had lost her fawn during the previous year,
when it drowned at about 12 hours of age. One of these twins died from
an unknown cause at i day of age, while the other survived. The one
Bay have been too weak to survive. Occasional sightings of does with
what appeared to be twins, suggests that twins do Sccur; however, this
seens ex;eptiona.l.

Of those roadkilled deer that were reproductively active, yearlings
all cerried singles, six (75.0 percent) of eight 2i-year olds had
singles, while two {25.0 percent) had twins; the 16 pregnancies of
adults and those aged 3% years and older, resulted in 11 (68.8 percent)
singles and 6 {31.2 percent) sets of twins. Of all females examined,
the number of fawns carried by females, whichv bred as yearlings, was
0.25 per female, whereas those which bred at the age of 2% years and
over carried 0.86 per doe {(Table 20). ‘

The Key deer reproductive o‘utput was strikingly similar to that of
other south Florida deer herds, as reported by Harlow and Jones {1965:
118}, in which 80 percent of the adult deer bred, producing i.OO enbryos
per doe at a rate of 75 percent singles and 25 percent twins. These
reproductive rates were generally lower than other Florida herds (Harlow
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and Jomes 1965) and other northern deer herds. Verme (1965) found
well-fed deer in Michigan had 1.7% young per doe, with 88 percent of
g1l Jitters being twins, while those on poor diets produced 0.95 young
per doe and 10 percent twins. ‘Nixon {1971) reported Ohio fawns carried
1.29 fetuses each, yearlings had 1.57 fetuses per doe, and older does
carried 2.04 fetuées per doe. In New York, fawns carried 1.00 embryo
per doe, yearlings carried 1.76 per doe, and adults producéd 1.93 per
doe (Cheatum and Morton 19%6). Roseberry and Klimstra (1970) reported
that 56 percent of Illinois deer bred as fawns. Texas deer produced
G.15 fetuses per fawn doe, 1.4 fetuses per yearling doe, and 1.59
fetuses per adult doe (White 1973).

Robinette et al. (1955) reported 2.6 percent of the fawns in
black-talled deer of Utah bred, and 2-year-old does had the greatest
pregnancy rate of 1.76 fawns per doe. Ninety-four percent of the prime-
aged does (3 to 7 years) were pregnant, ylelding 1.70 fetuses per doe;

. does aged 8 years or older produced 1.6% fetuses per doe. Behrend
(1966) noted that in a New York herd, does bred first as yearlings.
Adams (1960) noted that fawns'on the Choccolocco range in Alabama rarely
bred; first births were of singles and‘twins were produced thereafier.

Verme {1969:883) observed that in a Michigan herd, “a physically
mature doe bearing just a single young wasyin sub-par condition during
the rut, since healthy animals, a2s a rule conceive twins or triplets.®
That thé stress of caring for young fawns in one season may affect the
doe’s productivity in the next season was suggested by Verme {1962:23),
who noted that “doss relieved of lactation stress normally come into the

fail breeding season in good physical condition. As a result, these
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animals exhibit early estrus and exhibit greater than expected
fecundity.® That the physical condition of females may be responsible
for the low number of twins produced by Key deer was suggested when a
k;snar—old female in good condition, after losing her 12-hour old fawn
the previous year, produced twin fawns. In all previous and subseguent
years, she was monitored anﬁ found to produce single fawns. It is
_ possible that, due to the nutritional plane or possibly due to & lack
of certain soil mineralé, the Key deer doe does not sufficlently recover
from the pbysiological stress of suckiing a fawn to produce multiple
births in the suﬁsequent years. Too few Key deer does, which had lost
fawns, could be recaptured and monitored during subsequent years to
substantiate this hypothesis in the Key deer herd.

" Another possibility to be considered was that social stress upén
these deer may have éffected reproductive output. Christian et al.
{1960} eoncluded that social stress, resulting from high popuiation

- density, on an island population of Sika deer, ggggé§ nippon, caused
physiological derangements and was accompanied by massive dieoff of
females and young. Snyder (1961) indicated that in Rattus, Cleithri-

onomys, Microtus, Ondatra, Sigmodon, and lepus, an inverse relationship

existed between density and reproductive function. Christian (1961)
auggested a behavioral-endécrine mechanism that resulted in reproductive
decline in mice at high population densities. That such soc;él stress
could be functional in reducing the reproductive performance of Key
deer merits investigation. )

It has been postulated that plane of nutrition and lack of soil
elements may be iesponsible for the similarly low reproductive output of
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other deer herds. Smith et al. {1963) reported that inadequate levels
of the soll mineral cobalt resulted im vitamin B deficlencles in Hoxth
Carolina deer, that resulted in reduced productivity. Harlow (1972)
suggested that the periodic low reproductive performance of central
Florida deer, which produced 0.98 fetuses per doe, was due to & combi-
nation of lack of some mineral element in the soil and low acorm and
palmetto mast production (as cited by Harlow and Tyson 1959). The role
of soil elements or nutritional plane of Key deer has not been
sufficiently investigated to determine its possible role in affecting

productivity.

Petal sex ratio

The sex ratio of Key deer fetuses taken from roadkilled does was
unequal (Table 19). Of 33 fetuses examined, the 27 (82 percent) that
could be sexed occurred at a ratio of 1.45 males to 1 female. Although
there appeared to be more males than females in this sample of the
population, these did not prove to be significantly different from a
20250 ratio, using a chi square test of equality at a level of signi-
ficance of 0.05. This is due, no doubt, to small sample size and a
number of unsexed fetuses. There appeared to be a greater proportion
of male fawns produced, since more male than female fawns were captured,
more were observed in the field, and more were killed on highways;
however, behavior seems to account for some of this difference (see
Patterns of Activity).

Unbalanced sex ratios have been reported for fawns born in other

populations of white-talled deer, and these vary among various deer
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herds. Im stodies of Horth American deer, male to female fetal sex
ratios were 133 for five south Florida does ewamined {Harlow and Jones
1965}, 1-03:1 on the Aransas Wildlife Refuge of Texas (White 1973),
0.82:1 in Eew York (Cheatum and Morton 19%46), and 4:1 in a Georgia
enclosed herd (Downing 1965). HcDowell (1959) cited the following
malesfemale fetal ratios: 117.6:100 in Massachusetts (Shaw and
Helaughlin 1951), '135.7=1oo in Texas (Illige 1951), 9%:100 in West
Virginia (Chiavetta 1952), 150.7:100 in Wisconsin (Dahlberg and
Guttinger 195), and Severinghaus and Cheatum (1956) reported a males
female ratio of 117.2:100 for several northeastern states.

Sex ratio varied ‘i:etween ‘groups of does on different planes of
mutrition and varied depending upon the age of the mother. Verme
(1965) found sex ratios of from 0.55:1 in deer on good diets to 2.17:1
in undernourished deer herds. Fawns and yearlings were found to carry
Bore male fetuses in Ohio (Nixon 1971), and Harlow and Jones (1965)
noted yearling does carried fawns at a ratio of 7 zales per female.
Robinette et al. (1957) found that the male:female fetal sex ratio in
does having their first young was 1.22:1, while for “experienced”
does, the ratio was 1.06:1. This trend was not evident in Key deer, due
to small sample size, a number of uﬁsexed fetuses, and a number of does
categorized as "adult® since their condition when examined, made precise
aging unreliable (Table 19).

In explaining a male:female fawn sex ratic of 4:1 in a Georgia
enclosure, Downing (1965) postulated that due %o 1imited movement,
causing more uniform contact among all indj.viduals, few males bred more

than once, and the result was a high number of male fawns produced.
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This was based om a theory by Dahlberg and Guttenger (1956, as in
Downing 1965), that the first service of a buck each year produced
predominately female offspring.

¥hatever the causes for unbalanced sex ratios, the effects on the
population dynamics of“ a polygamous specles, such as the Key deer, can
be important. Verme (1969:884) ixﬁir;*aﬁedv this when he noted thats

®e o o the v@atiom in fawn sex ratios probably constitute

& natural phenomenon which contributes to the self-regulation
of a population. As deer are polygamous, limited fawn
production coupled with a disproportionate number of male
births would markedly depress the herd’s annual increment

when the range carrying capacity is seriously deteriorating.®
Ip other words, this was postulated as an intrinsic mechanism for re-
ducing the rate of herd 1ncrément. A similar phenomenon was cited by
Andersen (1961), who noted that in certain lepidopterans and parasitic
hymenoptera, sex ratio varied with density; the ratio.of females
decreased at higher densities, serving as a negatlive feedback mechanism
to regulate density. ‘

Compared to other deer herds, it is evident that deer of south
Florida,includingthe Key deer, haye low rates of'reproduction when
compared to other populations of deer. The facts that most females do
not become reproductively active until 13 years of agé, do not commonly
produce twins, carry only about 1.05 fetuses per mature doe each year,
and produce fawns at a ratio of 1.45 males per female, result in a
population having a relatively low level of recruitment.

8ince in a polygamous species, potential productivity is measured
by the proportion of the herd which is made up of reproducing females,
an excess of males over the minimum number reéuired for bréeding does

not substantially increase productivity. Thus, in Key deer, not only is
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the productivity of each female relatively low, but the potential
productivity of each fawn age class is reduced by the high proportion
ef males. With such low productivity., and conseguently with 2 low
increment, mortality has s greater fmpact, since any loss is accounted
for more slowly under such conditions.

Perturition behavior

There appeared to be no ome particular. time that does gave birth
%o fauns during the day. Two newborn fawns were found that had been
md between 0800 and 0900, three were born between 1130-1200, five
were born between 1200 and 1600. and one was bornm avound 1700 hours
(Table 23). Golley (1957) noted that in penned deer, birth occurred
in the morning, at moon, and in early evening. Queal {1962) reported
peak birth to ocour between 0600-0900 and 1600-1900; the fewest births
occurred at night. He noted that might births would probably be

- disadvantageous, due to cooler temperatures than during the day, and
due to higher numbers of nocturnal predators.

There were no records of Key deer fawns being dropped at night or
in twilight hours; however, this may partia.ily be a result of when
observations were made on deer, rather than on actual behé.vior. Deer
were not adequately monitored at night, since use of lights disturbed
then. HNo does giving birth were found by chance- without use of
transmitters t§ locate them. Eight does were located that had just
dropped fawns. These fawns were still wet or just. freshly licked dry

‘when found. Two does were observed giving birth to fawns.
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‘Table 23. Times vwhen marked does gave
© birth to fawns.
Reference Age of
 Date e (Y?a.is) Partunition
i& Apr 70 oh3 5 0800-0930
30 Apr 70 03 3 12001600
8 Apr 71 037 5 6300-0900
23 Apr 71 010 6 1420
2% Apr 71 o3k 4 1130-1200
1 Apr 72 0% 5 1152
5 Apr 72 0% 2 1200-1730
11 apr 72 160 2 1700-1730
13 Apr 72 114 b £200~1600
b May 73 099 5 1200-1400
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Unite et al. (1972) reported that birth in deer was casual,
eccurring largely within the regular activities of the dam and with
few obwious changes in routine or special preparations, except for
isolation from other deer. Downing and McGinnes (1969) found that some
does isolated themselves i or 2 days before parturition, while others
waited until new fawns were born before driving off their yearlings.

Chamcterisﬁc behavior was performed before and during parturition
end was modified very 1little by individual deer. The adu_lt female
became somewhat solitary 2 or 3 days before “dropping® the fawn,
feeding alone, and in some instances, becoming aggressive toward her
older fawns or yearlings. The does remained within thelr normal ranges
(stvy 197%) . ' o

Three does, for which breeding dates were known, uei‘e observed
elosely prior to parturition. They each began walking slowly over a
large part of their daily home range 3 to 6 hours before moving to the
ares where they gave birth. They were constantly on the move, scarcely
feeding and paying little attention to anything along tk;eir paths of
travel. This behavior appeared similar to the “uncomfortable” behavior
described in reindeer cows prior to giving birth (Espmark 19713) o
Golley (1957) also noted a nervousness and pacing in two penned does
before parturition; however, other deer did not demonstrate this.

Pre-partum Key deer females drove other deer away forcefully or
by using aggressive displays. One doe moved to the same area each of
3 years before dropping her fawn. In 2 years, when disturbed. she moved
400 yards to a low, small buttonwood clump where she gave birth; however,

during the third year, she was in labor when discovered, and when
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disturbed she moved only a short distance before rebedding and giving
birth to the fawn.

During labor, does selected remote areas away from human
disturbance to drﬁp their fawns. 'These sites provided dense canopiles
with good cover and yet had relatively open understories where they
eould stand and maneuver with 1ittle diff iculty. Selected parturi‘tipn
gites included hardwoqd hammock clumps located in the pinewoqu. ‘
large mature palmetto depressions in pinewoods, dry elevated areas
within mangrove clumps, or dense buttonwood clumps at the edge of
openings. One exception to this was a doe-that gave birth in the open
pines where canopy was sparse and ground cover consisted of scattered
thatch palms, that pér%ially concealed her from surrounding areas.

Iebor was characterized by alternate periocds of standing and
bedding (Tables 24 and 25). When bedded the does shifted to their
gides with legs extended slightly out to the sides, or with folded
front legs pointing backward and rear legs directed forward. Does
alternately stood, turned around, sniffed the ground and vegetation in
the immediate vicinity, then rebedded. Such standing lasted les§ than
2 minutes, and often was just long enough to turn in place. When
bedded, the doe visibly strained abdominal, neck and leg muscles when
eontractions occuxred, thrusting the head forward and extending the
legs. In one instance théidoe placed her nuzzle firmly against the
abdomen, appearing to push on the abdomen with her nose. At times éhe
extended the legs away from the body and witb outstretched neck, rested

the head and chin on the ground in line with the body.
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Fable 2. Selected field notes recorded when adult female 010 gave

birth to a male fawn on 23 April 197i. Observations
were made from a distance of about 30 feet.

Tirve

Observations

1345 -
1H7 -

1330 -

1400 =

140l -

1420 -

b2l -

27 -

430 -
1442 -

1445 -
1500 -

1520 -

1535 -

AF010 bedded alone in open pinewoods of Audubon I on Big Pine Key.

AFO10 stood and had a thin watery membrane hanging from her
vagina. She bedded immediately on the same spot.

AF010 stood and turned in place; had trouble moving back legs;
watery membrane still hanging. She licked something on the
grourd, then bedded facing east.

She stood and moved 5 feet, then bedded in the open pines. She
pushed against her abdomen with her muzzle.

She extended her neck in line with the body, placing her chin on
the ground to the front, then stood but had trouble getting up.
She turned and bedded again on the left side.

AF010 heaved and kicked by extending the front and hind legs, then
stood, turned around, lay down and began licking a fawn which was
on the ground behind her. )

She licked the fawn thoroughly as it nuzzled her and licked under
her chin.

Fawn tried to stand but volled over and fell away from AF010:
APO10 stood and moved to the fawn, then bedded down and continued
eleaning it. AF010 grunted softly when moving to the fawn.

Fawn moved along AFOIO's side by using its wrists and hind legs.

Fawn nuzzled AF010 and got to her udder, but the doe stood, turned
and bedded in a position to lick the fawn. Fawn may have nursed

briefly s )
Fawn stood briefly but fell when AFO010 licked her rear.

Fawn uttered z weak "mew” as AF010 licked it: it wobbled about
muzzling AFO10.

Fawn and doe bedded quietly in sun, AFD10 licked it when it

gtood. AF010 licked the fawn®s rear as it stood on its wrists
and hind legs with the rear elevated and the tail wagging rapidly.

Fawn moved about sniffing everything around it.

1545 < Fawn up and moving; got head under AF010°'s rear leg and AFO10

cleaned its rear; fawn may have nursed for about 15 seconds.
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Fable 2. (Continued)

Time

Obzervations

1613 -

1640 -

1655 -

1700 -

AFO10 stood and dropped embryonic membranes. Turned then bedded
and began eating the meabranes; fawn nosed the membranes and
licked AFO10.

AF010 finished eating the membranes; groomed herself, licked the
ground, and grunted every 2 to 3 minutes while staring at the
fawn. )

AF010 stood looking toward the observer; fawn stood and nursed
for 20 to 30 seconds, then licked 1lips and nose.

AF010 saw the obsexrver and moved away slowly; fawn followed
glowly. VWhen AF010 suddenly ran, fawn fell to the ground,
assuming a “freeze” position. AF010 moved 60 yards out of sight
and stood. When handled the male fawn cried once and struggled.
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Table 25. Selected field notes recorded when adult female 034 gave

bizth to a female fawn on 1 April 1972. Observations
were made from & distance of about 15 feet.

Time

Observations

1125 -

1139 -

;1&O‘Qv

1146 -

1150 -

1151 - AFO

1200 -

1205 -
1210 -

1216 -

1325 -

1335 -

1341 -

1405 -

1500 -

AFO3L moving alone in dense mangrove thicket on a dry area. The
muzzle of a fawn protruded from the vagina as she moved in an avea

of about 15~foot diameter.

AFO3%4 bedded on her side:; heaved her body twice, each lasting
about 5 to 10 seconds. Her head was extended in line with the
body, legs were partially extended and muscles were sirained.

AFO chewed her cud and bedded quietly.

She stood and turned; front legs of a fawn protruded with the
head. AFO3% bedded again on the same spot.

AFO34 heaved as the head and front legs of the‘fawn came out,
£ollowed by the shoulders. As AFO34 stood and turned, the fawn
81id out of the birth canal and fell to the ground.

34 stood over the fawn licking it, starting at the head; the
fawn occasionally vigorously shook its head from side to side.

AFO34 grunted as the fawn crawled about sniffing and nuzzling
enything it encountered.

Fawn cried; AFO3L answered with a low grunt.

Audible sucking sounds were made by the fawn; it was not near the
udder but nuzzled AFO34 on the side.

Fawn stood on a2ll four feet for first time; very wobbly before it
fell.

AFO3L stood, pulled a long string of membrane from her vagina, ate
4t, then licked her perineum. She grunted periodically and looked
toward the fawn. ' )

¥hile AFO34 stood, the fawn sniffed her, close to the teats; AFO3U
cleaned the fawn's rear. Fawn may have nursed for 5 or 10 seconds.

AFO34 passed more membranes and ate them. Sounded as if she ate
gome hard substances.

AFO3L sniffed around the area and licked anything that had fluid
or membranes on it.

AFO3% stood and slowly moved north calling softly; the fawn
followed hexr slowly.
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Becorded accounts of parturition involving penned deer were
giniisr: females were observed to stand and lie down as contractions
Sncreased (Hiller 1965, Severinghaus and Cheatum 195, Haugen and Speake
1957) . Similar behavior was recorded in reindeer cows (Espmark 1971a).

One doe, observed during parturition, was bedded when the front
feet of the faum first extended from the birth camal. Amother doe
was moving sbout when the mugszle and front feet were first seen
extruding from the birth canal. Michael (1964} also noted a doe walking
about with = portion of the fawn protruding. Key deer feaa.leé generally
were bedded vhen contractions occurred and remained bedded while the
body of the fzwn was pushed from the canal; however, one doe stood as
the fawm dropped to the ground.

Iicking the fawn began irmediately after birth and the doe cleaned
it for 10 to 20 minutes while aliernately standing and bedding. The
d@oe moved over z small area following the fawn as it clumsily moved
about. Once the fawn was cleaned, the doe directed her attention to
cleaning herself a.nd licking the ground where fetal membi-anes and fluids
bad fallen. She kept the fawn in sight and called to it as it moved
gbout hero‘ Passage of the membranes occurred up to 1 hour after birth
and they were promptly eaten by all adult females observed (Tables 24
and 25). Adult does licked their perianal region and vulva, and often
s!:rain;ed to pull at partially extruded membranes. The area was
completely exanined for membranes that had fallen on the ground, caught
en vegetatiqn, or vemained on her body. Cleaning of the area reguired

up to 2% hours after the actual birth.
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Haugen and Speake (1957) observed passage of afterbirth 29 mimutes

after the birth of 2 second of two fawns; but, no mention was made of
whether it was eaten. VYhen zutopsying a dead doe, Knowlton and Michael
(1965) found a portion of the placenta that she had eaten. Severinghaus
and Cheatun {1955) observed a doe to pull the membranes from the vagina
end ewallow them. Hiller {1965) noted a black-tailed doe licking and
eating something off the ground where she had just given birth to a
fawn. One doe gave birth to twin fawns in less than 1 hour, and there
waé, no indication that bixth was prolonged, such as that reported by
Hesselton and VanDyke (1969), in which twins were borm two days apart.

' Inexperienced does were not as efficient at cleaning up the area
as were older adult deer. One 2-year-old doe, giving birth to her first
fawn, did not consume the afterbirth, and left it on the ground beside
the fawn., She only partially licked the fawn cleap, allowing much of
the fluid to become dried on the fawn's coat; and, uﬁlike older does,
she failed to perform any vocal communicaticﬁ with the new fawn. She
did allow the fawn to nurse, and stayed with it until it fell into a

ditch and drowned.
Fawn characteristics and development

The mean weight of 13 fawns captured as newborns was 3.4 1b,
with a range of 2.2 {o 4,5 1b. There was no significant difference
between the weights of male and female fawns that were captured and
weighed (Table 26). The 2.2-1b fawn was found dead on the second day
after birth; however, the cause was undetermined; it may be that it was
too small to survive, or it may have been deserted by the doe after

it was marked.
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Table 26. Weights of newborn Key deer fawns
captured during April and Hay

1970-1973-
Reference Estimated Hezfght
Sex Fumber hge (Hours) (Pounds)
Hales 600 : 2.2
161 6 4.5
705 i 3.0
730 2% 4.0
731 <% 3.0
4 3.2
742 i 3.0
Hean ’ <5 3.3
Females 160 24 3.2
702 ' 1 3.5
711 2k 3.8
728 3 345
729 & 3.5
737 6 3.5
Hean 10 3.5
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" At birth the fawn was marked with white spots on a dark reddish-
brown coat. Spots began to fade on the fawn’s shoulders when it was
around 2 months of age. By 4 months light spots were visible only on
the back and hips, and by 5 months, most had completely lost their fawn
pelage. One yearling male was observed with light spots on his back im
late summer; however, this is believed to be due to molting patches
of haixr:; the old grizzled hairs interspersed in the new darker hairs
resulted in s spotied appearance.

Since fawns were born from mid-March to, occasionally, as late as
August or September, sightings of spotted fawns could occur from mid-
Harch through December. This fact may be responsible for impressions
that the breeding se.ason of Key deer occurred year-round {Barbour and

Allen 1922).
Fawn activity

Fawns were active immediately after birth, shaking the head from
slde to side at 5- to 1{0-second intervals; this seemed to be stimulated
by the licking activities of the doe (Tables 24 and 25). ¥t no doubt
served to help remove any membranes cl.’mging to the head that could
potentially serve to suffocate the fawn. Also, the doe began licking
that area that was moving the most, which was the animal®s head. Fawns
attempted standing as soon as they were born; however, a fawn was able
to successfully stand only aftexr 45 minutes. Most movement after 10
Rinutes was performed by shifting from one side to the other. Often
the fawn was thrown oi;f balance by the force of the doe’s licking and
cleanipg efforts. The back legs were sufficiently sturdy to support
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the weight of the rear end. The forelegs. however, were less stuxdy,
and ﬁuch of the movement during the early minutes after birth were
performed by the fawn “standing® on its wrists and hind feet. Since
the hind legs were longer, the fawn usually toppled over with each
strong thrust with the back legs.

Fawns moved around their does or up to 4 to 6 feet away from them.
At first the doe got to her feet, moved to the fawn, bedded. and resumed
the cleaning however, after the fawn became di'y, the doe remained
Bedded or cleaned up the afterbirth and called to the fawn. After 14
minmutes from birth, the fawnba‘.nswered with a very low "mew”, similar
to the low cry of a kitten. After an hour, the fawn bedded a few feet
away from the doe in the open,‘ usually in the :sun:z«hine° It ;‘ested its
head on the hind legs in a characteristic bedding posture, with its body
forming a semicircle. At 5 to 15-minute intervals, the fawn got to its
feet and either moved to the doe or shifted 1lts position, bedding in a '
new spot. All the fawn’s activities were centered around the doe.

After 2 hours, the doe moved the fawn to a new site, usually only
10 to 30 feet from the birth site. If Adisturbed, the doe moved the
faun farther. Fa.wns followed any slow-moving object and responded to
‘ the doe’s low call by crying and moving unsteadily in her direction.
Any sudden movement or loud noise resulted in the fawn “freezing” as
described above.

¥hite (1972) noted that Texas white-talled fawns also followed
slow-moving objects, but dropped in their tracks to assume the cervid
“freeze™ position (McCullough 1969) when startled. McGinnes and Downing

{1969) noted that when a doe leaves an area by high bounds ‘with tail
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raised, the fawn drops; whereas, walking slowly and frequently looking
Back results in the fawn following her.

Bursing activities began almost immediately after birth. The fawn
mizzled any part of the doe it encountered, paying more attentlon to
any moving part. Contact with the udder appeared to be by chance, and
the doe made no effort in directing the fawn®s probing; in fact, oné
doe moved each time the fawn made contact with the teats until after 1}
hours. Sucking sounds made by a fawn were audible after 19 minutes, and
a feun first nursed one and three-quarters hours after birth. Nursing
Bay have occurred earlier when the doe was oriented so that the fawn
was concealed from the observer.

Young fawns made little or no noise when moving. Each foot was
8lowly xaised, while the'other three were firmly on the ground. Each
foot was firmly on the ground before the next one was raised. Bedded
fawns v':ere concealed from most directions, since they crawled into very
thick vegetation after the morning feeding. They remained hldden during
the day. Three~week-old fawns changed positions at the beddipg site
when they were alone, turning or shifting a few inches into or out of
the shade. They emerged only to feed in late afternoon and then bedded
in more open areas during the evening hours. After being left by the
doe, 4-week-old fawns moved up to 20 yards or less to more concealed
sites to bed duri;xg twilight, where they remained for the night.
Bedding sites were generally areas that provided thick cover near the
grcmnd, such as limbs and vegetation from an uprooted tre'e.’ dry
depressions filled with palmettos, or low palms that had dead fronds

forming a “tent"” around the base of the plant. During the first &
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veeks, fawns generally remained bedded at the sites where they were last
left by the doe until the doe returned at the next feeding peried.

White et al. (1972) described fawm-seeking behavior, which they
indicated was elicited by discomfort from 2 distended udder. WYhen
soving over distances greater then 0.2 mile to the fawn, the doe walked
steadily, but when within 200 yards of lﬁ‘., dﬁ.splacement activities were
included while she remained alert and wandered in circles, uttering
“goft plamtivé mews® {p. 898). Similar behavior occurred in Key deer.
A1l encounters between the doe and fawn were initiated by thé doe. At
feeding time, the doe moved to the area where she had last left her
faun, celling in a low grunt at 15~ to 30-second intervals while moving
and feeding. Calliné became more frequent a.nd‘louder in intensity as
she continued to search, and feeding behavior ‘beca;me replaced by more
intent searching for the fawn. Ears were maintained alert forward, and
sovement was in segments of short distances.

4s does moved through the woods and uttered contact calls, older
fawns uttered bleats in response. In addition, as fawns began to move
on their own, they often uttered contact calls. At first they called
very weakiy however, if contact with the doe was not échieved; the
cries progressively increased in intensity until they could be heard
up to over 100 yards away; Young fawns uttered cries after feeding
as they wandered away from their does, crying until they reachea
sheltered areas and bedded down. This may have helped identify the
spot for the does when they later searched for fawns at feeding tin;e.
Both does and fawns increased their calls in intensity when they did
not nmake contact. One doe, which had called for nearly i hour while

feeding in an open area, was bellowing loudly at 30-second intervals.
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A%t first young fawns responded to the doe®s calls however, at & to
€ weeks of age, they often responded to the doe only after detecting '
the scent. On thres occasions the doe passed by the bedded fawn,
eoving up to 30 yards away before the fawn left its bed;lirg site to
Join the mother to nurse. On other occasions fawm-searching behavior
appeared fruitless; the cause may have been that the hidden fawn
detected the observer and remained concealed in the brush. The a‘oility
of & fawn to follow 2 tra.il using olfactory cues seems certain {see
Olfactory communication), and could function to aid the doe and fawm
in mBaking contact; especially when the fawn began to wander on its own.

 During the first & weecks, mursing periods were brief, and occurred
during the day around 0900 and 1100 and between 1600 and 1800. Few
young fawns were bbserved to nurse before _1600 or after 1800 hours.
During nmursing the fawn wagged its tail vigorously, while the doe
groomed it, particularly around the perianal region. As older fawns
nursed, does usuvally began feeding after initiszlly grooming the fawn.

Does elther stood in one spot for young fawns to nurse, or in
some cases, bedded as fawns nursed; however, they terminated nursing
bouts by moving ahead, often stepping over the fawn as they returned to
feeding. Young fawns nursed intermittently for i5- to 30-second
intervals over a period of 2 to 5 minutes. After mursing, the doe
gither moved the fawn to a new location by very slowly moving and
calling, or she terminated the encounter by either moving away quickly
or by stopping %5 feed or bed down in the area. The fawn then moved
on ite own to a bed nearby. The fawn chose its own bedding site; no
doe was observed to force a fawn to choose a site or encourage by any

motion, bedding in a particular spot.
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Visits to the fawn by does may have occurred during the night;
bowever, these were believed 1o have been brief encounters only, and
involved little interaction or movement from one site to another by
the fawn. One J-week-o0ld fawn doe was observed nursing its doe at 0300
hours along a highway; however, this was the only encounter witnessed
at night between & doe and her young fawn. That fawns usually were
bedded in the morming where they had previously been found the night
before suggested that the doe and fawn had not been togetﬂera Also,’
fawns examined early in the morning did not appear to have nursed, since
recently-fed fawns with full stomachs often had the paunch distended.

If the doe was disturbed while with the fawn, she generally moved
it to & new area. This nove often occurred at night or at times when
human activity was at a minimum. Such moves of very young fawns posed
a hazard to them due to the extensive mosquito ditching in some areas
on Big Pine Key, and due to hazards from auﬁomobiles; humans, and dogs.

Hovement of young fawns by the doe always occurred Jjust after the
fawn nursed. As fawns aged, the doe moved them more throughout her
range, gradually familiarizing the fawn with a greafer part of her
range. When fawns began moving on their own they restricted movement
to these familiar areas,; thus adult does and their f;wns had overlapping
ranges (Silvy 1974).

Since the doe returned to the site where she and the fawn had last
been together; and, since a fawn increasingly moved over more of its
familiay range as it aged, encounters between them became less freguent.
At first does spent more time searching for fawns at nursing time;

however, as encounters took longer the searching behavior waned. Three-
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‘month-0ld fawns occasionzally did not encounter their does for 2 or
3 days et & time.

Fron the time that fawns began to nose and nibble on solid food at
2 t6 3 weeks up to the time that they were weaned at around 4 months,
the amount of s0lid food ecaten increased gradually. Three- or four-
sonth-0ld fawns often moved with their does im the evening after
mursing for 5 to 15 seconds, feeding on vegetation. During this time,
fawns periodically approached their does, sniffed the mugzle and
nibbled bits of vegetation that protruded from the doe’s mouth. Such
behavior may have served to help the fawn learn what plants were

palatable.
Doe~faun vonds

That the bond between a doe and young fawn was strong, was
evidenced during this study by behavior of does that lost i.'awns (see
. loss of fawns), apd by éebavior of does toward thelr surviving fauns.
One adult female, which gave birth to a fawn on Porpoise Key, & small
island lacking permanent fresh water, swam the 0.8-mile channel bétween
Porpoise and Big Pine Key prior to late June, when rainfall provided
drinking water on Porpoise Key. She made this trip every other day
duﬁng June and July except when rainfall provided fresh water, While
on Big Pine, she was observed feeding and apparently drank before
returning to Porpoise Key.
* Another doe, resident to east Big Pine Key, swam to Fo Hame Key
every day where she was seen suckling a fawn. While the»cause for

dropping their fawns in areas other than thelr normal ranges was not
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elear, their behavior of repeatedly swimming to the islands demonstrated
& styong attachment io.nuréing fawns. As fawns aged, these bonds
weakened considerably, even to the point that at 6 months of" age, some
fauns commonly followed does other than their own; some 6-month-o0ld

fawns were never seen with does.

Udder development

¥o udder development was observed in does captured 20 days before
parturition., Those examined 10 to 15 days before birth showed small
udder development, and those examined 5 to 6 days before giving birth
had udders that were approximately 75 percent of full size. Full-
sized udders were evident in does by the third day before parturition;
no does were found lactating before parturition.

Does aged 2% years or older when captured were fOumi lactating
during April through October. None were lactating during November
through Harch, although deer with large or moderate udders in November
and December evidenced prior suckling activities. Of 28 does handled
in April, 4 (il percent) were lactating, 13 {59 percent) of 22 does
were lactating in May, 6 (75 percent) of 8 were lactating in June, 3
{100 percent) were lactating in July, 6 (60 percent) of 10 wevre
lactating in August, 2 (67 percent) of 3 were lactating in September,
and 3 (100 percent) weré lactating in October. This corresponded to
parturition beginning in March, and the end of lactation of these late
breeding does that gave birth in July and August. One fawn killed in
Hovember had curdled milk in its stomach when examined.
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Some does, that were roadkilled, and some live-captured does
hed moderate-sized udders when examined in November and December, but
@ié not appear to be lactating, since no milk could be expreésed from
the teats. Does, which lost newborn fawns, did not have large udders
vhen exanined 3 weeks later, and had little or no bag after 5 to 6 weeks
when captured and examined.

Ioss of fauns

During 1959 through September 1971, of 16 marked adult does,
whose newborn fawns were captured, 9 lost their fawns. Six (66.7
percent) fasms drowned after falling into mosquito ditches, while two
{22.2 percent) were found dead of unknown causes at the age of.two days;
one (11.1 percent) may have been abandoned after marking. In all cases
the does remained in the areas up to 14 to 20 days after the fawn had
died. These does responded to any disturﬁances by becoming very alert
and uitering contact calls. If the source of disturbance remained
unidentified, she then moved to downwind of it. All does gave positive
responses to imitation of fawn calls during this pericd.

Does spent prolonged periods of time moving through areas where
fawns had been bedded prior to death, calling loudly with calls in-
creasing in intensity as time passed. This behavior became less intense
after = week and lessened steadily until it was absent. This corre-
sponded to a dimimition of the udder size and drying. Hiller (1971a)
zoted that three black-talled does, which lost fawns, showed fawn-
seeking behavior in the vicinii‘:y of the fawn®s last bed site, the‘
behavior probably being reinforced by continued milk production. This

behavior was discontinued as drying occurred.
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Although there was no evidence of any doe adopting another fawn
efter loss of its own, evidence suggested that a young fawn belonging
%o & radio-marked 2-year-old doe was following an older, presumably
unrelated, doe for up to 2 days before it fell into a diich and drowned.
McGinnes and Downing (1$69) noted that some.édoption of abandoned fawns
eccurred in Virginia white-tails.

During Septeniber 1969 through December 1972, 9% (67.1 percent) of
140 marked does were seen with fawns (Table 27). During 1969,
observations began in September; therefore, earlier months, when
fewer fawns were normally seen with does, were not included, and the
result was a higher percentage of does seen with fawns than during the
full years of 1970 and 1971. During 1972, the only observations made
were in April, May, June, and December, thus reducing the ratioc of
fawns seen per doe. '

During 1970 and 1971, of 10i does observed, only 70 {69.3 percent}
were observed with fawns. At least seven does that were seen with
young fawns during 1970-1972 were known to have lost their fawns, and
one doe lost one of a set of twins., Such losses of'fawns belonging to
other does may account for part or all of those sightings of 30.7
percent without fawns. The eight known losses occurred inm April aﬁd HMay
and involved vefy young fawns. Since this was a period of time when
fawns normally were not seen with does, it may be that more undetected
losses occurred, and thus 30 percent of the does nay nbt either produce
fawns or successfully raise them. It may also be that these does never
brought fawns into areas during the year where they could be observed;

however, this seems somewhat unlikely.



Table 27. Estimated productivity of adult Koy deer based on observations of marked

adult females with fawns during April of each year through March of the
next year.® :

Total Number Number of Number Ratio Number of Ratlo of
of Does Maternal Does of Fawns Fawng Per Fawns Known Suxviving Faung
Year Obgerved With Fawns Observed Maternal Doe Iost Per Doe Obsexved
1969-70 13 11(84,6)P 12 1,094 0 0.9211
1970-71, 42 32(76.2) 33 1.0311 2 0o7ksd
1971-72 59 38(6k.4) 39 1.03s1 5 0.5811
1972~ 26 13(50.0) 13 1.0041 1 04611
Total 140 o (67.1) 97 1.0324 8 047148
1970-71; 1971~
72 Totals 101 70(69.3) 72 1.0%:11 7 0.64

21969-70 included only the months of September 1969 through March 19703 1972- included only April
through December 1972. .
bNum‘bem in paventheses vepresent the percent of marked does which were seen with fawns.

5%
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Survivorship

The structure of a population is determined by the age-specific
birth rate, the sex ratio at birth, and the mortality for each specific
gex and age class. A total of 110 Key deer (55 males; 5% females),
which were marked for varyigg pericds of time, were either known to be
alive at the end of the study or died at a known age. Using the age
of these animals when captured, and the age at which they died; &
surviforship table was developed based on the percent of animals in
each age class that were known to have survived into the next age
class (Table 28). April 1 was considered the birth day for each
engral,

Both males and females showed a high mortality rate during the
first 6 months of life; most mortality occurred during the first few
days after birth, chiefly through diowning iﬁ ditches (Figure 43).
FPemales had a slightly lower survival than males up to 6 months; but,
thereafter, they showed an improved survival rate. Such differential
mortality was, no doubt, the result of subtle behavior differences,
such as amount of movement by fawns of different sex; and not-so-
subtle differences in activities of yearlings and adults of different
sexes (sce Patterns of Aetivity). Ko males were known to live beyond
8 years of age, and no females were known to live beyond 9 years. Fifty
percent of the males survived to 1% years, while females showed a 50
percent survival to around 2% years.

One weakness in this model was the inaccurate aging of deer over

2 years of age. The use of tooth wear and replacement criteria
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Fable 28, Survival of Key deer from one age class to the
noxt based on 110 marked animals of known fate.
Age Class % Dying in This % Survival to Next
Years) Sex " Age Class Age Class
0-% Male 17 35.3% 64.7%
F@%le _§ o 62-
Total 25 0% 0!
1 galngl 3§ 9.4% 90.3%
emale . .
Total & o %%
b S Hale 31 32.3% 67.7%
Female 22 13.6% 86.4%
Total 53 2. 5% 75
2 Hale 23 3%.8% 65.2%
Female 24 8.3% .
Total 47 21.3% 78.
3 Male iz 25.0% 75.0%
Female 28 0. 89,
Total 40 15.0% 5.0
& Hale 7 4209% 57 '1%
Female 20 0 95.0%
Total 27 1% .8% 85.2%
5 Hale 4 25.0% 75.0%
Fenale iz 5.9% s
Total 21 9.5% 90.
3 Halel 2 o.g% 100.0%
Female i3 % % .
Total 15 7% 73.3%
7 Male 3 100 .0% 0.0%
Female 2z 28.6% 74 .l&é
Total 10 50 .0% 50.
8 H&le_ 0 eg- @
FPemale 3 . .
Total 3 Eé_% 33.3%
9 Hale 0 - -
Penale 0 - e
0

Total




Flgure £3. Suzvivorship cuxve for the Key deer pomlation, based on the
' percent of marked deer in each age class that survived %o
the next age class. Determinations were based on deer

marked during January 1968 through June 1973.
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{Severinghans 1%9) was not believed especially accurate for Key deers
however, those captured as fawns and yearlings were accurately aged.
There was also the possibility that swrvivel of marked animals was
different from that of ummarked animals. Any adult deer, known or
suspected to have been a capture moriality, or known to have died due
%0 marking devices, waseliminated. Too, it was possible that some very
young fawns died due to being moved or ahaxfxﬁoned by the doe because of
disturbance caused by the observers; however, this was-not believed to
be greatly different than for unmarked deer in the same areas, or in

other areas where the human population was high.

Hortality

Hortality of Key deer was mnitored to note the causes and to '
determine the effects of behavior on the number of deer lost. During
Jamary 1968 through June 1973, 304 mortalities were recorded for Key
deer on 10 different islands. Sixty-five {21.4 percent) involved marked
or captured animals. The main known cause {76.0 percent) of mortality
was collision with automobiles {Table 29). Most of these occurred on
Big Pine Key. Thirty-four (11;.? percent) of the roadkills involved
sarked aninals.

Such highway mortalities occurred every month of the year, with
@ost occurring in November, April, and May (Figure i4). Peaks tended
to correspond to times of breeding, when deer increased their activity,
and fawning, when animls were moving more due to pressures from adult
does. Roadkills also varied with the time of day, although deer were
killed at all hours. Peak mortality occurred around A0600 to 1200 hours



Table 29. Recorded Key deer moxtality, Januvery 1968 through June $973.

Capture &
: Highway Drowning Marking Combat
Sex and Age Mortality Mortality Mortality Mortality Miscellaneous Unknown Total
Adult Male 69 1 ? ? 1 6 91(29.99)2
Adult Female 48 1 2 0 0 8 59(19.4%)
Yearling Male uy 0 3 0 2 1 53(17.4%)
Yearling Female 15 0 3 0 1 2 21 (6,9%)
Fawn Male 30 6 3 0 3 3 45(14.8%)
Fawn Female 21 b 0 0 1 2 28 (9.2%)
Fawn (Unknown) 0 2 0 0 0 1 3 (1%
Unknown ] 0 0 0 0 3 - & (0.3%)
Total ;3: -1: ;5 ; E ;(: 304(100%)

SNumbers in parentheses represent percent of the total number killed.

26%
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Figure 4%, Honthly distribution of 238 Key deer’

roadkills during January 1968 through
June 1971.
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{Figure ‘&5), Although this did not correspond o a normal feeding
peak or to the peak activity im open areas, it did represent a.ﬁ‘ over-
lap between & tine of #‘soderate deer activiity and aoderat;e ‘bo' heavy
automobile traffic. The least mumber of deer were killed around 0300-
0500 hours, when deer activities were slack, and human activity was at
& Jow, and sgaln in mid-aftermoon, when deer generally remained in cover,
guay from human activities. A slight incredse in mortalitles occurred
in early evening, corresponding to the evening feeding periocds in open
ereas.

There was an obvious differential sex mortality with males being
roadkilled more frequently than females (zatio of 1.74 maleé to 1
female) (Table 11). This resulted from a greater number of young
males in the population and z difference in behavior between males and
females, As discussed earlier, males tended to be more independent of
family groups and moved about more in open areas after 2 to 3 months
of age. These activities occurred especially in April, Hay, September,
and October (the fawning and breeding seasons), when younger deer,
especially males, were moving more due to harassment by older animals.
Adult males were much less cautlous during the breeding season, and
they frequented areas where they were more likely to be injured or
killed. Sparrowe and Springer (1970) noted that rutting activities
made northern deer more vulnerable to rifle hunters, and White et al.
€1973) found young males to be more independent, active, and inquisitive
and thus were more vulnerable to predation and accidents.

Accounting for 4.6 percent of the mortalities were deer that

drowned, chiefly newborn fawns. Many fawns were born in areas
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Figure 45. Times when 202 Key deer were roadkilled.
Mortality of 36 other deer occurred at
unknown hours.
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completely surrounded by mosquito ditches (Figure 1)}, These drainage
ditches were designed to connect water holes, which served as potential
mosguito breeding sites, to the salt water channels, allowing fish to
get into these holes and allowing for some flushing action with the
tides. Hany of these ditches were of sufficient depth that a deer,
which fell into them, could not escape. While & 2~ to 3-week-o0ld fawn
could jump across these ditches, a very young fawn attempting to cross,
often fell in (Figure 46). Of 33 marked newborn fawns, 6 (18.2 percent)
drowned in ditches. In addition, remains of five unmarked fawns were
found in these ditches, and four fawns were rescued from ditches that
were isolated and nearly dry, or that had 1little water during low tide.
Three of these fawns‘fell in on two‘different occasions, one drowneé the
second time.
Although traps set on four ditches during 1973 failed to collect
any fawun carcasses, evidence suggested that dead fawns may often be
. £lushed out of the ditches into the channel with outgoing tides, and
thus never be found. Other fawms in blocked ditches, or on side ditches
no doubt quickly deteriorate in the warm stagnant water; and, were also
devoured by fish, crabs, and alligators. Two fawns, that had fallen
into ditches, had portions of their flesh eaten away by crabs in less
than 12 and 18 hours, and partial remains of three other fawns were
found in stagnant side ditches.
Although deer generally did not move yéung fawns great distances,
in certain areas of extensive ditching, any movement jeopardized fawns.
Ko doubt, some does moved their fawns after being disturbed, and the

48.2 percent mortality recorded may have been a slight exaggeration;



- Pigure 1&6. Young fawn which had drowned in a mosquito
ditch. Fawns less than 1 week of age oftén
drowned after falling into these ditches.
Carcasses either were carried into the
channels with outgoing tides; or remained
in stagnant side ditches to quickly deterio-
zate and be eaten by fish, crabs, and

probably, alligators.
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however, it was not believed to be greatly different from actual
mortelity of unmarked deer im the same areas, or in other areas of high
human activity. Fawn mortality, due to drowning in mosguito ditches,
appeared to be rather frequent in ditched areas of Big Pine Key.

Remains of seven (2.3 percent) adult méles with holes in the
gkull between antlers and with injury to the neck and thoracic cavity
suggested that combat with other males was probably imvolved in their
deaths. That severe injury could result from combal was e%idenced by
rales with broken antlers and wounds of various degrees of se&erity
during the breeding season. Two adult males examined had fragments of
the frontal bones broken loose and held in place only by comnective
tissue. 4 . -

Various unknown causes acbounted for 8.6 percent of the losses
{Table 29). These included remains of four adult does, one adult buck,
one fawn, and a deer of unknown sex and age, which were found in or
near dried water holes on Howe, Big Johnson, Little Pine, and Big
HMunson Keys. Six of these deer were found just after the drought in
1970 and 1971; gll may have succumbed to the harsh conditions on these
outlying islands during the drought.

An additional 2.6 percent of the mortalities were attributed to
miscellaneous factors, including two yearling males and one yearling
female that were injured while attempting to escape frﬁm fenced areas,
and three fawns, that were possibly abandoned or lost, two of which
were moving alone through the woods when found. A 6-month-old fawn was
found dead in a drxy solution hole. Capture mortalities, discussed above

accounted for 5.9 percent of the deaths.
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Insect pests may aleo have posed a hazard to deer, especially
fevms. Im 1971 and inm April, 1972 and 1973, the relatively dry
eonditions resulted in only mild infestations of mosquitoes; however,
in 1959;19?‘0 after heavy rains, insect pests Hére such that deer
regularly moved to along the roadways and open areas to bed in a
‘&eeze and escape mosguitoes that remained inm thicker cover. It was
Bot uncommon to see deer of all ages moving to Open areas, the head
and legs covered with mosquitoes and even blood spots around the eyes
and on the face (f‘igure 16). In such years it was not inconceivable
that mosquitoes could have caused enough loss of blood in small fawns
4o result in illness and death. Bvidence from mortalities to subsian-
tiate this, however,' would be difficul£ to determine, even if such

gnimals could be found.
Sex-age Ratios

Sex and age ratios within the Key deer population, determined from
mortalities, live-captures, and field observations during October 1969
through 15 June 1972, varied depending upon the method used to deiémine
them, as well as the time of year when data were collected. Based on
18,212 recorded field observations of deer during March 1968 through
December 1971, and during April through 15 June 1972, 13.1 percent were
adult males; 42.9 percent adult females, 10.1 percenf yearling males,
12.5 percent yearling females, and 21.3 percent fains (Table 30). The
composition of the herd varied from one year to the mext, and varied
from month to month (Table 31}. Honthly variations primariiy rgflecte&‘
the seasonal changes in behavior of the different sex and age classes

{see Patterns of Activity).



Table 30,

Sex and age ratios of deer observed during
March 1968 through 15 June 1972.

Adult Adult Yearling Yearling Ratio Yemnmxmm Ratdo

Dated Buck Doe Buck Doe  Fawn BuckiDoasFawn  Buck Doe DoesYearling
March 1968 9 20 5 6 1 0.301110,03 0.8314 110,37
Apz 68-Nar 69 292 563 48 152 421 0.5111:0.75 0.3211 110,36
Apz 69-Mar 70 331 1,067 249 ol 858  0.313110.80 0.6211 110,61
Apr 70-Mar 74 1,029 3,462 82k 1,032 1,808 0.30:1:0.52 0,804 130,54
Apr 71-Dee 71° 668 2,3% 606 606 753 0.28:110.31 1.0011 110,51
Apr 72-Jun 72° 65 3t 106 77 43 0.191110.13. 13811 110,54

Total 2,3% 7,819 1,838 2,277 3,884  0.31:1:0.50 575[.'{ 1:0.53

®Data are grouped inte years beginning on 1 April to enable evaluation of the impact of the fawn and
yearling age classes each year.

[+

ere were no observations during January-March 1972.
Observations were discontinued on 15 June 1972,



Table 3i.

Obsexvations of Key deer recorded each month,
March 1968 through 15 June 1972.%

Adult  Adult Yearling Yearling Ratio Yearliiz‘:%:awling Ratio
Month Buck Doe Buck Dee Fawn  BuckiDoe:Fawn Buck Doe Doe:Yearling

April 175 843 225 227 7  0.2111:0.01 0.9911 1305
May 212 86l 262 209 89  0.2411:0.10 1,251 110, 5%
June 292 938 25 313 220 0.31:110.23 0.8111 110,60
July 281 788 239 262 257 0.31110.33 0.8511 11066
August 226 622 200 216 285  0.36:110.45 0.93:1 110.67
Septenbar 158 429 117 124 228 0.37:110.53 .94 s‘l 110.56
October 281 648 123 156 406 04351 §o 63 0.7911 110,43
November 172 529 108 129 421 0.33:1:0.80 0.8411 13045
December 235 721 120 226 575 0.324110.80 0.5311 14048
Januaxy 136~ 452 81 139 b28 0,30:1:0.95 0.53:1 13049
February 106 395 58 121 . 460 0.27:1:1.16 0.48:1 110,45
March 120 550 51 135 508  0.20:1:0.86 0.38:4 110.32
Total 2,3% 7,819 1,838 2,277  3,88%  0.3111:0.50 0.8111 110,53

%observations were not made during Januery-March 1972 or after 15 June 1972,

702
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The proportion of adult males observed increased to a peak im
Gctober, then decreased to lows in March and April. This increase was
associated with activities just before and during the rut, and the lows
oecurred at times of antler loss and reproductive qﬁiescencea It
appeared that there was roughly one-third the mumber of adult bucks as
edult does in this population.

The ratio of fawns to other age classes observed showed an
increase during the year, especially when older fawns increased their
rovenents into open areas. Observations of fawns in open areas alone
or with does, generally did not occur until June or July; however, this
varied with weather and number of insect pests. A drop in'the ratio of
fawns to does in March reflected the disassociation of fawns and adults
Pprecedinz and during parturition of new fawns. Harassment from older
deer may have tended to keep older fawns out of open feeding areas and
thus out of sight of the observers. . '

& decrease in the ratio of yearlings to adults in September and
October reflected behavior changes during breeding seasons, especially
of yearling bucks, which often left ranges, which they previously had
occupied (Silvy 1974). Both bucks and does decreased use of open areas
somevwhat. A secondary drop occurred in March, when does drove yearlings
from their ranges as they gave birth to fawns. The ratio of yearlings
gradually decreased throughout the year, as they left their home areas,
at which times they were often not seen again; many were killed on '
‘roadways.

The zatio of deer observed, therefore, does not reflect the actual

herd composition, since different behavior of deer in each séx-age
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elass results in thelr being seen at different rates. Over many years
trends or changes im herd composition should become evident in deer .
ebserved. The observed ratio of adult males to females and fawns to
females decreased during the later years of the study (Table 30}.
Care in interpreting these data is necessaxry, however; for example,
data excluding some months camnot be compared to data incorporating
those months, due to differences in behavior. Since the 1972 data
does not include a complete year, sex ratio values are not comparable
%0 the other years.

There was an apparent increase in the percent composition of the
adult age class with a decrease in the fawn category during the 5-year
study (Table 30). Such a condition may result in a population having
& low rate of anmual increment or showing signs of stability. )

The sex ratio of deer captured was biased in the older age classes,
28 most deer in open areas, where captures occurred, were marked early
in the study, and thus were not selected for in later years (Table 32).
¥ith the exception of occasional captures of new adults, most new
captures involved fawns and yearlings.' Thus the age structure aﬁd sex
ratios taken from capture tables are not accurately depicted, with the
possible exception of the sex ratio of young faéns.

During the year, fawns were captured af a rate of 2.41 males per
female, while fawns aged 1 day or less were capiuved at a rate of two
males per female. Fawns were captured during April and May at a rate
of 1.75 males per female, and during the remainder of the year at a
rate of 2.72 males per fémalee Severinghaus and Tanck (1964) recorded
that in New York, the sex ratios of fawns aged 5 to 7 months was 106.2 -

males per 100 females.



Table 32.

Sex and age ratlios of deer captured

during January 1968 through June 1973.

Ratlo Ratlo
Adult Adult Yearling Yearling Fawn Fawn Ratio Yg. Yg. Fauwn Fawn Ratio
Year®  Buck Doe Buck Doe Buck Doe BucksDoexFawn' Buck:Doe Buck_aDoe Doe tYeariing
-19%8 0 1 0 0 1 0  0.00:1:1.00 - - -
1968-69 10 9 1 4 13 3 1.11:1:1.78 0.25:14  4.33s1 110.5
1969-70 3 14 L 3 11 b 0.21:1:1.07 1.6731 2.75:1 110.50
1970-71 12 20 - 5 7 18 6  0.60:1111.20  0.71u1 30011 110.60
1971-72 5 i2 3 5 i5 8 0.423411.92 0.60:1 1.8834 110,67
1972-73 i 1 L i 10 5 1.0024:15.0 4,001 2.00:1 115.00
1973-74 1 3 i 2 2 3 0.333131.67 0.50:4 0.6711 111,67
Total ;; ZZ -1; ;; :l—(; -2.:; 0.52:8131.62 0.82:1 2.4131 110.66

. ®Data ave grouped into yearly periods begimning on 1 April to enable evaluation of the impact of the

fawn and yearling age classes each year.
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Despite the small sample sigze, there appeared to be a trend of
increased male fawns in the Key deer herd, either due to higher
mortality of néwborn doe fauns, or due to behavioral differences,
resulting in bucks being seen and captured more frequently. Since
Rales and females had élightly different amounts of activity at
@ifferent ages {see Patterns of Activity), this probably accounted for
the differential trapping, thus exaggerating actual differences that
existed in fawn sex ratios.

Behavior of deer greatly influenced sex and age data available
from roadkills (Table 1i). Im addition to more male fawns, which may
really exist, the ratio of adult males and yearling males to females
was a reflection §f greater male activity and movement in areas of
heavy traffic, especially during breeding seasons. As bucks éere
selected out at a greater rate, this resulted in a large proportion

of females in the older age classes remaining in the herd.

Population Dynamics

The Key deer, which apparently evolved without predators, appears
%o possess an inherent mechanism, which slows the réte of pofulation
increment. This mechanism, a low reproductive output, is probably
responsible for the gradual recovery of the Key deer population from
2 low in the 1940-1950°s. Currently another mecﬁanism slowing the
population increment 1is the relatively high mortality suffered on the

highways and in mosquito ditches,
On outlying islands away from Big Pine Key, the rate of increment

is probably reduced pericdically by an absence of fresh water, resulting
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in either high moritality or dispersal to other islands having fresh
water. In the pest, such loss of fresh water may have resulted from
drought or from storss that contaminated lowlying water sources with
ealt. That such & potential mortality factor exists was suggested by
the occurrence of mortalities on outer islands following a drought,
and by the disappearance of & fawn on Porpoise Key, where there was
no fresh water, except just after rainfall. The mother of this fawn
moved back to Big Pine Key, but the fawn was never seen with her; it
possibly died on Porpoise Key or drowned while attempting to swim the
0.8-mile, swift-current channel.

.~ The intrinsic mechanism that slows population ixlxcrement appears
%o be more physiological than behavioral; however, a behavioral-
endocrine mechanisr that reduced productivity, such as that described
by Christian et al. {1960), cannot be ruled cut. Behavior of prime-
aged bucks reduces the number of males participating in peak breeding
ectivities, and potentially reduces reproductive output; however, the
female®s recycling tends to counter iits effects, and ultimately a
large number of males may participate in breeding does which recycle.
¥hile this activity extends the breeding season over several weeks, it
also may influence the sex ratio of fetuses produced, assuming that
the number of males participating in breeding affects the sex ratioc of
offspring, as was suggested by Verme (1969). The greater number of does
vecycling may result in more individual males breeding, and, conse-
guently, a higher proportion of male offspring produced. This would
affect the potentizl productivity of the deer herd (see Fetal sex ratio)
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Uhile the actual mechanism of population control is unclear,
éelayed age at Tirst breeding until 1% years, a low reproductive output

of 1,05 fawns per female, and the production of fetuses at 2 rate of
$.45 males per female results in low annual increment. Coupled with

& mortality factor, which, at present, nearly matches the ‘appa.rent
yearly recrultment (Klimstra 1974), the result appears to be a nearly

stable population.

Reflections on Evolution of Key Deer

As indicated in previous sections, the Key deer appears to be
somewhat different behaviorally from northern white-tails. MHost
étrikixg were diffefences in social organization, with Key deer forming
looger family units. This may reflect evolution without a predatory
influence, and consequently, evolution which did not select against
solitary independent young anima2ls. In most northern populations, such
. gnimals would likely be selected against, since such independent animals
are more susceptible to predation (White 1973).

The Key deer demonstrates variability in many aspects of its
behavior and soclal organization; for example, some animals are highly
social while others are extremely solitary. Such variability, which
iimite the generazlizations that can be made, may in itself be an
important reflection of the Key deer®s history. It appears that the
population has passed through several periods of low numbers (Dickson
1955, U. S. Fish and Wildlife Service Narrative Reports 1939-1957), a
situation, which, in a population haviné no isoiation between members,
would tend to limit varlability. The variability in socio-blology
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and other features of the Key deer (Klimstra 1974, Silvy 1974) suggests
that some isolsting mechanisms may have resulted in seml-isclated
breeding groups of deer. ’

Groups of islands, forming separate island complexes, separated
by swift-flowing currents, may have had 1little interchange of deer
between thesm: this may have resulted in semi-isolation. Interchange
between islands may have occurred only in those years of relatively
large deer populations. The variability evident in deer on Big Pine
Key may be due to occasional immigration from ocuter island complexes
over the years. '

A%t times of very low population numbers, the role of behavior may
have been to bring bi-eed.ing animals together. Such behavior as the
thrashing of vegetation with antlérs. hock urination by both males and
females, and sovement into the same areas by animals of both sexes
could have served this function. At high population densities, the
effects of some of this behavior were less evident. The role of adult
male breeding activity, in which non-prime-aged males were excluded,
resulted in prolonging breeding activitles over an extended period of
time and may have influenced fawn sex ratio (see Population Dynanmics,
Fetal sex ratiosj. It also resulted in a longer fawning season than
to the north, where adverse fall and winter weather would tend to select
against fawms born late in the year.

That the reﬁroductive performance of Key deer may be the result
of evolution of an intrinsic mechanism, which tends to retard over-
population of the environment (see Population Dynamics), shoulc.i be

investigated. Such a mechanism, resulting in a low reproductive output,
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if it persists, may result in an inability of the Key deer to compensate

for the relatively high level of man-velated mortality. Unless the
deer can adapt to accommodate for this unnatural loss, it could be

unable to maintain itself.

.. Eanegement Implications

& management progranm for the Key deer should provide for monitoring
the status of the deer hexrd, whether by using trend data based on
casual observations of deer, regular censuses, physical condition of
enimals, or some other index to the population status. Inm monitoring
the population it is necessaxy to consider behavioral characteristics of
the deer since these‘ influence the results of monitoring techniques.
Deer activity varies with tize of day, season, and sex and age; thus
data from field obsexrvations should be interpreted with this in mind.
‘Data on deer observed is useful for noting trends or cha.ngeé in
the sex-age compcsi‘;icxz, rather 'thanA depicting actual herd structure.
Differential behavior of deer results in seasonal changes in sex-age
ratios of deer observed. The most accurate observations ¢of the sex-age
structure probably occur in July and August, after fawns have begun to
assoclate with the family groups. Does are less aggressive toward
their yearlings and non-related deer at such times, and bucks in
velvet have not become aggressive toward one another. They all use
open areas for feeding. At other times deer of various sex-age classes
remain out of open areas, do not associate with other deer, or in the
case of adult males, show increased movements during the breeding season

which result in a disproportionate representation of them in the sex-

age categories.



216

@se of roadkill data to determine the hexd structure is impractical
due to difi;erentiai susceptibility to mortality of the various sex-age
classes, males being more highly represented than females. Such is
ebvicusly a result of differential behavior.

Beternining proéuctivity of a given female from field observation
iz often misleading, due to the loose social organization of the Key
deer. While r@rthern deer form tightly bound family groups (Hawkins
and Klimstra 1970}, the Key deer is less strongly sociable; therefore,
fawns often are seen feeding in the vicinity of non-related deer, and
often even try to nurse bucks or foreign does. This is usually un-~
sﬁccessfule Basing productivity on field observations of does with
fawns during the yeaf gives an overestimate of the number of fawns
successfully raised by a doe. HMost reliable information on productivity
of Eey deer is available from éxamination of reproductive tracts of
Pre-partun females.

Based on patterns of deer activily and use of open areas, the best
%ime for monitoring deer is in the late evening or early morning between
2200 and 0200 hours. This is a time when deer genez;ally are acti\lre.
are uging open areas, and are not as wary as at other times. Before
2200 hours, fewer deer use open areas and many bed after the early
evening feeding activities. Early morning hours, from 0400 hours until
after sunrise, is a2 perlod when deer are active in dpen areas; however,
their behavior is not conducive to censusing or observing them, because
their flight distance is much greater than during 2200-0200 hours.

The best bconditions for obseréing deer are on dark nights when
there is no full moon and when there is not heavy rain or wind. WNights
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when human activities are high, 23 on weekends, generally temd t0 be
less ideal for seeing deer, since they stay out of heuSiz:g subdivisions
pore than om guiet nights.

Hanagement practices for 1;,he Key deer should take into account
their reproductive 1life history. Fawns are bornm in mid-Harch through
the summer %ont!}s, with peak birth occurring in April and Hay; thus any
habitat manipulation, which could serve as a hazard to very young fawns,
should be avoided. Burning should occur either prior to or after
the fawning season; howsver, during April, May, and June, fire could

severely reduce the year®s fawn population.
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SUMARY

& study of the social behavior, life history, and reproductive
perforrmance of the Florida Key deer %as conducted during Seplember 1959
through August 1971, and during periods of 2 weeks in 1972 and 2}
wonths during 1973. Thisv study, which was a portion of a S5-year
ecologlical study of the Florida Key deer, was conducted on Big Pine
Eey and adjacent islands in Monroe County, Florida. MNost of the 233
deer, which were captured and marked, provided behavioral and 1life
history information..

Animals were marked for individual identification by using bells,
plastic collars, numbered ear tags, streamers, and tattoos. Radio-
transmitters, placed on 119 deer, were used in loca.'t;ing these animals.
Deer of specific sex-age classes were monitored at various times of
the year for as long as possible to gather behavioral and life history
information. Data, which were recorded for all deer observed, included
A notes on their behavior, their location, other animals with them, and
weather conditions. Reproductive data were gathered from roadkilled
and captured deer.‘ Penned deer were observed to note specific behavior
patterns.

Key deer formed small matriarchal groups, consisting of the adult
doe, her female yearling, and fawns. Family groups broke up when does
gave birth to new fawns and dﬁring breeding activities, but re-formed
at other times. Bonds between group members appeared weaker than those

betuween related deer on the mainland. Adult and yearling males were

generally solitary.
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£ éominance hierarchy, which was maintained through aggressive
interactions and posturing, shifted during the year, with adult males
being dominant during the breeding season, and adult females dominating
other deer at times when fawns were young. FPhysical characteristics
were important in determining the social status of animals. HMales with
polished antlers were dominant to males gi%ho{xt antlers and those with
velvet-covered antlers.

hetivity patierns appeared similar to those described for other
populations of white-talled deer; there were daily and seasonal
variations. Deer were generally less active in mid-day, and were more
active around sunrise and sunset., Feeding was more frequent from 1
hour before sunrise ’te just after sunrise, and from after noon ymtil
1600-1700 hours. They bedded less during mid-day in July through
September than in other months. During October through December, deer
moved more and fed less during the da}; this appeared assoclated with
treeding activities. From birth up to 7 months of age, fawns increased
their amounts of activity. ‘
| Aetivity in open areas, which varied throughout the year and
during the 2i~hour pericd, reflected the presence of humans in these
areas. After heavy rains in May and June, deer sp;ent more time in the
open where insect pests were less numercus. Catile egrets appeared to -
play important roles by feeding on insecis which were external parasites
on the deer.

Deer were more active and easier to see at times of light to
moderate cloud ecover, 1little or no windg, light or no raln, and when

the temperature was 70° P or less. Fewer deer were seen on bright
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Booniit nights when they were more wary, and im periods of heavy
rains or strong winds when they bedded more.

Desr groomed themselves using the tongue, feet, and in some
ingtances, antlers. Hutual grooming occurred between related deer
whenever they encountered one another. Hutual grooming began immediate-
Iy after the birth of & new fawn. Such grooming may enhance the
ebility of the doe and fawm to recognige one another thréugh scent.

Play activities, alarm reactions, curiosity, and aggression
eppeared sinilar to that described for other white-tailed and black-
talled deer. While behavior similar o that described as “sign-posting®
behavior and territorial behavior in other deer was observed, no
territorizl signifidance could be determined for these activities in
the Eeys. Deer appeared to rely mainly on scent for recognition of
individuals, location of other deer, and conveying alarm. They combined
guditory communication with visual communication in some instances to
convey alarm, aggression, cave-soliciting, care-giving, and distress
behavior. | '

Breeding activitles began in September, peaked in October, and
declined through December; occasional breédings occurred as late as
February. Adults bred earlier than yearlings, which bred earlier than
female fawns. MHales aged'B t0 5 years generally excluded younger and
older males during peak breeding activitiés, but other males played
increasingly important roles later in the breeding season. This did
not 1imit the number of femaies bred, however, since does recycled in
24 to 27 days if they did not conceive in earlier periocds of estrus.
This tended to extend the breeding season, and may have influenced the

gex ratio of fawns produced. No fawn males were observed to breed.
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The gestation period of Key deer was around 204 days, and peak
perturition occurred in April and early Hay. Some fawns were born as
late as Augﬁst and September. Examination of roadkllled deer revealed
mo fawn females to be pregnants 37.5 percent of the yearlings had bred,
producing 0.38 fetuses per doe, and é9 percent of all deer aged 2% years
or older had bred, producing 1.11 fetuses per doe. All pregnant
yearlings carried single fawms; 75 percent of the 23-year olds had
singles, while 25 percent carried twins. Of the 16 pregnant roadkilled
deer aged 2} years and older, 68.8 percent carried singles, while 31.2
percent had twins. The sex ratio of Key deer fetuses was 1.45 males
per female. While more males were born, the behavior of fawns
accentuated these differences, HMales were captured at a greater rate
than females, more were observed in the field; and more male fawns were
roadkilled, largely a result of males being slightly more active.
v Does gave birth to fawns within their normal ranges, generally
in axeas providing heav§ cover with open understory, which allowed
freedom of movement. The bond between a doe and her fawn was strong
during the first 2 to 3 months. After loss of fawns, does spent much
of their time wandering through areas where the fawns had been bedded,
eelling and investigating any slight noises. Féwn—seeking behavior
waned after one week. Although no does were seen to adopt fawns, one
doe was suspected to have been caring for a fawn before it fell into a
ditch and drowned. ' -

Hortality appeared o be influenced by deer behavior. Fawns, which
moved at early ages, often drowned in hosquito ditches, especially in

areas of extensive difching. That more males than females were killed
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on highways reflected greater activity and mobility of the males. The
differential mortality was reflected in suxvivorship of marked deer:

80 percent of the males survived to just over 1§ years, while 50 percent
of the females survived to over 2 years. Peaks in highway mortality
eccurred during the breeding season and the fawning season, when domi-
nant animals tended to harass other deer and cause them to disperse.

The independence of young Key deer and their locose éocial
organization possibly resulted from their evolution in the island
environnent, in which there were no predators to select against these
traits. Varlability in Key deer behavior probably resulted from semi-
isolation between breeding groups of deer, possibly a result of the
various island i:ompl.exess separated by channels having swift-flowing
eurrents.

The low reproductive output and high ratio of males born in the
population tends to slow the rate of population increment. ‘ Due to
- the low reproductive output and high mortality, the deer population
currently appears to be increasing very slowly if at all.

Due to the differential behavior of deer in the varlous sex-age
class.s, observations of deer should be used oniy to note population
trends, rather than determine actual herd composition from thenm.
Hanagement practices, which accommodate the breeding and fawning
seasons, were recommended, and some technigues of censusing and
monitoring the population in order to take advantage of the behavior

were recommended.
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