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Turing the past several years the Xey deer, docoileus virginianus

clavium (Barbour and Allen 1922}, has increased in numbers following a low
ropulation level in the late 1940's and early 1950's (U, S. Fish & Wild-
1ife Service Yerrative Reports 1939-1567; Dickson 1953). This response
cocurred after the deer were protected from intense hunting and distur-
tance to the population.

In December 1967, W, D. Klimstra initiated a study of the ecology of
the endangered Florla Key deer. The objectives of the study wers to deter-
mine: {1 movement and dispersal of the deer; (2) social behavior and
organization with emphasis on thelr effects on population dynamics; and,
{3) the reproductive and suxvivel potential of the subspecies. Secondary
objectives were to: (1) initiate nutritional studies; (2) determine trends
in population size; (3) evaluate techniques for capturing animals; and,
(4) acoumlate miscellanecus data on life history and scology.

Staff of the CHRL were in resldence on Big Plne Key during January
1968 through mid-September 1968 and from December 1968 through December
1971 and, subsequently, pericds for 2 weeks to 6 months during 1972 and
1973. Emphasis was on capiuring, marking, and monitoring pregnant does
ard newborn fawns, transplanting deer ard collecting vegetation samples.,
This dissertation rssults from data gathered from December 1968 through
Hecember 1971, when I was in residence on Big Pine Key; additicnal data
ware gatherad on six trips for perlods of 1 to 2 weeks during 1972 through
June 1973,

My primaXy objectives were to: (1) determine daily and seasonsl

movament and dispersal; (2) delermine nmenthly Tanges and correlate these



sith vegetation senation; {3) study ihe population density of the hexd:
and, (&) gvaluate the offecis of soclal and reproductive behavior on
movemsnis, ranges, dilsperszl and habvivat utillzation.

Prior o my study, the lack of data on the basic requirements of the
Key deer precluded =2ffective managerent, Orly one technical papsr
{Dickson 1955) had been published on the Florida Key deer. Dickson (1955)
described the soils, climatie, waisr cconditions amd the plant ecology of
the islands in the Xey deer range; and food habits on the basis of gerneral
observatlons, signs of browsing and limited peliet analysis. He reported
only limited data on life hiztory and population density because the herd
was mich smaller than during my study.

Data from my study are available to the Fish ard Wiidlife Service for
use in future management of Hey deer. Techniques utilized were evaluated

to provide insight to the validity of the results.



DESCRIPTION Oi STUDY AREA

The study area, localed in the lower Florida Xeys, Monroe County,
Florida, is within the boundaries of the Key Deer and Great White Heron
Mational Wildlife refuges, Hoffmelster and Multer (1968:1489) presented a
detailed account of the geology and posslble origin of the Florida Xeys,
reporiing that much of the Keys including Big Pine Key was low lying,
rising only 2 to 3 feet above high tide,

Big Pine Xey, the ma jor area of research, is approximately 130 miles
southwest of Miami, It is 2 miles wide at the widest point and 8.3 miles
long (Figure 1) and includes about 6,000 acres (Dickson 1955:20). It has
the highest elevation of the lower keys (10 Ft.), and consists of an
exposed oolitic limestone, laminated crusit, excepi along its southern
end where coral reef rock appears at the surface (Hoffmeister and Multer
1968:1500). Iittle soil covers the majority of the oolitic layer except
wherg humus has accumulated. Rumerous offshore dredging operations, to make
"new land", and the conversion of mangrove areas into residential areas,
are found along much of the privately owned coast. The construction of
boat canals in subdivisions along the periphery has allowed salt water to
intrade irto the interior of the island. From January 1960 through
December 1965, over 100 miles of ditching were completed by the Monroce
County Mosquito Control Distriet (Jack Watson, Refuge Mansger, personal
commurication}. These ditches are about 16 inches wide, 4 feet deep,
vertical-sided {(Figure 2), and permit tide water to flow in from the ses
{Alexander and Dickson 1973). These ¢itches inerease salt intrusion inte
the substratum and the rate of rain runoff and, thus, reduce pencitration
of fresh water 1luto the vemetative root zone (Alexander and Dickson

1973:91 ), In rumercus areas on Big Plne, these ditches are partly ov
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compietely blocked by roads and fire lanes. When flushed by rain, they
éreatly increase the amount and distribution of fresh water available to
deer,

. 8., Highway 1, across the south end of Big Pine Xey, and State
Road 040 running almost 3/4 the length of the island, plus fire lanes and
entry roads to sulbdivisions, provide access to much of the Xey (Figure 1),
making possible vehlcular access within 0,5 mile of all paxrts of the Key.

The flora of the Florida Keys had its origin to the south, in the
Carivhean, and was translocated by the sea and birds and, to a lesser
extent, by man (Stern and Brizicky 1957:44). The vegetation is derived
mostly from Cube (Simpson 1920:47). Stern and Brizicky {1957) concluded
that, in the Xeys, variation in the ability to withstand salt is of prime
importance 1n plant distribution. They stated that the hammocks and
pinelands are prolably composed of plants with litfle or no salt telerance.
These areas are usually inland and thereby less subject to the effect of
salt spray. Stern and Brizicky (1957) were alsc of the opinion that the
Pinelands on Big Pine Key would evolve into hammocks if fire were excluded.
Fire usually destroys most hardwood vegetation assoclated with the pines;
but the pines and palms appear to be only partially damaged by fires. The
degree of damage to pine and paims is dependent on the severity of the
fire and the accumilation of fuel since the last fire.

fine plant communities including pineland, hammock, southeast point
harmock, Tegrovih turned pineland, land previously cultivated, grass
»rairvie, transition zones, open scrub type mangrove-vrairie and beach dune
communities were recognized by Dickson (1955). Tan {1966) combined
Dickson's haditat tyves into six: mangrove thickel, open scrub, utlonwood

vark, spen-mired hardwood, hammock and pinewcods. T conblned Yaw's (1966)
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open scrub and butitonwood park and recognized an additional type; open-
developed areas, Common and sclentific names of plants used herein follow

Long and lakela {1971).
Mangrove Forest

Young mangrove forests usually contain only red mangrove (Rhizophora
mansle) (Figore 3) tut older swemp forests show a typical trizonate con-
figuration {Dickson 1955:1%4), This species begins its growth in shallow

water and generally yields to black mangrove {Avicennia germinans) at

about mean tide level, Mixed with the black mangrove are white mangrove

(laguncularia racemosa) and a few trees of tuttonwood {Conmocarpus erscta),

The black mangrove grades into .white mangrove and tuitonwood at high tide
level (Dickson 1955:14),

Scrudb Mangrove-Buttonwood

This habital includes the ttonwood prairie (Dickson 1955), the
salt water marshes {Stern and Brizicky 1957) and the open scrub and button-
wood park (Yaw 1966). Such areas are typically found between the dense
periph;xal mangrove forest and the hardwood areas above high tide level,
Although the Wuttonwood prairie (Figure 4) is rarely inundated, most
vegetation in this habitat is resistant to salt (Dickson 1955), HNear the
dense mangrove forest, the vegetation is dominated by small red, black and

white mangroves plus the saltwort (Batis maritime) 2nd glasswort (Salicornia

perennis). Further inland these plants are replaced by tuitonwcod,

dropseed {Sporobolus virginicus), key grass (Momanthochloe littoralis),

BR8 OXey: (Barrichia arboregcens and B f&utescens) and gea-purslanes

(Sesuvium portulacastrum and 8. raritinum)},







E,

Hammock

Hammock areas on Big Pine Key are characterized by dark soils rich in
tumus up to 20 inches deep (Sterm ard Brizicky 1957:41). Hammocks were
cultivated in the early 20th century and provided crops of limes and pine-
apples (Simpson 1920). On Big Pine Key extensive hammock areas with a
lwmuriant growth of vegetation are fourd at the southeast point, the north
end, Doctor's Arm and Watson Hammock (Pigure 5). These forests, dominated
by troadisaved evergreen trees, are limited to relatively smali areas and
contain a great variety of tropical species (Stern and Brizicky 1957:45).

Gumbo limbo (Bursera simaruba), Jamaican dogwood (Piscidia piscipula),

poisonwood (Metopium ioxiferum}, pigeon plum (Coccoloba diversifolia),

devil's claw (Pisonia aculeata), cupania (Cupania glabra), snowberry

(Chiococea alba), and beef-iree (Pisonia discolor) are prominent species.

Hardwood

This habitat consisting of immature hammocks is confined to areas free
Trom salt water imundation (Figure 6). Humus accumlations (1 to 10 inches)
are not zs deep as in mature hammocks; btut, many of the same plants are found
in both areas. The most distinguishing feature is the absence of mature

gumbo limbo trees and the abundance of tallowwcod (Ximenia americana),

Joewsod (Jacguinnia keyensis), milk buckthorn {Bumelia celastrina),

poisonwond (Metopium toxiferum), wild dilly (Manilkara bahamensis),

Spanish stopper (Bugenia myrioides), sea grape (Coccoloba uvifera), darling

plum {Reynosia septentrionalis) and blackbead {Pithecellobium keyense).

Pinelznrd

Pinelard includes both pines (Figure 7) and regrowth vegetation in
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turned pineland. Dickson (1955:20) stated that open pineland comprised

38 percent of Big Pine Key; during my study, pineland formed 32.4 pexcent.
Iimited humus accwmlates in this arsa and the laminated ocolitic limestone
is exposed throughout except in areas free from fixre Tor long periocds.
Pirelands are found on central, higher elevatlons of Big Pine Xey.
Numerous "solution holes" or "lime sinks” of varying siszes caused by
irregularly &issolved limestone occur in pinelands (Stern and Brizicky
1957:41 ). Organic matter collects and decays at the bottoms of these
holes. Because these depressions are somewhat protected from fire, a
layer of soll forms in them supporting an entirely different fiora from
the surrounding area. Characteristic vegetation is saw palmsttc (Serenca

repens), sawgrass {Mariscus jamaicensis), and buttonwood. An occasional

solution hole may be 10-15 feet dsep with a layer of fresh water lying
over salt water. Surface water levels fluctuate with the tlide, twut in
some heles all the water is fresh,

Dominant vegetation within the pineland (Dickson 1955) includes

slash pine {Pinus elliottii), silver palm {(Coccothrimax argentata), indian

grass (Sorghastrum secundum), white indigo berry (Bandia aculeata),

Christmas berry (Crossopetalum lieifolium), pineland croten {Croton

linsaris}, yellow root (Morinda royoc), love vine (Cassytha #iliformis)

and locust berry (Byrsonima cuneata).

Open-Developed Areas

This habitat includes all man-made clearings, land fills and plantings
(Figure 8). FRepresentative vegetation includes purslane (Poxrtulaca

oleracea), finger grass (Chloris petraea), crowfoot grass {Dactyloctenium

aegyptium), yard grass (Eleusine indica), Drazilian pepper iree (Schinus
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terebintnifolius), nightshade {Solanum blodgetti and S. americanum),

wrmarigeld (Bidens pllosa), sandspur {Cenchrus echinatus), mallow {Sida

seuta), pepper grass (lepidium virgimicum), blue porterweed (Stachytarpheta

iamaicensis), beardgrass {Andropogon glomeratus), yellow top (Flaveria.

[ it L e )

linearis), coral dropseed (Sporobolus domingensis}, morning glory (Ipomoea

acuminata), creeping charley {Lippia nodiflora), aster (Aster temuifolius},

sy fleatane (Pluchea odorata), and pigweed (Amaranthus sp.). The intro-

duced Australian pine {Casuarina equisetifclia) has invaded some marl

fills and marl along mosquito ditches.
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MATERTIALS AND METHODS

Live~trapping and Tagging

Deer were live-irapped ic attach eaxr tags, ear streamers, collars and
radio transmitters. A portable drive net was the most used trapping
device (Silvy et al., 1975). However, the capture gun and crossbow Were
) used early in the study for remote injection of drugs. WNicotine
sallcylate, noted for its quick action and the characteristic excitement
produced, and ¥ 99, with its low nortality rate, were hoth used.

Nylon-net, metal-framed trall traps and a netal-framed net drop
trail trap were also employed. All were set by a monofilament trip line
that triggered dual door drop mechanlisms of the trall traps or the metal
frame of the net drop trail trap, respectively. In addition, "suspension®
net trail izaps were used in areas where other itechniques proved
impractical., These consisted of 40 x 40-foot square nets placed in a
ma dor deer trall under a large tree., Pulleys and vopes atitached to a
| 150 1b. weight were used to set the net trap. A trigger mechanism
consisting of a munber 3 steel trap sprung by a monofilament trip line
released a sensitive trigger mechanism that suspended the welght. The
net rose as the weight fell. These traps were checked morning and evening
to reduce long exposure of animals.

Hand capiure of deer proved effective. Young-of-the-year were
susceptible when alone along xoadways at night and were easily confused
with lights and the vehicie noise, Fawns less than 2 weeks old were
readily captured when located; most fawns were found by tracking radio-
tagged doss,

With the exception of young fawns, captured deer were taken to the
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Refuge headquarters for marking and attachment of transmitters. Bach
deer was placed in one of three classes: fawns, yearlings and adults
{Severinghaus {949)., April 1 was arbitrarily designated as the birth date,
as fawning occurred mainly in April and May (Hardin 1974), All captured
deer, with the exception of *wc animals used in a study of salit tolerance
and seven deer transplanted to other islands, were released at the site
of capture immediately afier proceésing.

Deer were marked by several methods. Initially, 50 deer were marked
with a 10 x 1-inch nylon colored sar streamer held in place by a i.5-inch
squars white plastic catile ear tag. Ear tags were self-locking and
numbered consecutively with contrasting dlack mumbers, Tags weve affixed
through a hole in the ear made with a hele punch., Iater in the study, a
small {1 x t.25-inch}, red, self-locking, natural-colored aluminum, con-
secutively mumbered tags {1.125-inch) were used to mark deer. MNumbers.
ware painted black to conirast with the ajuminum tags.

Beginning in 1969, 207 deer were tatiooed on the inside of one ear
with diles containing 0.4%-inch mumbers or letters. Three digits were used
to mark deer individually, except that very small fawns were marked with
a single letier; when later recaptured, these were rumber-tattooed.

A collar made of Bol%aron {thermal plastic) was first used in
December 1968, Collars were made to fit the neck contours of deer in each
age and sex class, With does, the open ends of the "U"-zhaped collar were
riveted (brass rivets). Where growth and expansion of the neck had to be
accommodated in the cases of fawns and tucks in rut, elastic siraps were
nlacad on the ingide of the collar and attached by rivets at the bottom
of the "U". These straps passed through brass rod guides embedded in the

open ends of the plasiic collar, permitting expansion arnd contraction.
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Because these collars sagged in time, a "C"-shaped collar was designed with
ends overlapping at the side of the neck with elastic bands to resist
expansion to the point of completely opening the "C" (Figure 9). This
ailowed for the weight of the collar and/or radio to be supported by the
Boltaron and not by the elastic.

Collars were made of two thiclnesses (0,090 inch and 0,125 inch) of
Boltaron and of two colors {black and white}., Various colors of scotch-
l1ite reflective tape in the form of mumbers, letters ¢x other symbols were
attached to collars for ready identification of deer during both day and
night. Hadios were mounted on, and antennas embedded in, the Bolfaron
collar,

Fawns were marked with a 1 x 1.25~inch Boltaron strip riveted to cne
end of an 8-inch piece of nylon elastic. The loose end of the nylon elas-
tie was riveted to the Boltaron after being placed around the animai‘s
neck, Fadlos with small whip antennas mounted to the Boltaron sirip com-
prised the radic package.

Two styles of sheep bells were attached to deer by means of nylen
elastic straps. BEnds of the sirap were riveted together after being

placed around the neck.
Radio Telemetry

Twenty adult males, 38 aduli does 7 yéarling males, 6 yeariing
females, 31 male fawns and 17 female fawns were trapped for radio tracking.
The receiving system consisted of two 12-channel A.Y.M. recaivers and itwo
Hy Gain Model 23, 2-meter, hand-held and truck-mounted antennas designed
by 4.V,M, Electronlcs Corporaticn, Champaign, Tilinois. Transnltters were

built by W. H. Cochran, A.V.M. Electronics Corporation, and James Bultt.
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Transmitters were pulsatlng broadcasiers and operated at discrete
frequencies between 148.000 and 148,300 negacycles/second with a power
ocutput of 0.91 watts, A crysial oscillator clircuit transistor and a
12-inch wire antenna constituted each transmitter. Transmitters were
powered by either four or six, 1.4-voli mercury batteries, The recelvers
were 12-channel transistorized, crystal controlled, double conversion
super-heterodyne mechanisms, powered by eight size AA penlight Tatteries.
The recelvers weighed approximately 3 pounds and were contained in an
aluminum case, 9 x & x 5 inches. Recelvers were equipped with both a
small speaker and a phone jack for audible detection of transmitters. A
sigmal strength meter permitied visual detection of transmitier signals,

Transmitters for adult animals wers designed to operate 300-600 days
and provide a minimum range of 1 nile. Three stage transmitters used
later were designed for greater field life and distance. Adult radio
packages weighed up to 454 grams, depending on the use of two-siage or
three-stage radios; the latier required more batteries. The use of 1i-inch,
stainless steel whip antennas was discontinued in favor of copper wire
enbedded in the Bolilaron collar., A test was made of one radic powered by
solay éells.

Hewbcorn fawns were radic-marked with single-stage "quail” radios
(17 grams) mounted on a 1 x 1.5-inch pilece of Boltaron with a 0.30-inch
diameter, 8-inch long sieel cable, whip antemna (Figure 10}, These units,
attached by elastic Mands arcund the neck, had a theoretical 1life of 30
days with cne battery and provided a signal r2nge of approximately 0.12
mile, With increase in size, fawns were equipped with larger tattery
packs Tor longer transmitter 1ife, After about 9 months of age, fawms

Were equipped as adulis,
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All lost and non-cperating radics were replaced when animals cculd
be recaﬁtured. In additlion, radicos on adult Tucks were replaced prior to
and following the rut, when bucks werz most readily captured.

Moblle receiving stations were directional yagl antennas mounted
through the roof of a pickup itruck cab (Figure 11), with a lead-in catle.
fadlo-tagged deer were located by circling and obtalning bearings from
different locations; each animal location was ploited on a2 map in relation
to landmarks. Spccess and accuracy derended on the layout of access rvads,
A hand-held antenna (the same antenna as used in the mobile station) wes
used %o locate deer to check physical condition and behavior, and to

determine precise hadbitat utilization.
Movements

Badiced deer were monitored for 24-hour periods at random intervals
{Random Numbers Table) to evaluate movement and habitat utilization. Each
24-hour period was divided into six equal 4~hour segments: one L-hour
segment was randomly selected and during that time deer were located,
These radio-determined locations, plotted on maps, provided a record of
location.for each animal.

Average distances in feet between successive daily locations wexre
used o caloulate a movement index for each deer., This index was a
relative measure of an individual’s movements compared to others of the
same or different age and sex classes., Movements overlapping successive
months were recorded as belonging to the earlier month.

The size of range by month, and mejor and minor axes of the range,
were calculated for animals for which there were 15 or more locations per

menith, Range size was calculated nsing Mohr's (1947) technique. All
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inland water areas were included in fange estimates. The major axis was
determined by measuring the straight line that connected the two most
distant locations for each animal and the minor axis was the widest point
in the range perpendioular to the major axis.

A total range (Mohr 1947) for each deer was calculated using data
collected throughout the study. The percent monthly use of the total
range by each animal provided a measure of range increase or decrease.

Observations and road mortalities for 223 marked animals were used to
determine movements of animals on and off Big Pine and No Name keys,
Surveys on outlying keys and tracking of transpilanted deer provided

further information on movements.
Hablitat lUse

Habitat portions within monthly renges were determined from anh overlay
of monthly range outlines on a vegetative cover map (Figure 1). The mean
percent hablitat composition of monthly ranges served as an index to habitat
utilization for each sex and age class.

Effects of sunrise and sunset on utilization of habitat were measursd
514 sepérating the day into three periods hased on official sunrise and sun-
set at Key West, Florida. The pericd between sunrise and sunset was taken
as 100 units, with sunset to midnight given positive values greater than
100; then, negaiive values beginning with -1 were assigned from sunrise to
the previous midnight. In this way, data collected at differenf times of
the year, as day length varied, were comparable.

To determine the effect of weather on use of habitat, cloud cover,
wind speed and directlion, and moonlight were recordsd. Cloud cover was

subjectively classed as light, medium or heavy. Wind speed was divided
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into light (0-5 mph), medium (5-15 mph}, strong {15-30 mph), and extra
strong {over 30 mph) categories; wind directiion was referred to eight
cocmpass peints., HMoonlight was recorded as no moon, quarter moon, half
moon, three-quarter mocn and full moon., If cloud cover obscured the moon,
data were recorded as no moon. Maximum and minimum daily temperatures, as
weil as rainfall data, were obtained from the Big Pine Xey Area Weather
Station, .

Deer were located in varlous plant cover types as described by Yaw
(1966) and Johnson {1967) and as updated in my study to reflect land
development through December 1968 (Figure 1). Further habitat changes
were ldentified DY comparing these dats to data compiled during June

1973 (Table 1).
Population Density

A weekly 10-mile road census was conducted at 2230 hours over a
prédetermined route within the refuge on Blg Pine Key from June 1968
through June 1972 (Figure 12), This census was completed in 1-1.5 hours
depending on rumber of deer observed and attempts to capture. Two persons,
spotlighting from opposite sldes of a vehicle, observed and recorded deer
by age and sex; those that could not be clasgified were recorded as
unidentified, Sightings of marked deer were recorded and in most cases
they were individually identified.

From January through December 1971, a biweekly 44-mile road census
covering all major roads on Big Pine key (Figure 12) was run twice a day,
beginning 1 hour before sunrise and again at sunsei. These censuses were
designad to estimate the density of the deer population on 3ig Pine Kay.

Ten peliet transects (Neff 1968) 0.1 mile by 23 feet were sstablished



Table 1. -Summary of habitat iypes of 2ig Plne Key, HNonroe Co., Florida,
: . prior to January 1969 and of land cleared from Jamary 1959
-through June {973,

Available Habitat Iand Cieared
Habitat Type Prior to Jamiary 1569 Jamuary 1959-June 1973
(in acres) (in acres}
Developed 1, 506{&9)% 418(24)
Subdivisions 1,060(48; 366(22)
Roads 14O 45 45(23)
Fire lanes 21(75) none
Canals 87(6k4 ) 3(49)
Mosquito ditches 182(40) none
Hammock 223(62) none
Buttonwood 1,386(58) 36(3z)
Mangrove 579(48) 95(5)
Hardwood 638(21 ) 57(43)
Pinewood 1,384{60) 1768(22)
Totals 5,776{50) 418{24)

*Percent of this area on Big Pine Key found within the houndary of the Key
Deer National Wildilfe Refuge.
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on refuge land in February 1969 to determine deer use of major vegetatiion
types, Pellats were removed prior to the establishment of the transects
and, while the ‘ransects were being examined, at 3-~month intervals.

Islands other than Big Pine Xey were visited to estimate number of
deer, tc evaluate deer activiiy and to determine habitat uiilization. MNo
Name Key was visited almost daily.

The popalation size was estimated by applying the Schumacher-Eschmeyer
method to deer found dead., The number of deaths per year was used as an

a2id in estimating population trends.
Data Analysis

All locations of deer were coded on IBM cards. Data recorded for
each radio-marked individual included identification mumber, sex, age,
date, time, vegetation type, minimum and maximum daily temperatures,
cloud cover, meonlight, wind direction and speed, rainfall, reproductive
and social behavior (Haxdin 197%). The analyses were performed on an IBM
370 computer. Analysis of variance, Scheffe miitiple comparisons, and
Chi-square tests, pius minor computations, were made on an Qlivetii
Programma 101 desk~top computer.

Statistical tests followed methods in Glass and Stanley (1970); all
analyses weres conducted at a 0,05 level of significance. Differences
among rangss, rmajor and minor axss, and movements were determined by
analysis of variance (ANOVA) and Scheffe multiple comparison tests unless
otherwise stated. Chi-square tesis were used io determine whether or not
a differcnce exlsted between habitat utilization and avallability, effects
cf time of day on habitat use, weather effects on habital use and @he

difference betwezn habitat composition of ranges and available habitat.
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When referring to data by seasonal quarters, the first quarter (winter)
includes Jamuary through March, the second (spring) April through June, the
third (summer) July through September, and the fourth (fall) October
through December, In most tables, data are presented beginning with the
second gquarter so that a contimious record is presented for each animal

through the year, until it enters the succeeding age class,
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EVATUATION OF LIVE-TRAPPING METHODS

Deer were captured 364 times; 131 were recaptures (Table 2). The
productivity and efficiency of trapping techniques depended on mortality,
availability of canals, density of habitat, availability of large trees,
time required to capture and proeess each animal, and cost,

Of the seven techniques employed, the vportable net in conjunction

ith hand capture was most productive {Silvy et al. 1975). However, use
of the poriable net was pessible only when deer were cornered between
canals. This technique resulted in on}y three known deaths ocut of 227
captures.,

The use of nlcotine provided the possibiiity of capturing deer in
most habitats; but, & of 23 deer captured died. Variability in the con-
centration of nicotine supplied by the manufacturer may have causged some
mortality. In areas where no other method is feasible, nicotine drugs
might be justified even with a 26 percent loss of animals, especially in
areas lacking canals.

Of the 15 animals drugged with M99, none was capiured. Because of
the dense vegetation and the long time from injection until the animal
collapsed, all animals escaped.

Although eight deer were taken in trail traps, the time (2 hours per
trap per day) required to check itraps was excesslive; thls technique killed
one arnimal, PFive animals escaped Trom traps sither by brealking through
the mesh or through mechanical failure of the door-drop mechanism., The
"suspension"-net trap was useful for capturing deer in arsas where other
technigues were impractical; however, the distrimition of large irees
delermined its usefulness. A radio-tagged doc was observed 1o discontime

use of a well-used tmall after being trapped in such a device. This ws



Table 2, Summary of capture data by method and sex and age class for Key deer, Key Deexr National Wildlife

Refuge, Monroe Co., Florida, January 1968 - June 1973.

Anipsals Captured Batlo

Capture Method Total AM* AF YM YF FMN FF Buck:Doe :Fawn IMYEF FM:FF AFYF
Portable net 227 Ls 88 27 20 34 13 0,67:1:0.44 1:0.74  1:0.38  1:0.23
By nand from canal 21 7 9 0 1 1 3 0,70;1:0.44 0:1 0.,33:1 1:0,1%
By hand 88 i0 6 0 3 49 20 1.41:1:7.67 0.00:3 1:0.41 1:0,50
Capture gun
(nicotine) 14 3 6 1 3 1 0 0,40:1:0.11 0.33:1 1:0  1:0.50
Crossbow
{nicotine) 3 1 1 0 1 0 0 0,50:1:0 01 -—--—- 1:1
Box trail trap 3 1 G 0 0 2 0 0,50:0:4  --=--- 2:0 ——-ee-
Suspension
trail trap 3 0 2 1 0 0 0 0,5041:0 110 e 2:0
By hand from
betwszen islands 2 ¢ i 0 0 i ] 0:141 1:0 1:0 1:0
By hand from
vegeiatlion
exclosure i 0 Q 1 0 0 G 1:0;0 110 cmmmee e
By hand after hit
by autonobile _2 0 _6 0 4 1 0 0:1:1 031 1:0 0:1

Totals 364 67 113 30 29 8% 36 0.65:1:0.88  1:0.97 1:0.40 1:0.26

*3ex and age classes:
Fii = fawn males, FF = fawn females.

AM = adult males, AF = adult females, YM = yearling males, YF = yearling females,

42
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aﬁ advantage as unwanted recapture was avoided., However, the trail {traps
were not selective for individual deer and thelr operation was demanding
both in time and regularity in scheduling., Difficulty was experienced
with protection of these traps; one net suspension trap was mistaken as
poaching and destroyed by concerned citizens; a second trap was stolen.

Hand-capture of animals was effective for deecr under & months old
(Table 2). Considerable time was necessary o locatie susceptible animals,
and the method was most effective at night when fawns could be confused
by lighis and the vehicle motor.

Techniques used were sufficient for life histoxy, mobility, and
dispersal studies., Difficulties arose recapturing individual deer to
attach a collar or radio, and in capturing individuals in areas where the

rortable nel could not be used,

Capture Moxrtalities

Of captured animals, six {3 yearling females, i adult female, 1
yearling male and 1 male fawn) died from nicotine salicylate; one adult
male died when iis neck was broken after entangling antlers in the irap
netting; and three animals (1 adult male, 1 yearling male and 1 male fawn)
died after running into the trapping vehicle {Table 2). One yearling male,
found in a vegetaticn exclosure, was xilled because its Jaw was hroken and
one adult doe recaptured by hand was kiiled because it was blind. Three
animals (1 adult male, % adulti female and 1 male fawn) died from inluries
caused by the portable net. The death of two other adult meles may have

rezsulted from capture and handling techniques.

Times and Arecas where Deer were Captured

Attempts were made to capiure deer al every cpportunity. Seventy-eight
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- percent of captured animals were trapped beiween 2200 and 0659 hours
(Table 3). OFf Bi deer trapped between 0700 and 3159 hours, 359 (73 percent)
vereg fawns, Initially, deer weres sought at all hours, day and night;
later, trapping effort was concentrated in those hours in which more
efficient resulis were achieved., Future trapping effort should bz con-
centrated during these hours.

Of 233 deer captured for the first time, 208 were taken within refuge
confirolled lands or In subdivisions surrounded by these lands. Seven of
the 25 animals not caught on refuge lands were taken on No Name Koy,

Port Pine Height Subdivision supplied most captures {100) followed by
fden Pines (43) and Koehns (39) subdivisions (Figurs 2). Of 131 animals
recaptured, only 3 were captured south of the refuge boundary. Righty-
eight animals were recapiured in Fort Pine Helghts, 26 and 8 being
recaptured in Eden Pines and Koehns subdivisions, respectively. Future
trapping effort should be concentrated in Port Pine Height, Bden Pines

and Xoehns subdivisions.
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Table 3. Summary of hours when Xey deer were captured, Key Deer National
' Wildlife Refuge, Monrce Co., Florida, January 1968 - June 1973.

Hours

When Captured Total AM* AF ™ heD FM FF
0100 - 0159 26 b 13 2 2 3 2
0200 - 0259 17 ? 5 0 2 1 2
0300 - 0359 i1 2 4 0 2 1 2
0400 ~ 0459 26 6 12 2 i 3 2
0500 - 0559 55 3 20 4 6 12 i
0600 - 0659 22 ? 3 & 1 5 y
0700 - 0759 2 0 0 t 1 0
0800 - 0859 3 0 0 0 0 1 2
090G - 0959 12 i 2 0 0 4 5
1000 - 1059 7 0 D 0 0 5 2
1100 - 1159 6 0 1 0 0 5 0
1200 - 1259 5 0 1 0 0 3 1
1300 ~ 1359 0 0 0 o 0 0 0
1400 ~ 1459 3 0 0 0 0 3 0
1500 ~ 1559 2 0 0 0 0 1 1
1600 - 1659 4 0 1 2 0 1 0
1700 -~ 1759 9 0 1 ¢ 0 6 2
1800 - 1859 8 0 0 0 1 5 2
1900 - 1959 i 0 0 0 0 1 0
2000 - 2059 11 2 2 0 0 5 2
2100 -~ 2159 7 3 0 0 1 2 1
2200 - 2259 19 1 8 1 4 5 0
2300 -~ 2359 65 12 24 8 6 10 5
2400 ~ 2459 41 10 16 5 2 7 1

Totals 364 66 113 30 29 20 36

*Sex and age classes: AM = adeli males, AR = aduit females, YM = yeariing
mnzles, YF = yearling females, FM = fawn males, FF = fawn females.



EVAIUATIOgioF TAGGING METHODS

All 233 deer captured alive were collar-marked except for 1 animal
that received only an ear tag and sireaner, and 1 animal that received
only an ear tattoc. Of the 233 deer marked, 50 were recaptured once, 8
twice, 10 three times, 4 four times, 2 five times and 1 adult buck six
times. These recaptures allowed an evaluation of tagging methods,

Ninety percent of 78 ear tags.and streamers were lost, largely due
to tissue damage and deterioration of the ear caused by the itags., No
sireamer endured for 2 years. Although one of 50 white plasiic ear tags
stayed on abcut 3 years, 95 percent were lost. The aluminum metal ear tag,
used on 184 deer later in the study, was still on one animal after 3.5
yeers: but, 25 percent were lost within 1 year. One small red metal tag
affixed before thls study, was stiil on an adult doe almost 5 years later.
A1l 27 recoveries from deer that were rumber-tattooed for over 3 years
showed such identification held up weil.

Due to the salt water, leather collars {10) quickly rotted, lasting
from 1 to 5 months, The maximum life of six plasilc-coated nylon ecllars
was 9 months, although one was known to be lost within 1 week after
tagging. "U"=-shaped Boltaron ccllars lasted longer on does than on teks.
On ucks with radios they (17) lasted from 2 1o 10 months; without an
atiached radio, between 4 and 11 months. The necessity of expansion col-
lars for males and fawns presented difficuities. The rubber in the nylon
eiastic of "U"-shaped collars stretched due to the constant weight of the
transmitter and/or collar. Once the elastic failed, the collar huhg below
the animal's neck and allowed a foot to become entangled and the collar
was usually lost., Qollars without radios gave betier service as they were

lighter. PRadioed "C"-shaped collars were observed 4o last from 6 months



_to 2 years; without a radio, they lasted 9 months to 2.5 years.

Few (2 percent) Boltaron collars were lost from adult does. Those
lost were light weight (0.090-inch) plastic while 211 heavy-weight (0.125-
inch) Boltaron collars were on for almost 4.5 years. Three of 13 doé
collars with radios were being carried, though not transmitting, after 3
years,

Two fawns carried collars for 2 years after attachment with no prob-
lemss. 1In both cases, the elastic had broken down and had streiched to
accommodate the increase in neck size. Five fawns carried bells for about
1 year. These bells were extremely useful in locating an animal; however,
complaints by residents about bells tinkling during the night reguired
removel .

Only 1 percent of the collars on breeding, adult msles lasied
through the rut; loss was due to fighting. Occasionally split rivets
straightened and separated, or the elastic frayed, allowing z collar o
become lovse~-fitting, and o cateh on branches., loose collars caused
abrasion on the animals® necks; one tisght collar caused an infection and
Plindness,

écotch—lite reflective tape was never lost from a collar. It was not
possible to find enocugh distinguishable mumbers, letters, and symbols of
white refiective tape to mark individually a large number of deer. The
3-inch-wide collar limited the space for numbers that were large snough 1o
be seen readily; but, collars large enough for iwo numbers caused neck
abrasions and inhibited neck movement. The use of different colored
reflective tape (white, red, blue, yellow and green) oun tlack and white
Boltaror collars solved some of the problem. Color combinations of

reflective tape and colored Boltaron were difficult to distinguish at night
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under artificial light, and therefore could not be used. White refleciive
tape on a black collar was the most readily distinguished combination.
Yellow on black, red on white, blue on white and green on white were

readily distinguishable in the order listed (Kimstra 1974).
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EVALUATION OF THE RADIO TELEMETRY SYSTEM

Of 1B7 radiocs placed on 119 deer, 98 were recovered, 38 were still
being carried by animals when field observations were terminated, and 51
were elther lost or were on animals not seen during the last 6 months of
field study. The maximam number of deer bearing functional iransmitiezs
at one time was 41 during May 1971.

Average field life of the radios was not delermined as attempts were
made to replace radiocs at every opportunity after 8-9 months fto insure
contimious data, Two radios falled immediately and cone radio operated
sontinucusly for 20 months; two radios placed on adulit animals, but subse-
quently lost due to collar design, contimued to transmit for neaxly 2 years,

Stainless sieel whip antennas were not suliable for use in the Keys
because of salt corrosion and breakage. Embedding antermas in the
Boltaron collar virtually sliminated that problem; however, this reduced
the range by 25 to 30 percent., Two-stage transmitters provided a working
range of 0.5 to 1 mile whereas three-stage radics could ke located up to
2 miles, ¥awn radics had a working range of 0.25 mile ard a life of 30
days, making it necessary to replace them at 20-day intervals.

The one radio powered by a solar cell siopped transmitting al night
after 2 weeks. Thereafter it worked only when the solar cells were in
direet sunlight, The heavy cover of most habitats prevented successful
use of available solar cell radios,

Key deer adjusted to carrying transmitters immediately as no abnormal
behavior, as described by Jeter and Marchinton (1964:147), was observed.
The difference may have been more the result of capiure techniques than

transmltter attachment.
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RATIONALE FOR MOVEMENT ANALYSIS

Comparing movement and range data for Key deer during this study with
those of other studies was difficult because of the differsnt deer and
environment studied, the different methods utilized, and the differences
in data analysis., The majority of movement studies of white-tailed deer
in North America have been obtained through direct observation of deer or
through tag returns; wut, they havé not made extensive use of indirect
observation through telemetry. For example, Downing et al. (1965), noting
that because much of the movement data collected was from hunter returns
of tagged animals, suggested that much of this movement was temporary in
nature, taking place only during hunt day. The limited radio-telemetry
data on Florida deer (Marchinton 1964, 1968; Harlow and Jones 1965; Jeter
and Marchinton 1964; Marchinton and Jeter 1966; and Bridges and Marchinton
1969) have all been short-term studies and therefore are not sufficient to
evaluate deer movement patterns,

Studies in other parts of the country may not be comparable to my
study because of the different habliat and subspecies of d=er involved.
The Key deer, located in a subtropical climate and habitat, is comparalble
to no other North American deer herd, The Key dser being an island sub-
species made it even more difficull io compare movements and ranges
with counterparis on the mainland,

The term "home range" was first used by Seton (1909:26) who pointed
out that "No wild animal roams at random over the country; each has a honme
region, even if it has not an actual home." DBurt (1940:25) defined home
range as, 'that area about its established home which is traversed by the
animal in Its normal activities of food gathering, mating and caring for

yeung." The home range 1s too generalized and, thersfore, monthly,
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séasonal and annual ranges have been substituted. Few studies have pro-
vided data on seasonal changes in range and movements. Therefore, most
studlies inmply that ranges and movements are static rather than dynamic,
changing with itime and season as well as differing with sex, age and
reproductive status. Marchinton et al. (1970:76) stated that movement
patterns and ranges could be delineated with about 2 months of radio-
tracking, and thus d4id not view movament patterms and ranges as being
dynanie,

Iastly, investigators szeldom estimated movement or range Wy the same
methods, During my study, ranges were estimated according to the minimm
homne range method (Mohr 1947) because it decreases the amount of subjec-
tivity.

Sanderson (1966:231), in a review of mammalian movement studies,
polinted ocut that biologists should lose some of their precccupation with
shape and size of range and distance of movement and should shift emphasis
from the movements per se to the reasons for the movements. He further
emphasizéd that, as shape and size of movement patierns are probably of
1littie or no consequence, investigators should be studylng the hinlogieal
needs bf the animal as related to time of ysar, varylng weather, time of
day and available habitat. During my study, movement and range data were
analyzed with respect to these variables., Therefore, comparisons between
my data and those of other investigators are in general terms only.

Changes in range size and movement indices for Key deer were corre-
iated with sex,'age and reproductive status. BRange data were not consid-
ered as good as movement data as a basis for interpreting life history.
However, when both kinds of data were available, greater acecuracy in the

interpretation of 1ife history data wes obtained, All eonzecutive daily
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locations were used to obtain movement indices and, noe matisr how faw for
a given deer, represented that animal. However, range estimates varied
with the mumber of locations for 2 giver animal in a given month. A
sample of 15 daily locatlons was considered sufficient 1o determine a
monthly range because 15 locations usuailly represented at least 75 percent
of the mean monthly range. Fifteen locations per month approximated ihe
median 75 percent range area for 20 aninmals tested. However, great
variatlon existed among Aindividual deer; some animals reached 100G per- .
cent of thelr monthly renge within the first 5 days of the month, whereas
others did not reach this level until the lasi ilocation of the month.

Another drawback in using range data was that a few "exploratory
novemnents" outsidé a “mormal” range might greatly distort the estimate of
monthly r&hge: but, such movements, when made over a period of days,
proatly 4did not greatly influence daily movement indices. If made in @
day, an "exploratory movemeni” averaged out with ail other cornsecutive
daily movements and ylelded a more accurate plcture of monthly movemente,
Theoretically, a deer could have a large movementi index and a small range
or a small movement index with a large range, therelty giving a false

impreséion of "true"” monthly movements if only ranges were considered.
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TESULTS AND DISCUSSION
Foverent by Month and Season

From 58 deer continuously radic-tracked at random hours, 421 monthly
ranges (Table 4} were sstimated, and 470 monthly movement indices were
obtained (Table 5). Ranges and movement indices were also obtained for
a male fawn for 5 months following capture and iransiocation ic Big Pine
ey,

The ma jor and minor range axes (Tables 6 & 7} provided a quantitative
measure of shape for each range, Both the sizes and dimensions of ranges
varied seasonzlly by sex and age classes. MNovements of deer were corre-
lated more with the width of the range (r = 0.729) than with the length
(r = 0.649) or area {r = 0.595) of the range. However, the width of the
area traversed by a deer gave a betier indication of deer movements, the

length gave a better indication of total area used.

Adult HMale Movement

Adult males confined their movements to the smallest area in January
and the largest area in September (Table 4). Area covered during April,
May, September, October and November was significantly larger than that
cuvered during other months, Areas used in winter were significantly
smaller than those for other seasons, The largesl area used by an indi-
vidual adult male was 1,079 acres during September 1970, while the second
largest vas 724 acres during April 1969. The smallest area traversed was
30 acres during July 1969; the second smallest was 88 acres during Jamuary
1969. |

The length of ths area covered by an adult buck during a month varied

from a low in January to a high in September (Table 6). The width of this



Table 4. Summary of msan monthly range (in acres) by sex and age class of Key deer, Key Deer Natiomal

Wildlife Refuge, Monroe Co., Florida, 1969-1972.

AM* AF M _IF _FM T All Deer
Period N ¥ 8D, N X S8.D., N X 8.D. N X S.D. N X S.DL. N X S.D. N X 3.D.
Apr (10)326 193 (12)121 25 (7)329 391 (4)258 168 (1) 42 ** (1) 80 ** (35)232 225
May (10)415 183  (15)30 63 (6)313 266 (L)173 146 (4) 37 11 (1) 68 **  (40)222 196
June (10)289 158 _{(15)12z 34 (6)232 160 _(4¥168 19 (3) 43 13 (1) 68 xx (391179 139
Spring (30)3%3 181 (ke)2s Wb (193293 282 (12)200 164  (B) 40 10 (3) 53 14 (114)210 188
July (10)212 147 (160124 49 (5)132 35 ()81 32 (B) 53 22 (1) 37 *x  (LO)133 95
Aug (11)245 191 (18)126 50 (3)204 83 (3) 90 12 (&) 92 7z (1) 48 =x  (LON57 123
Sept {7)596 269 (A7N83 63 (2)28 277 (4138 74 (6)239 301 (1) 52 **  (37)259 242
summer _{28)321 251 (510138 56 (10187 123 (11)104 52 (1ANMdh 209 (3) 46 B8 (1170181 171
Oct (5)3%3 192 (17)178 1h (2)62h 417 (H)152 100  (4)255 140 (1)490  *xx  (33)246 170
Nov (6 rt2 116 (150167 115 (2)380 70 (3)120 27 (4)226 208 (2)to4 9 (32)225 157
Dec (9)285 132 {15024 4 (3)358 99 _(3)2h3 165 _(7)150 44 (5) 90 23 _(h2)ish 116
Fall  (20)338 147 (4757 72 (740 221 (100170 111 {15)198 129  (8)id4 144  (107)215 148
Jan (7)211 125  (9) 96 35 (2)262 90 (1) 95 ¥ (5)125 Ak (4)127 S (28)186 89
Peb (7231 122 (B)i24 39 (2)265 169 (1)180 »*  (5)143 28 (4)108 21 (27)165 90
Mar (?)289 185  (8) 96 28 (2)255 53 _(2)100 5 _(5)129 39 _(4N09 sz _(28)16k 124
winter {(21)244 143 (25)105 35 (6)261 89  (WM19 M (15)132 36 (12)115 42 (83)158 102
Year  (99)315 192 (165)135 58 (42)288 230 (37)155 116  (52)140 137 (26)109 87 (421)193 160

¥Sex and age classes:
FM = fawn males, FP = fawn females

AM = adult males, AP = adult females, YM = yearling males, YF = yearling females,

**#Tnsufficient data for standard deviation calculaticn
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Summary of mean daily movement {in feet) by time of year and sex and age class of Key deer, Key

Table 5,
Deer National Wildlife Refuge, Monroe Co., Florida, 1969-1972,
Period AM* AF YM F M FR ALL LEER
N % s.D. N X S.D. ¥ X 8.p. N X s.D. N X s.n. N X 8.D. N X S.D.
Apr (10)2502 1335 (1231235 313 (8)1638 530 (¢;1309 Gl (8;40? 236 (5)616 255  (47)1373 9%
Nay (10)2008 566  (15)1222 360 {6)1765 777  (L)1725 1490 (7)42b 155  (2)465 303  (W4)1359 812
June  (10)1815 86k  (15)1147 357  (6)1468 289  (M)Gk7 178 (4)605 136 (1)772 ¥ (401279 619
Spring (110)2108 985 (165)1251 386 (20)1625 546 (12)1327 853 (19)455 198 (8)598 245  (131)1340 819
July (111454 538 (16)119% 235 (6)1389 397  (4)1275 244 £)870 315 {1)786 ** (441200 400
Aug (11}1?37 628 18)1195 393 Eg 1699 434  (4}1456 1028 6;866 306 &1;75? *% €45%1353 593
Sept {8)2020 739 18)1335 312 2968 1739 W55 2 9)l2kh 521 21443 929 4331469 758

Summer (3611706 646 (52)1243 320 {14)1838 989 (11)1390 366 (21)1029 439  (4)1107 662 (132)1386 611
Oct (9)2363 635  (16)1448 588 (2;3120 1220 (4)1401 71 (5)1787 567  (2)1273 787  (38)1750 714
Nov (6)247h 595  (16)1460 586  (3)2789 603  (4)1166 378 5531529 578 {3)1344 330 (37)1700 734
Dec {13)2290 1154 (1b)1243 208  (3)2280 1435 (41634 ik 7)LR15 413 (5)1339 201 (46)1677 845
Fall (28)2353 884  (46)1390 502  (8)2635 971 (L2)1400 366 (17)1558 503 (10)1327 334 {121)1707 767
Jan (7)1752 742 (9)1112 260  (2)2095 885 (1)1029 #  (5)1331 360 (4)1202 133  (28)1391 548
Feb §8 1624 899 éBgllél 195  {2)2295 697 51;1246 *¥ £§;1418 % §431153 180  {29)1k2z huy
Mar 7)1772 593 8)1016 269  (2)2258 663 211250 209  (6)1581 497 4)1073 298 29)1k25 56

Winter (22)1712 588  (25)1097 242  (6)2216 592 (4)119k 163  (17)1450 373 (12)1143 202 (86)1413 516

Year  (110)1681 839

(165)1251 386

(48)1914 830

(39)1354 591

(7431200 579 (34)2065 415 {470)1460 714

*Sex and age clagses: AM = adult males, AF = adult females, YM = yearling males, YF = yearling females,

Fid = fawn males, FF = fawn fenales

**Insufficient data for standard deviatlon calculation

i



Table 6. Summary of mean monthly major axls (in miles) by sex and age class of Key deer, Key Deer National
Wildlife Refuge, Monroe Co., Florida, 1969-1972.

AN AF ' M YF FH TP A1 DEER

N ¥ sD N X 8D ¥ X SD N ¥ 8D F¥ ¥ S ¥ XS ¥ X 5.0,

Apr 510\1.23 700 (12).63 .11 711,04 .70 %4 1,18 .73 %1 W37 *% 1}.43 ** E}5§.93 .59
May 101}.62 65 %153.?5 32 (631,13 .7 (8).95 .84 (4).33 .06  (1).39 *x 4091.00 166
June  (10)1.2% .57 {15),70 .27 (6)1.06 .63 (4)1.03 .81 (4)1.03 .81 (1).B1 ¥+  (39),50 .5k

Spring (30)1.36 .66  (42).70 .26 (19)1.08 .66 (12)1.05 .72 (8).37 .06 (3).41 .02 (114).94 .60

July (10)1.05 .49 516;.63 14 Esg.al 10 Eugl.lu 1.14 Eu;.ua .16 (1;.#0 ** Euog.?9 47
Aug (11)1.44 .69 (18).69 .18 3).8L .11 3).62 .04 4).46 .01 (1).36 *¥ 40).87 .53
Sept (7)1.79 .71 (17).85 .30 (2)1.70 1.27 {(&).75 .24 (6).62 .09  {(1),49 ** (3731.02 .61 -

Summer (28)1.39 .67  (51).72 .23 (10).99 .57 (11).85 .68 (14)}.53 .13 (3).42 .07 (117).89 .54

T4

Oet (5)1.12 .53 (17).89 .42 (2)1.68 .16 (4).76 .30 (8)1.19 .56 (1)2.39 ** (33)1.04 .52
Kov (531.55 .33 El5).?2 .27 52;1.53 31 (3;.?9 .16 (&%1.11 99 (2).67 .17 (32).98 'E%

Dec (9)1.27 .42 15). 74 .20 3)1.10 .27  (3)1.2% .69 {7}1.00 .77 (5}.56 .10 (h2) 94,

Fall (20)1.32 .43 (47).79 .32 (7)1.39 .35 (120).90 .44 {15)1.08 .73 (8).82 .64 (107).98 .50
Jan (73.98 .37 E9).6u 16 (2)1.27 .16 (1).61 #** 5).70 .18 (4).69 .16 (28).79 .29
Feb (7)1,01 .40 83.6u .13 Ezgl.zl b El J77 5).73 .13 (&).,65 ,11 %2?3.80 .29
Kar (7)1.29 .67  (8).56 ,08 2)1.23 .12 (2).59 .07 5).75 .19 (4).76 .33 28).86 .46

Winter (21)1.09 .49 {25).61 .13 (6).85 .58 (4).64 10 (15).72 .16 (12).70 .21 (83).79 .36

Year (99)1.30 .59 (163).72 .26 (42)1.08 .59 {37).%L .59 (52).72 .48 (26).67 k0 {(421).91 .52

*Sex and age classes: AM = adult males, AF = adult females, YM = yearling males, YF = yearling females,
FM = fawn males, FF = fawn fenales

*¥*¥Tnsufficient data for standard deviation caleulation



Table 7. Summary of mean monthly miner axis (in miles) by sex and age class of Key deer, Key Deer National

Wildlife Refuge, Monrce Co., Florida, 1969-1972,

AM AF YM YR FM FF ALL DEER

Period

N X s.o, ¥ X s.p. N X s.b. N X s.b, N X s.0. N X 5.0. § ¥ s.D.
Apr élo).él 2 512 45,09 (7).57 .16 (%).52 .14 El L19 % (1;.21 *% (35%.51 .15
Vay 10%.57 18 (15).75 .32 (6}.59 .23 E% .35 .07 4y.20 .05 {(1).32 #x (40).45 .18
June (10}.52 .18 (15).42 .13 (6) .47 .14 4). %) .16 .23 .0 (1).26 %« (39).43 .16
Spring (30).36 .16 (42).43 .11 (19).5% .18 (12).42 .1&  (8).21 .06 (3).26 .06 (114).46 .17
July (10) .46 .20 (16).40 .10 (5).37 .14 (&).50 .40 (4).20 .03 (1).26 #» (40).40 .19
Aug (11%.40 .19 €18).43 .17 (3%.54 2l (3%.&3 J14 sug.33 J1 §1g.35 *% 40) 42 .17
Sept (72,60 15 (37).46 .11 {2).58 ,20 (&) .44 .16 6}.37 .09 1),.33 *x 48 .1
Summer  {28).48 .20 (51).43 .13 (10).46 .19 (11).46 .25 (14).31 .05  (3).31 .05 (117).h43 .17
Oct (5).46 .23 (17).45 .16 (2).98 .40 (4).47 .22 (#).52 .17 (1).60 »x (33).51 .22
Nov (6).63 .11 (15).41 .13 (2).69 ,07 &g;.ul 1 Eg A1, 04 Ez;.ul .07 (32).49 .15
Dec .59 .11 (15).41 .13 (3).76 .14 51 .07 7}.39 .10 5).34 04 (42).47 .16
Fall (20).57 .16 {(47).44 .15 (7).80 .22 {(10).47 .14 (15).43 .12 (8).39 .10 (107).49 .18
Jan é?g.&Q A4 (9).41 L1 éz 51 .36 1).32 ** 5),40 .11 (4).41 .15 (28).43 .15
Feb 7.4 .21 (8).43 11 2) 50 .37 1).54% *x 5;.41 .08 (4).41 .14 (27}.46 .15
Mar (7),%6 .19 (8).38 .08 2).56 .10 2).39 .08 5).41 .04 (4).37 .10 (28).44 .14
Winter  (21).53 .17 (25).41 .11 (6).54 .2k (#).41 .11 (15).481 .08 (12).39 .10 (83).45 .14
Year (99).53 .18 (165) .43 .13 (42).57 .22 (37).4% 17 (52).36 .12 (26).36 .12  (421).46 .17

*Sex and age cjasses: AM = adult males, AF = adult females, YM = yearling males, YF =

M = fawn males, FF = fawn females

**Tnsufficient data for standard deviation calculation

yearling females,

h
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area was smallsst in August and greatest in September (Table 7). MNo
seasonal difference could be detected in either the length or width of
the area covered. The greatest length of a range was 3.05 miles during
August 1969; the second longest was 3.03 niles during April 1969, The
widest merge was 0,.9] mile during Pebruary 1970; the second widest was
0.85 mile in May 1970, The shortest range of an adult male was 0.22 mile
during July 1969 with the second shortest being 0.50 mile during February
1969, The narrowesi range was 0,13 mile during July 1969, the second
smallest, 0.17 mile during August 1969,

Adult males moved least in July and most in April (Table 5). No
siénificant differences were detected in elther monthly or seasonal move-
ment. Adult males moved leasi in summer and most in fall. Spring movement
was significantly larger then that durlng summer, Adult males moved more
in fall than in summer and winter. Movemeni during spring and fall was
significantly greater than during winter and summer. The longsst movement
index for an adult male was 5,891 feet daily during April 1969, while the
second laxgest was 3,940 feet daily during June 1969, The smallest move-
ment index was 629 feet daily during July 1969, with the second smallest
being 1,0?2 feet during June {569,

Adult males made longest movements and used the greatest area during
the zut {September through November) and made shortest movements and used
the least arsa during July when male dser had rapidly growlng antlers.
During other pericds, area used was nearly the same except during March to
May when there was a substantial lInecrease in area, After a November peak
in movement, adult rales moved less unill March, when they again increased
their moverent. These Incrsased movements corresponded with the repro-

ductive season, when adult does with newborn fawns were responding
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_differences were detected, A movement index of 2,162 feet daily in
November 1970 was the largest recorded. The second largest was 2,i61 feet
in November 1970, The smallest index was 697 feet dally in August 1369,
with the second smallest belng 698 feet in Jamaxry 1970,

Beginning in September, adult does increased movement and moved most
during November; however, area used was maximal during October when the
breeding season was at 1ts peak Much of this movement was probably a result
of harassment by males. During the rest of the year, movement and area
used remalilned constant except Just prlor to fawning, when adult does
showed reduced movement. Downing and McGinnes (1969:711) and Marchinton
and Jeter {1966:204) noted decline in movement of pregnant does prior to
rarturition. However, Michael (1965:47) indicated that most does showed

only slight or no seasonal variatlon in size of range used,

Yeagling Malé Movement

For yearling males there was a variation in area used from a low in
July to a high in October {Table 4). Apparently because of small sample
size, no significant differences were detected in monthly area used.
Areas.used in summer were smallest vhile those used in fall were largest,
Areas used in the fall were significantly larger than those for other
seasons. Ranges of 1,190 acres duriﬁg April 1969 and 918 acres during
Ootoher 1970 were the itwo largest recorded. The smallest range was 58
acres during June 1970; the second smallest was 72 acres daring July 1970,

Yearling males had short ranges in July and August and long ranges
in September {Table 6). Widiths of ranges were shortest in July and
longest in Cetober {Table 7). There was no significant difference

notueen seasonal range lengths. Seasonal vange widths differed signifi-

cantly, with fall width belng larger than other scasonal widths., The
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longest range for a yearling male was 3.33 miles during September 1970,
whereas the second longest was 2.52 miles during April 1969, The two
widest ranges were 1.26 miles during October {970 and 0.91 mile during
Avgust 1969, The itwo shortest ranges were 0.36 mile during June 1970 and
0.49 mile during May 1970. The two narrowest ranges were 0.17 mile during
July 1970 and 0,25 mile during Jamary 1970.

Yearling males moved least in July and most in October (Table 5):
however, no significant differences were detected. Yearling males moved
least in spring and most in fall, although no significant differences were
detected, The largest monthly index for a yearling male was 4,913 feet
d2ily during September 1969, while the second was 3,273 feet during
November 1970, The smallest movement index was 3 feet daily during
March 1970, with the second being 1,070 feet in May 1970,

Movements and area used by yearling males were similar to those of
zinlt males excepi that movemenis for yearling males were mich larger
sarlier in the rut (September and October). Yearling males used the
greatest area during October &t the height of the rut; this ﬁas a full
month after the peak for adult males, Areas used by yearling males tended
to bellarger than those for adult males from Oétober through February;
during cther months, ranges for adult males were larger. Yearling maiszs
moved most in October, 1 month earlier than aduit males. Although
yearling male movenments generally decreased from Octover through March,
novenenis by yearling males were mich greater than those for adult males
during the latter part of the breeding season. Aduit males became sexually
active heiore yearling mrles: howWever, vearling males tended o remain
sexually aggresslve longer in the season., This behavicor protably resulted

in zome yearling males sireing offspring of Temales that came into estrus
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late in the breeding season.

Yearling Female Movement

The range occupied by vearling females was smallest in July and
largest in April (Table 4); but, these differences were not significant.
The range during spring and fall was szignificantly larger than in summer;
anly the spring range was significantly larger than in winter. The largest
monthly range was 567 acres during June 1970; the second largest was 480
acres during April 1970. The smallest was 34 acres during October 1969
with the second smallest being 47 acres during July 1970.

Ranges were shortest in January and longest in December (Table 5).
In contrast, the width of the range was least in Jarmary and greatest in
February (Table 6). Thers was no significant seasonal difference betwsen
length and width of ranges. The longest range was 2.33 miles during July
1970 and the second longest was 2.24 miles during June 1970, The widest
range was 1.10 miles duvring June 1970 with the second widest being 0.70
mile in April 1970, The shortest range was 0.34 mile during Octobexr 1969
while the second shortest was 0.44 mile in May 1959, The two narrowsst
ranges were 0,18 mile during Cctober 1960 and 0.22 mile during Septembex
1970,

Yearling females moved lsast in June and most in May (Table 5).
Although no significant seascnal differences wers detected, yearling
females movad most in fall and least in winter. The largest movement
index for a yearling female was 3,330 feet dally during May 1970, while
the second largest index was 2, 07 feet during July 1970. The srallest
novement index for a yearling female was 713 feet daily during July 1969,
with the seccond smallest being 713 feel during Yay 1949,

Yearling females tended to show rather unsiable movement indices for
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the entire vear; tut, two peaks and three depressions were identified.

One peak occurred at the end of the Dreeding season in Decembexr when a few
animals were being harassed by bucks; the other occurred in May when they
were forced from “normal" ranges by their mothers upon the arrival of
fawns, One depression in movement occurred in June following the May peak
which suggested reduced movements after being chased from "normal" ranges
by their mothers, Limited data reflected a second depression in November
. and a third in Jamuary, separated by a peak in Decenber when yearling
females were mrsued by bucks.

Hanges of yearling females alsc showed three peaks. One was
recorded the latier part of the breeding season in December, a second at
the end of the breeding season in February, and a third in April during
the peak fawning season., The two peaks during Décember and February
seemed to indicate a late breeding season for some yearling females,
{earling females born early in the previous fawning season may hawve
gstrous patterns sinilar to ﬁhose of adult femalas; however, those bomxn
late may not be repreoductively active until late during thelr yearling
year, Observations of two yearling-bred females with small fawns late in
the f%wning season tend to support this theory. Roseberyy ani Klinstra
(1970:27) in Illinois, also noted that yearling females tended to breed
somewhat later than mest older does; however, Jackson and Hesselton (1971)

observed mean treeding dates for yearling females in New York to be 1 day

earlilier than those for older does.

Fayn Movement
The ranges of male fawns were srallest in May and largest in October
{(Tadle %), During the first 6 months of 1life (April-September), the area

used was significantly smeller than that durlng the following & months
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(OctobervMarch). Areas used by male fawns during October and November
were significantly larger than those for other months. The slze of aress
used by male fawns differed significantly by season; the largest area was
used in the fall and the smallest in the spring. The largest range recorded
for a male fawn was 850 acres during September 1970 with the second largest
being H24% acres during October 1959. The smallest range was 20 acres
durling May 1971 with the second smalliest being 27 acres during April 1972,

Areas used by female fawns were smallest in July and largest in
November {Table %), As for male fawns, area used during the firsi 6
months of 1ife was significantly smaller than that used during the second
6 months. In addition, the area used by female fawns during October
through December was slgnificantly larger than that during January through
March, Spring and summer arsas used by female fawns did act diffsr
significantly from each other; but, fall ranges were significantly larger
than winter ranges and fall and winter ranges were significantly larger
than those of spring and summer., The largest monthly range recorded for
a female fawn was 490 acres during October 1969; ihe second largest was
181 acres during May 1959, The smallest was 37 acres during July 1970
with fhe second smallest being 40 acres during April 1972.

A male fawn, captured as 1t swam between Water and Big Torch keys
and released on Big Pine Key, had a range of 1,316 acres in Febtruary.
This range was much larger than the 143 acres recorded for other male
fawns for that month. During March, the transplanted fawn had & Tange
that was similar to those of other male fawns (124 to 129 acres), How=
ever; in April, May and June the ranges were much smaller {90, 119 and 14
acres, respectively) than those of other yearling males {186 acres in

April, 313 acres in June and 232 acres in July).
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Ranges for male fawns wWere shortest in May and longest in October
(Tatle 6)}. Ranges were narrowest in April and widest in Cctober (Table 7).
The lengths and widths of areas used by male fawns in fall were signifi-
canbly larger than those Tor the combined spring and summer period. NMajox
axes of 2.58 miles during November {9569 and 2.52 miles during Decembsr
1959 were the longest recorded for male fawns. The longest minor axes
were 0,68 and 0,65 mile during October 1969. The two shortest minor axes
for a male fawn was 0.16 mile during May 1971.

For female fawns, ranges were longest in October and shortast in May
{Table 6)} Widths of ranges were shortest in June and July and longest in
October (Table 7}, No significant difference was detected for either
seasonal lengths or seasonal widths of ranges, The two longest ranges
for a female Tawn were 2,.3% miles during October 1969 and 1.25 miles

ring March 1969, The widest range was 0,60 mile during October 1969 and
the second widest was 0,55 mile during Jamuary 1970, The two shoritest
rages were 0.36 nile during August 1970 and 0.39 mile during May 1970,
The narrowest range was 0.21 mile during April 1972 with the second being
0,25 nile during January 1970,

M&le fawns moved most in October and least in Apxil (Table 3.
Movenent for the first 6 months {April-September) cf the fawn's life was
significantly less than during the second 6 months {October-March).
SBeagonal movement for male fawns was lowest in spring and highest in fall.
Male fawns moved significantly less in spring than during any other season,
In addition, movement during the summer was significantly less than that
of e¢ither the fall or winter, The largest movement indez for a male fawn
was 2,352 feet daily during Hovenmber £969, with the second largest being

2,225 feet daily during April 1972, the second smallezt waz 484 feet in
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Movement of Female fawns was lezst in May and highest in September
{Tabie 5). As with male fawms, movemsnt during the first 6 months of 1ife
was significantly less than during the second 6 months, Movement was
minimal in spring and maximal in fali; however, no significant differences
could be detected for seasonal movement. The largest movement index for
4 female fawn during a single month was 1,829 feet daily during Cctober
1969 with the second largest being 1,680 feet during December 1970. The
smallest individuzl movement index was 456 feet daily during April 1972
with the second smallest being 757 feet in July 1570.

The February movement index for the male fawn captured as it swam
between Water and Big Torch keys and then redio-tagged and released on
Big Pine Xey was 2,937 feetl daily. This was larger than the index of
1,418 feet daily for other male fawns during February. The movement
indices for this animsl during the months March through June were much
lower than for animals of a similar sex and age class. Movement indices
for this animal were 1,258 feet daily in March, 980 feet in April, 1,071
feet ia May and only 614 feet during June prior to radio failure.

Iﬁ general, as fawns of both sexes grew older, they used more land
area and their movement increased. During the first 2 weeks of 1life there
was 1ittle movement except when “moved" by the doe. For the first month
of 1ife, fTawns stayed close to where the doe had left them; size of area
used reflected only the doe's placement of the fawn from day to day, which
in turn was affected by the habitat of the doe's range. If the fawn and
doe were undisiurbed, the fawn was more likely to spend a greater period
of itime in 2 glven area before 1t was moved lo a new zite. At 1.5 to 2

ronths, fawns were apt o wander alone in the area where lefi by the doe.
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Strode {19%4:8) observed fawns in the Ocala Mational Forest, Florida
stayed hnidden; they moved little during the first several days of 1lifes. FKe
found that after the first couple of weeks, fawns occcasionally accompanied
their mothers on trips. Byford {19?0), working in southwesterrn Alatama,
noted that spotied fawns 1-2 months old had ranges comparable to adult
deer, As Hey deer fawns became older some wandersd into old familiar
areas without the dee. Fawns up to 2 months of age did not move a% night,
staying bedded, After &4 to 5 months of age, areas used by fawns tended to
duplicate closely those of the adult females. This was alsc noted by
Byford (1970) for a radio-tagged, 4-month-old fawn and adult doe. During
the rut, ¥ey deer fawns became "iost" from their mothexs, and at this
time thelr movement was greatest, reaching a peak in September for females
and in Octoberlfor males. Following the wmt, most female fawms reiurned
to their mothers and movement indices of thg two were agalin similar;
however, most male fawns 4id not reiurn io the mother. Those ithat did
return, usually broke assocclation with fhe doe prior to fawning of the
next year, Strode (1954:6) observed that yearlings usually stayed with
their mother until the next famms were dropped.

ﬁuring the rut,ranges of male fawns were somewhat iarger than those
of adult females. The largest ranges utilized Ty femals fawns occurred
during October, the height of the Iveeding seasen. Limited data for
ferale fawns may have ylelded guestionable resuiis, Because no female
tawns were observed 1o breed, litile significance can be placed on this

increase in range duoring Ootober.

Differential Movement
The sizes of winter ranges for zdult ard yearling sales were signifi

o

santly larger than those for other sex and ags classes, In contrast,
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adult Temale ranges dld not differ cignificantly from those of elthex
yearling or faun females, Male fawns had winter runges that differed from
all sex and age classes except female fawms., During the spring, adult and
yearling male ranges were found +to differ significantly {adult males having
smaller ranges) and both had ranges significantly larger than those of
other seX and age classes, Adult and yearling male summer ranges also
differed significantly (yearling male ranges being larger) and were signifi-
cantly larger than ranges for other sex and age classes. Differences in
fall ranges beiween adult and yearling males were non-signilicant, Wt

wera significantly larger than those of other sex and age classes.

Adult males had longer winter ranges than did adult femaleg znd fawns
of both sexes; however, no significant diffesrence was detected between
length of adult male winter ranges and those of yearling males and
tfemales. There was no significant difference in width of winter ranges
among the sex and age classes. During the spring, ranges for adult
males were lorger than those of adult females and male fawns., Adult male
spring rarnges were wider than those of adult Temales and male and female
fawns. Also, yearling msles had significantly wider manges in spring
than q1¢ femzle fawms. Adult males had longer summer ranges than thosse
of adult females and male and female [awng; however, there was no signifi-
cant differsnce in the width of the ranges. During the fall, =2dult
males hal significantly longer ranges than those of adult females: anad,
yeariing males had ranges significanily wider than those of 211 other sex
ard age classes.

fdult males moved significantly more than 2id any other ssx and age
ciaas in the shring.  Adult and yearling females moved wmore than did male

fawnas, vwhile yenrling males moved significantly more than did either male
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or female fawns.

Based on all location points for 18 adult male and 21 adult Female
deer during 1969 and {970, 39 ranges were determined. Harges of adult
nales (790 acres average) were significantly larger (Sfudent's t-test)
than the average rangs (429 acres) of females. Ranges could not be
determined for the other sex and age groups because of ithe age class
changes on 1 April each year. The larzest Z-year range of an adult male
was 1,366 acres while the second largest was 1,335 acres, The smallest
2-year range was 741 acres and the second smallest was 079 acrss. TFor
adult females, the largesi 2-year range was O54 acres while the second
wvas 845 acres. The smallest was 227 acres and the second smallest 235
acres.

The largest yearly range of an adult male was 1,366 acres in 1969,
while the second largest was 1,335 acres in 1970, Maxdmum yearly ranges
of 854 and 849 acres were recorded for two different adult females during
1970, The two largest yearling male ranges were 1,550 and 1,355 acres
for two animals during 1970, Ranges of 1,446 acres during 1970 and 532
acres in 1960 were the iwo largest yearly xanges for yearling females.
The lérgest male fawn range was 1,257 acres during 1970 with the second
largest being 694 acres in 1969. Only one female fawn was radio-tracked
long enough to allow an estimate of yearly range. This range was 586
acres for the 9 months the animal was radio-tracked during 1969,

On a yeaxrly basis, adult males had significanily longer ranges than
dld adult and yearling females and male and femals fawns. The yearly
ranges of adult males were significantly wider than those of adult females
aud male and Terale fawns,

Data Tor th: lengths of ranges of yearling males did not correlate
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well with monthly range sige, he largest ranges occurred in Qciober,
whereas rangss were longest in September. Yoarling males probably made
greater linear movements during September at the start of the rut,
resulting in increases in range length without complimentary increase in
range width or range size.

Anmual movement indices, determined by pooling all monthly indices
foxr a given age and sex c¢lass, indicated that adult and yearling malies
moved significantly more than did the other sex and age classes, whereas
male and female fawns moved siznificantly less.

Male Key deer generally had larger ranges and moved more than 4id
females of the same age classes. Adult males moved more and had larger
ranges during April through August than did cther sex and age classes;
hovwever, yeariing males moved more and had Iarger ranges during Saptember
through Maxrch. Previous studies of deer movements invariably indicated
greater movement by tucks (Severinghaus and Cheatum 1955, Progulske and
Baskett 1958, Jeter and Marchinion 1964, Thomas ot al. 1964 and Downing
et 21, 199, to name a few); but, Marchinton and Jeter (1966:197) noted
that yearling tucks had ranges similar to or smaller than does, Carlsen
and Férmes (195?:&01) noted "younger desr' moved mach longer distances
than “older deer." However, Downing =t al. (1969:21} observed 3.S-year-
01d tucks moved greater disisnces than younzer bucks,

Badio-tracksd adult male (20) and female (38) ¥oy deer had dynamiz
ranges: all animais increased tha size of their 1952 range during 1970,
Differances in monthly range=z and movement indices Tor individual animals
Wwere geasonal, whereas Aifferences belwesn two znimals wera reflected in
nabitat differsnces that comprised indivlidual ranzes,

During the breeding season males made long movements from previous



"swble” vanges into new areas where they had noi been located previocualy.
£11 20 males radio-tracked during 1999 and 1970 made such movementis. For
exampie, 4 male whose range prior ic the rut was a heavily populated
housing subdivision was compatible with people, usualiy bedding in over-
zrown yards of uncccupied residences. Al night he visited landscaped
vards sampling the vegetation. Escape cover, when he was pursued by dogs,
consisted of 2 mangrove fringe near the water'’s edse and a large undevel-
oped lot, During sariy September he left the residentlal area and did
not relecate in his old range until afiter the breeding season. The above
sequence of evenits occurred during both years the animal was radic-iracked,
. Four bucks that made long movements set up new ranges in the

Eammoek area, whereas five others moved back and forth from the Hammock
to their old ranges. Six radio-tagged adult females from the noxthern
quarier of Big Pine Key also made at least one txrir inlo the Watson
Hammoek area,

In contrast, Marchinton and Jeter {1966:201) stated that in %he
South, 1little shifting of ranges related to seasonal changes occurred,
they further stated that in nc case did movement occur that might be
constfued az a home range shift and that large seasonal shifts in hone
range were not ths typical ushavior patiern of at least the deer in

central and northwsst Florida. Michael {(1965:47), working in Texas,

=

ndicated dees showed only slight or no seascnal variation in »anges,
Cilison (1969:221), in Texas, found no apparent seasonal movements except
that during the winter deer were attrzcted to an ca® pateh. He also
indicaled that cattle sztocking caused deer to move off his sztudy area.
Howewer, Dowalng et al., [196%:23) éoncluded that in spite of the numerocus

studiss showing that deer movements were confined within a small area, undex
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-some conditions permanent changes in ranges took place. They reported
that irregular movements could be expscied durivng three pericds of the
vear: {1) hunting season; {2) during the rut {thess movements were not
perranent); and, (3) summer (yearling and 2-year-old deer showed irregular
novenents during the fawming season).

Aduit females and their fawns did not alimys move together as indi-
zted by an adult female and hex female fawn during the period following
irih of the Tawn until August of the same year. The adult doe’s movenment
index averaged about 200 more feet a day than did her fawn’s index,

Banges also showed a comparasble difference. These, plus general obser-
vations, and itelemetry data indicated they did not always move itogether
during this period. This fawn was located with its mother only twice

1k percent) in il consecutive daily locations in May. Although telemeiry
locztions were not accurate to a amall area (i.e. two signals coming from
a 2,500 square-foot area may not nean the two animels are together) dif-
ferent locations could readily be determined if signals were coming from
two different areas. Therefore, the above data indicated the two animals
were probably together more than they might actually have been, and the
data, therefore, were blased in that direction. Sight locetions night
show the doe and fawn separated more than the telemeiry information
ircicated, Fawns were rarely seen at night in open areas frequented by
feeding dees, whereas during daylight hours doss and fawns were together
mers often, The fawn was thoughi tc be with its szother on onmly 11
ceoastions {38 percent) in 29 censecutive locations during June. This

fann was thought to be with its mother on only 12 occasions (26 percent)
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Byford (1970) radio-tracked a d-month-old fawr and its mother and

feund they wers never lccated together during the first 16 days after

capture: they were logether 22 of 23 iimes following this period. Both

&
o
.
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the same range as well ag the came diel novement patterns during the
study pericd. He also noted that a2 1 to Z-month-old fawn had a home Tange
comparable to other adult deer in the area but disl movements were less.
The influence of trapping was not svaluated and this may have influenced

mavement,

Atypical Fovenment

Hinaty percent of all radic-iracked Jdeer made long irips Irom their
"normal™ ranges, either ito zeturn later or to set up "new" ranges else-
where, The longest movements from the point of original capiure wewe 7
niles for an adult and a yearling mele, The longest move recorded for an
adult female was $ miles, and for a yearling female 4 miles. Fawns ¢id
not make extended movaments from their range; however, one male fawn was
located over 1.5 niles from his capture site. The longest move during a
Zh-hour period was over 4 miles by a yearling male. HMany movements were
dispersél, as often there was no return to "original® ranges.

e

Clgpersal of deex on Big Plne ¥ey was diffieult 4o determine as many
deex zade icng "exploratfory” movements. Unless the animal was tagged as
a newborn fawm it was difficult to determine its "origiral® rarge. Move-
mernta of older animals may have vepresented returns to “old" ranges and
not tyue dispersal. Kxtreme movements, perhaps caused by the drought of
1970-1971, complicated amalysis of movement data. Extension of ranges by adult
bucks furing the rut made 1t difficult in many casss to svaluate disperzal.

A1l radio~iracked ysarling males dispersed frem their areas of birth.

-

Only three of five yearling females were kmown to have dispersed; *the
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other two made long trips tut Treturned., 2dult Micks, especially during
the rut, made trips to all parts of Big Pine Key, returning to "normal”
ranges followlng the rut, However, 16 adult tucks wers several niles
from these "normal" ranges on varipus occasions. Some movenent from
Yoriginal™ ranges on Rig Pine wers probably the result of increasing deer
population levels, or to shifts in response to clearing of hebitat in
subdivision davelopment. Two adult does seemed to have moved in response
to clearing for a housing develoopment.
¥ive sightings {one unconfirmed) of marked deser off Rig Pine Key
ware recorded., One aduli doe was captured and marked on 17 June 1971 as
she swam bDetween Big Pine and Porpoise keys, During dry weather this
adult doe, which had a fawn on Porpoise Key, swam an 0.8-mile channel
between Porpoise and Eig Pine Key. Porpoise Key was a small island having
no fresh water,while Blg Fine was the closest source of permanent fresh
watery, GShe usnally moved to Big Pine around 1800 hours, and returned *o
Porpolse between 1100-1300 hours the next day. Trips to Blg Pine weve
digeontinued Tor 7 days after heavy rains but resumed when pools of rain
water were exhausted. Since the wind seldom was from a direction
affor&ing olfactory cues by which to orisnt, it was unknown how she began
and maintained the proper direction to arrive at the appropriate key
rather than others neaxby. This doe continued these trips to Porpoise
periodically until 31 July, at which tinme she remsined on Big Plne Key.
The fate of the fawn was undeternined,

Two adult dees captured on Big Pine Key were later cbsexrved on No
Hare ¥ey with young fawnz. One zwan Bogie Channel twice daily for 2
wecks, moving fo o Name in eaxrly 1o nid-morning and returning to Big Fine

[ad

around dusk., BSince there appeared 1o be adeguate acceptatle water and
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food on No Mams, there was no apparent sxplanation for returns to Bleg
Pine. This doe was last seen on Big Pine Hey in June 1973. The second

adult dos was capiured in Koehn's Subdivision on Big Pine and stayed in

LS

south Watson Hammock during April-¥ay of 197L (Figure 2). Sightings o
thls deer on No Name Key represented a move of about 4 miles., She protably
2314 not swim te and from Bilg Fine Key daily, tut moved to No Name and
stayed. This deer was lasi seen on Yo Name Key in Juns 1973.

An 2dult buck was sighted iwice on No Name Xey by residents of Big
Pine Ley in April 1971; 1 week ialer it was observed in the Doctor's Axm
Subdivision on 3ig Pine; on 2 February 1973 it was killed by a vshicle on
Big Pine Xev.

There were several reports by fishing guldes of deer swimming
batween Big Tine, Ho Name, and little Plne keys and betwsen Big Torch and
Water xeys, Several of the sighiings probably involved the adult doe
mentioned previously. A male fawn was captured on 7 February 1969 as it
swan betiween Water and Big Torch keys., Within 1 weesk this animal, radic-
tagged and released in Eden Pines Subdivision on Big Pine Key, had moved
over 4 miles to the north end of Big Pine, the portion closest to Water
Key. Tt was last observed June 1969, at which time iis radioc nzd ceased
w funciion,

To better understand deer movemenis, seven deer werz relocated from
Blg Pine Xey to outlying keys. An adult male captured 6 May 1971 in Fort
Tlne Height Subldivision wvas released on Mayo Xey where no Tresh water waz
zvailable. Tour days iater this deer returned to Big Pine Key. Thig desr
waz rsirapped on 20 December 1972 and released on Big Jehnson Koy, No
zacepiatle water seemed avallable at the time of release, Within | week

he was located on Little Pine Key where sccepiable water was availablo: hne
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Was st111l there in early September 1973,

On 15 July 1971 an adult buck was moved from Blg Pine teo No Name Key
whers there was fresh water and a resident deer population, Hadlo-contact
was lost soon afier release but the deer was sighited on No Name Key 2 weeks
later. At that time it was on the west side of the Key immediataly across
the channel from Big Pine, after having been released on the east side,
One week later this animal was reporied near the center of Big Pine; about
1 week later it was located within ¢.5 mile of the original capture site.

A yearling male, irapped on Big Pine on 26 December 1972, was released
cn Mayo Hey where no fresh water was available. Radic fallure shortly
after relsase did not permit further recoxrding., Twe adult males were
placed on No Hame Xey in December 1972, where there was adequatie suitable
water., As of early September, 1973, both animals were still on %hls Xey.

¥ith the onset of fawning and the antagonism between adult doss and
favns from the previous year, iong movenentis were made by both yeariing
bucks and coes, Such movements lessened after fawns were 1 to 2 months
old, when there secmed to be less antagonism beiwsen the doe and her
yearlings.

¥ot only wers yearling animals invelved in such long movements but
Z-year—-old animals and adult bucks also made Ffrequent trips. QOne Z-year-
0ld doe was over 2 miles south of hsr "normal™ area on several occasions
tut was again sighied tack in her previous vange. These movements were
rreliminary stages of dispersal, for many ahimals later established "new
ranges"”. HNot orly did yearling bucks make explomaioxry trips uti yearling
does and 2-year olds of both sexes did also. Hawkins et al. (1971:220),
in a study of while-talled deex in southexrm Illinois found yearling males

were the most likely ' dlisperse io new arsas; however, representatives
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from all other classes ware zlso wnown ito have left the study area.
With the pelishing »f antlers in early Seplember, the antagonism
between rales increased. Fisats Detyeer large adull males and yearling

males were unlikely and yeariing males Jere not scarred as were adalt

males, Therefors, confrontation hetween these two age groups probabdly

—

ed to an eariy retreai by the yearling males before physical damage
oceurred,  Such was not the case with adult males, as observations of
broken antler tines and scars were COMRCH.

Although mucks of all ages made long itrips out of their ranges,
yeariing ticks zeemed constanily on the move duxring the rut. 1In contrast,
adult tucks spent a few days to 1 week in a new area before returning to
cld ranges OT moving on to new ones, Such continued movemenis led
yearling hucks into new areas at greatl distances from their formexr rangss.
Heturne wWere usually made to old ranges, Wt wandering eventually led to
a change in prineipal area of activity as new territories became mors
familiar.

¥arcninton and Jeter {1966:201) noted that increased movement of
vearling males occurred in northwest Florida at the onset of rut., They
say théir radic-tagged yeariing mals with does tut thought he was kept
Tron breeding and that his movemenis were an avoidance response to trevent
ecentflict with laxrger males.

Gf the 223 deer marked cn Big Pine Key, only 5 were recorded else-
where; and, rone of 187 radic-tagged deer was located off Big Pire.
RBecausze of the interest by rvesidents of the Yeys in the reseaxch,
gightings of nmarked deer on keys other than Blg Pine would have been

3

rapaTied if thoy were freguent. Thevefore, I conclude that dlspersal

o}
ki

daer frop Ble Pinc Hey was infroguent.
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Transpianting experiments showed that deer left keys without suitabvle
water., Only a buck released on No Neme Key returnsd to its original range
from a key that had suitable water. Bither this animal had strong homing
ablility or wes unable to find fresh waler. The seascn of transplanting,
sex, age, experience, extent of rainfall and distributlon of accepiable
water are important factors in evaluating this behavior. Bridges and
Marchinton (1969:83) mdio-tracksd a transplanted doe released 8.5 miles
from its capture site on Elgin Reservation, Flocrida, This doe traveled
23 miles during a S5-week period, then seitled dowm to a 3U0-acre area.
Marchinten and Jeter (1966:193) released two pen-reared deer in east
central Alatama, A yearling female coversd an area of 2,800 acres beiore
settling in a G00-acre area. A male Tawn utilized 500 acres bhefore and a
255-acre area after "adjustment“. Hawkins and Montgomery (1969:200)
tranglosated 28 deer in southern Illineis, 6, 25 and 36 airline miles
from polnt of capbure. Although there was no significant difference in
aovenments betwsen sex and age classes, sub-zdult hicks were harvesied or
died an average of 3.30 miles from their relsase sites compayed with 2.13
miles for sub-adult does and 1.03 miles for adult does. Six of 9 (67 per-
cent):adult does, 2 of 4 (50 percent) yearling females, 0 of 2 {0 perceni)
aduit males, 7 of 7 (100 percent) doe fawns and 3 of & (50 percent) tuck
fawns stayed in the relsase area (Hawkins and ¥ontgomery 1569:200). They
concluded that doe fawns and adult doss nearing parturition seemed best
for transplanting, However, two (a pregrant adult doe and = yeurling dee)
of the 28 translocated deer (7 perceni) returned to original capture sites.
The adul?n dee rewutned 25 miles in S0 days while the yearling doe returned
& riles in 2% davs,

Azide Trom the 12 keys whers Dickson (1955) aither observed dzer
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tracks or droppinas, various sign of deer were obesevved on Mayoe, Porpeise,
Water, Summerland, Sugarlcaf, Treetop Hammock, Big Xnockemdown, Blg

Murson, and Wahoo kevs, and an unnaned island scutheast of Ramrod Xey
{Picure 13). No dser or deer sigzn were found on Horseshoe, Crawl,

Raccoon, Bast and West Bahla Honda, Big and Iittle Svanish, Content,

Cutos, Newiound Harbor Keys {except Big Munson), Loggerhead, and Mud keys.
Extension of *the Xey deer range seens tc have occurred since {%955; however,
mich of this increase was seasonal and temporary. Helatively fresh deer
tracks were noted even when acceptable water seemed unavailable, suggesting
movement to adjacent keys with a return fo the"home mase", During a
drought, deer on other keys either survived without fresh water ox
returmed to a key having permanent fresh water, It appeared that utiliz-
aticn of Annetie, Howe, Mayo, Porpoise and the Newfound Harber keys
required a return to Blg Pine Xey during drought. Deer on Grassy, Little
and Big Johnson and Crawl keys possibly commuted to Little Pine Key when
water holes on these adjaceni keys were dry or teo brackish, iUse of

Hater ¥ey rsquired a swim vo and from Big Toxrch Key; and, those deer

using Wahoo, Topiree Hammock, and Big Knockemdown Xeys probably returned

to either Cudjoe or Summerland Hey for acceptable water,
Eabitat Types Within Monthly Rangzes

facio~taggzed Key deer showed preference for specific habitat types,

&s indlcated by evaluation of the proporticn of habitat types making up
the menthly ranges. Marther, utilization of each habitat tyne was not in
direct proportion to its avallability.

The vegetatlon of ihe reifuge on Blg Pine Xey consisted of open-

developer areas (subdivisions and roadgides, 17.1 pqrcent), pineland (32.4
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66
percent), buztonwsod {31.1 percent), hariwoods (5.4 percent)}, hammocks
(k.7 percent), and mangroves (9.4 percent), In contrast, the mean mange
for all deer consisted of 3.6 percent hammock, 39.9Y percent pineland, 15.C
percent developed area, 2.6 percent hardwood, 4.6 percent mangrove and
26.3 percent buttonwood (Table 8). Thus, thers was a significant differ-
ence between mean range habitat conposiition and the availability cf the
habltat types in the study area. Rarges were made up of a greater perceni-
age ¢f vineland and hardwood and less mangrove and butionwcod than
axpected. Hamnock and open-developed areas wevre used in the same pro-
portion as was available.

Not only was habitat selection apparent when 2ll dger were considersd,
tut each sex and age class appearsd 1o select for specific habitat types;
and some differed significantly by season. In general, following birth,
maies on an annual basis had zanges made up of less pinesland and more
open-dsveloped, hardwood, muttonwood and mangrove., Hammock made up a
greater proporilonr of fawn and adult ranges than it did of yearling vanges.
fange habltat types of fawns followed those of adult does on an anmual
tasis. Yearling females had ranges wiih more pineland and hammeck than
did any other sex or age class. HMangrove made up equal proportions of
adult and yearling female zTanges.

Fanges cf esach sex and age class were made up of habitats that
differed significantly from those available. The combination of nabitatis
u32d during each season and year was signiflcantly different from that
available, However, other apparent diifersnces were non-significant:

given sufficient sample sizes these would protably be significant.

Adult Fales

Fanges of adult males contalined more hardwocd and tetionuood and Iess



Table 3. Plant community composition, in perceni, of the mean monthly ranges of 58 Key deer, Key Deer
National Wildlife Hefuge, Monrce Co., Florlda, 1969-1972.
Period Hamm* Pine Open _Hard Mang Butt Mean Rarge
N X S.D X 5.0 X sS.D. X s.D. ¥ s.D X s.D. {acres)

ApT 35 2.9 7.9 35.2 30.1 17.2 16.3 10.4 9.3 4.9 3.3 29.3 22.5 232
May Lo b.hy 9.5 41.6 28.4 16.2 28.4L 10.3 10,1 3.7 2.9 23.8 16.1 202
June 39 4,111.0 39.8 32.1 17.0 14.7 11.0 11.7 4.9 4.1 23.2 19.1 179
Spring 114 3.8 9.6 39.0 30.1 16.8 14.7 10.6 10.% 4.5 3.5 25.3 19.3 210
July Lo 2.1 6.7 35.9 32.0 22.2 19.8 9.1 12.2 5.6 8.6 26.6 23.6 133
Aug 40 4.0 9.0 L2.9 31.3 17.8 15.3 3.3 9.6 4.0 3.7 22.8 20.5 157
Seut 37 4,2 B.5 43.9 28.2 17.5 15.1 9.1 8.7 3.6 2.9 22.5 18.6 25
Summer 117 3.4 8.1 40,8 30.5 19.2 16.9 9.2 10.2 4.4 5.7 24,0 21.0 181
Qct 33 3.6 7.1 46,9 28.2 15.0 13.4 9.8 10.8 3.3 3.0 21.5 17.7 2l
Nov 32 1.7 4.3 43.3 30.4 17.9 13.5 9.3 9.5 3.7 2.7 30.9 45.3 225
Dec L2 2.3 5.8 39,7 29.8 20+ 15.8 8.3 9.3 4.0 3.7 25.2 20.2 184
Fall 107 2.5 5.8 43.0 29.4 18.0 14.5 9.4 9.8 3.7 3.2 25.8 29.4 215
Jan 28 5.8 12.8 33.4 32.9 16.9 14,5 9.1 9.8 4.9 4.8 30.0 25.0 146
Fab 29 ol 8.3 28.9 29.3 16.3 14,2 11.1 9.7 5.6 3.6 3.1 2.3 165
Har 28 oy 8.4 31.4 27.6 20.2 15.5 8.8 7.9 7.7 14.3  30.8 22.4 164
Winter 83 5,1 10.0 31.3 29.7 17.8 14.7 9.6 9.1 6.1 9.0 31.6 23.7 158
Year L21 | 3.6 8.5 39.0 30.1 18.0 15.3 9.6 9.9 4.6 5.6 26.3 23.6 193

*Hablitat type: Hamm = hammock, Pine = pineland, Open = open-developed areas, Hard = hardwood, Mange =

mangrove,

Butt = buttonwood
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mﬁngrove and pineland than expected from the habltat avallable (Tatle %).
The percent composition of open-developed and hammock types was used in
the same proporiion as that avallable. Imring winter, ranges contained a
greater proportion of hammock, hardwood and bittenwood and less pineland,
open-developed areas and mangrove, A similar situation existed in spring
except pineland alsc made up a greater proportion of the range. During
summer, pineland and mangrove made up & smaller proportion of the range
while open-developed areas, hardwood and buttonwood made up a greakder
proportion, Fall ranges contained mors hammock, pineland, hardwood and

uttonwood and less open-develoved areas and mangrove.

Adult Females _

Ranges of adult females contained more pineland and hardwood and
less uttonwood and mangrove (Table 10). Range utilization showed more
hammock in winter and spring and less in summer and fall, Pineland made
up a greater proporiion of the range during all tut winter. On an annual
tasis, open-developed and hardwood areas constituted the gzreater propor-
tion of the range vegetation. The percentage of hammock and open-devel-

oped habltat types did not differ significantly among seasons.

Yearling Malses

fanges confained more plneland and hardweod and less hammock, open-
developed arxeas and mangrove than expected (Table 11}, Winter ranges
contained more hammock and pineland and less open-devaloped areas, hard-
wood, mangrove and buttornwcod. In spring, ranges were made up of more
rireland and hardwood avd less hammock, open-developsd aress, mangrove
ard buttonwoed than expecied. Hammock and rangrove areas made up a

sralier area of summer and $a)1 ranges while pineland, harniwood and



Tatle %, TPlant community composition, in percent, of mean monthly ranges of 11 adult male Key deer, Key

Deer Waticial Wildlife Refuge, Monroe Co., Florida, 1969-1972.

. Hamm* 'Pine ) Open Hard Vang Butt Mean Range
Feriod N X S.D. X 5.0, I s.D. X 5.D ¥ s.D X 8.D. (acres)
ADr 10 1.9 3.2 17.7 14,7 21.2 13.6 2.2 7.0 5.8 1.6 h1.4 22.3 326
May 10 3.6 4.5 26.4 10,9 24,5 9,2 10.8 5.5 4,0 1.0 30.7 9.9 415
June io 1,1 1.9 19,6 16,7 26.4 13,3 10.9 6.9 6.2 2.2 35.8 15,7 289
Spring 30 2.2 3.5 21,2 4.3 240 12,0 11.3 6.3 53 1.9 36,0 16.6 343
July 10 0.2 0.4 19.2 23.0 24,1 14,5 8.8 7.4 5.8 4.5 41.9 22,1 21z
Aug il 6.3 2.4 35.2 21.0 19,2 12.4 11.2 8.1 6.4 4,0 2k.5 9.5 245
3ept 7 8,2 144  29.010.8 14,0 7.2 i1.8 5.9  5.5.2.2 35.8 9.1 5%
Summer 23 4.6 10.7 27.9 20.4 19.6 12.4 10.5 7.2 6.0 3.7 33,6 16.6 21
Oct 5 8.5 9.1 520 144 11.4 10.3 7.8 5,0 2.2 2.1 17.7 6.3 343
sz 6 "‘I’.5 6;3 51--5 22-8 13.2 1111‘} 818 10-3 3-8 2.4 %|6 96'0 #12
Dec 9 6.2 9,4 29,8 23.3 16.9 13.1 10.4 5.7 3.5 2.5 33,1 22.0 285
Fall 20 6.2 8,2 42,0 23,2 4.4 11,6 9,3 6.9 3.3 2.3 35.7 53.3 338
J ? 3.1 11,7 16.9 2B.4 10.9 12.9 12.6 5.2 L.2 3.8 16,3 23.8 211
Fii 7 L. 6,5 10.1 13.8 12.6 8.6 4.4 6,9 7.5 3.1 51,5 17.4 231
Mar 7 6.4 8,3 4.3 16.1 19.1 12.0 11,0 4.9 5.9 1.4 43.2 19,5 289
Winter 2L 6.6 8,8 13.8 19.6 4.2 11,3 12.7 5.6 5.9 3.1 47,0 21.6 244
Year ) 99 ll’oé 802 250? 2}--2 1808 lEILl' 10-9 6-6 502 3-0 3?-6 28|8 3-5

*Habital type: Hamm = hammock, Pine = pineland, Opsn =

rangrove, Butt = buttonwood

open~developed areas, Hard = hardweod, Mang =

69



Table 10, Plant community composition, in perceni, of the mean monthly ranges of 15 adult female Key deer, -
Key Deer National Willdlife Refuge, Monroe Co., Florida, 1969-1972.
Period Hapm¥* Pine Open Hard Mang Butt Mean Range
N ¥ 8.0 X s.D. ¥ 8.D ¥ 8.D X s.p X s.D. (acres)

Apr iz 5.5 12.7 34,9 27.3 20.7 21.4 8,3 10.1 5.24.1 24,5 15.5 121
May i5 5.1 12.7 3.7 30,2 17.3 17.2 8.2 8.5 4.1 3.5 21.6 13.3 130
June i5 5,9 14.6 42,0 32.6 i8.2 17.2 10,7 12.6 L4 4.8 i7.8 4.9 122
Spring 42 5,8 13.1 40,9 29.8 18.6 18.1 9,2 10.4 4L4.54,1 21.1 144 125
July 16 3.5 7.8 44,6 32.8 17.9 19,0 6.5 10.0 7.5 12.7 i8.0 13.8 124
Aug 158 3.7 8.5 47,7 30,7 18.5 17.9 9.2 10.8 3.0 3.3 18.0 17.6 126
Sepi 17 3.8 7.4 .0 24,8 17.5 15.9 7.5 9.2 2.5 2,5 14.8 15.4 163
Summer 1 3.7 7.8 Lg. 29,2 17.9 17.2 7.8 9.9 L2 7.7 17.0 15.5 i38
Qct 17 3.8 8.1 E2 27,1 15.2 13.1 8.0 7.6 2.9 3.5 17.7 16.9 178
Nov isg 1.7 4.6 47,1 28,6 20,1 13.7 7.8 9.2 3.1 2.8 20.3 19.0 167
Deeg 15 0.7 2.3 Li.6 28.1 25.8 19,1 ?.011.2 3.93.0 21.0 12.9 2k
Fall L9 2.1 5.7 b7.3 27.7 20.2 15.7 7.6 9.2 3.3 3.1 19.6 16.2 157
Jan g 9,0 19.2 31.9 33.2 16.3 15,1 10,5 14,1 6.8 6.4 25,0 22.4 %6
Feb 8 6,7 11.1  28.3 26.2 16.6 18.9 12,3 10.1 5.9 4.2 30.2 25.4 124
Max 8 10,2 11.3 26.8 25.4 20,8 21.3 11.9 10.1 5.7 3.9 27.2 19.6 96
Vinter 25 8.7 14.0 29.1 27.6 17.8 17.8 11.511.3 6,1 4.9 27.5 21.7 105
Tear 165 4,5 10,2 43,6 29.3 18.7 17.¢ 8.7 10.0 4.3 5.4 20.3 16.7 135

rabitat type: Hamm = hammock, Pine = pineland, Open =

TRNETOVE,

Buitt = uttonwood

open-developed areas, Hard = hardwood, Mang =



Table 11, Plant cowmunity composition, in percent, of the meun monthly ranges of nine yearling male Key
dger, Key Dear Mational Wildlife Refuge, Monroe Co., [lorida, 1969-1972.

Hamm*> Pine Open Haxd Mang Buti Mezn Range

Feriond
K X s5.D. X $.D. X 8.0, X 8.3, i S.D. % 5.D (zcres)

Apr 7 0.6 1.5 45.5 35,4 9.6 $.6 11.6 11.0 4.7 4.0 28.1 30.8 329
vy 6 0.9 2.3 48,3 30,8  13.0 &.7 11.3 12.8 3.9 3.1 25.5 23,0 313
June 6 0.3 0.7 48.0 34.0  10.6 6.0 10.5 9.0 4.3 2.7 26,4 24 2 232
Spring 19 0.6 1.5 46,2 31.7 11.0 7.0 11.2 104 B3 3.2 26.8 25.¢ 293
Julty 5 0.0 0.0 27.9 26.1 23.1 22.6 5.1 5.3 3,321 40.6 38.2 132
Ang 3 8.3 0.5 36.0 32.7 12.9 10.8 6.8 5.4 2,71.1 41.3 35,1 204
Sept 2 b 104 43,3 2.3 18.6 12,2 10,1 9.3 3.11.8 17.6 8.0 268
Summer 10 1.6 LA 33.4 24.1 19.1 17.1 6.5 5,7 3.1 1.6 36.2 32.0 187
Ot 2 1.9 2.0 33.9 12.9 21.6 21.1 9.0 2.6 6.9 1.5 26.8 2.1 bl
How 2 1.7 2.4 16.6 23.5 16,7 12,1 16.8 3.1 4.9 1.3 43.3 33.5 380
Dec 3 3.2 5,6 34.2 30.0 30,7 16.3 12,4 5.8 3,71.8 25.7 22.8 358
Fall 7 2.4 3,6 29.1 22.0 19,8 13.9 12,7 8.9 5,01.9 31.1 7.9 Bho
Jan 2 8.8 12.4 46.91.3 9.8 1.8 8.0 6.2 4.7 6.6 22.0 8,8 262
Fob 2 i2.6 19.8  38.3 4.2 10,7 11.2 12.3 3.5 6.5 0.2 19.7 6.1 265
Mar 2 8.3 11.7 48,4 3,6 12,0 4.7 8,2 2,6 .2 1.2 19.1 4,7 255
Winter 6 $.9 11.2  hb.s 5.5 10.8 5.6 9.5 4,0 5.1 3.2 20.3 5.4 61
Year Lo 2.5 5,7 0.1 26.4 i 11,6 10.1 8.1 k.2 2.7 28.8 23.2 288

*Habitat types: Hamm = hammock, Pirne = pineland, Open = open-developed arsas, Hard = hardwood, Mang =
mangrove, Sath = huttonweod



open-develioped arsas made up a greatsr proporticon. Zuttonwood arsas made

Gn

up a grezter area of summer ranges but less of the fall ranges.

Yeaxrling Fenales

Yearling females showed use of open-developed areas and hardwood and
less of hammock, mangrove and buttonuwood than expecied (Table 12). Ham~
mock and mangrove areas made up less of ranges than expecied during all
seaschs, FPineland, hardwood and buttonwood made up a greater area of
Tanges during all seasons btut winter when ithey made up less than expecied.

Open-developed areas made up the expecied proporiion of summer ranges, a

greater portion in winter and fall and less in spring.

Fawns

Male fawn ranges contalined greater proportlons of plneland and less
open-developed areas, mangrove and Wiitonwood than expected {Table 13).
Banges of male fawns had less hammock, open-develorsd areas, hardwood,
mangrove and buttonwood and more pineland in winier. In spring, ranges
contalined more hammock and pineland and less open-developed areas. nard-
wood and mangrbve. Sumpmer ranges were made up of more pineland, open-
develoﬁed areas and hardwood and less mangrove and tutionwood. Hammocks
comprised expected proporiions of summer rangss. rFanges in fall contained
more arsas of nammock, cpen-~developed areas and mangroves,

remale fawn ranges contained more pineland, open-developed areas and
herdwoed and less hammock, mangrove and tutitonwood Than expected (Table
14). Aanges of fepale fawns contained less hammock, open~developed areas,
hardweod, margrove and mutionwcod and more of pineland than expected in

winter. In spring, ranges contained less hammoek, mangrove and tattonwood

and were plreland and open-developed areas., OSummer IYanges had groater
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Table 12, Plant community compositlion, in percent, of the mean monthly ranges of five yearling female Key

dzcr, ¥ey Deer National Wildlife Refuge, Monroe Co,., Florida, 1969-1672.

Hamnm#* Pine Open Hard Mang Butt

Mean Hange
I:'t?.-;“"_‘:,o-.’: = —— — — — — —
i ¥ 8.D. X S.D. X 8.0, X $.D. i S.D. X 8.D. (acres)
ADr 4 0.3 0,6 41,0 38.8 18,9 11.3 4.8 10.5 3.4 3.0 21.7 22.3 258
Hay b 0.0 C.0 32,0 40,7 16.4 8.3 21,6 16.8 4.7 3.7 25.1 25.8 173
Jure 4 0.0 0.0 35,9 47,0 10.6 9.8 °4,0 18.1 7.3 6.1 22.3 25.0 1€3
Spring 12 0.1 0.3 36.3 38.5 15.3 9.7 20.1 14.6 5.1 4.4 23.0 22.1 200
July i 0.0 0.0 35,4 47.3 15.0 12.7 20.1 16.5 5.8 4.6 23.8 26.7 81
Aug 3 0.0 0,0 33.3 57.7 16,8 15.0 15.5 15.1 5.2 4.6 29.1 25.5 90
Sept b 0.0 0.0 30,9 474 19,7 22,1 14.0 13.5 5.4 4.2 30.0 23.6 138
Semmer 11 6.0 0,0 33,2 44,9 17.2 15.6 16.6 13.8 5.5 4.0 27.5 22.8 104
Get I 6.0 0,0 oh,l 40,2 17.4 22,7 20,1 24.0 4.2 0.6 34,3 20.6 152
Nov 3 0.0 0.0 32.3 55,9 26.2 21.9 13.7 17.4 5.0 4.5 22.8 20.3 120
Dec 3 0.91.5 45,8 4.8 22,5 10,9 5.3 8.1 3.2 3.5 ozl 26,4 2h3
Fall 10 0.3 0.8 33,1 42,1 21.6 17.9 13.7 17.8 4.1 2.8 27.3 20.6 170
Jan 1 0,0 *% 0,0 *x 48,5 e 6.8 *x b wx 35.0 ¥x 95
Fel 1 0.0 *+ 0,0 *x 3,5 #* 3.9 ** 8,0 *x Iy 6 %% 180
lar 2 0.0 0,0 27,9 39,5 36.2 28.9 1.7 2.3  72.26.3 27.2 1.9 100
Yinter 4 0.0 0.0 14,0 27,9 k1.1 17.7 3.5 2.8 7.9 3.8 33.6 8.4 119
Year 37 0.1 0.5 32.1 39.5 20.4 16.2 15.6 14,9 5.3 3.8 26,56 201 155

*Habitat type: Hamm = hammock, Pine = pineland, Open = open-developed areas, Hard = hardwood, Fang =
manzrove, sutt = Wtienwood

#2Insufficient data for standard deviation caleulation



Table 13. Plant comminity composition, in percent, of the mean monthly ranges of 21 male fawn Key deer,-
ey Decr National Wildlife Refuge, Monroe Co., Florida, 1969-1972.

Hamm* Pine Open Hard Mang Butt Mean Rarnge

1

Poriosd - _ _
N X S.D. X S.D. X S.D X S.D X 8.D X 5.0,  {acres)

ApE 1 0.C *% 100.0 %% 0.0 ** 0.0 ** 0,0 %% 0.0 %% 42
Nay Iy 14.2 13.1 61.3 7.2 $5.0 0,0 6.5 9.7 1.2 2.4 16,8 15.8 37
Jups 3 19,7 17.1 £2.3 13.1 4,9 8.4 0,0 0,0 1.8 3,2 11.3 18.5 )
Spring 8 14.5 14,1 66.5 16.0 1.8 5.2 3.3 7.2 1.3 2.4 12,6 15.4 4y
July I 7.1 14.2 32,8 24.9 42,8 31.9 16.2 25.3 1.9 3.3 i, 2 15,7 53
Aug I 5.7 7.6 47.8 47,7 12.8 16.6 4.1 5.0 3.0 3.8 26,6 37.3 32
Sept 6 3.2 5.3 6.0 36,4 14.8 16,0 7.1 8.1 3.6 3.6 25.5 27.8 239
Summer 14 5.0 8.6 h2.7 35.0 22,2 24.6 8.8 14,3 2.9 3.4 22.6 26.6 1hdy
Cet i 1.8 3,6 49,0 38,8 10.8 9,2 5.9 7.7 3.9 3.8 28,8 30.0 255
Hov L) ¢.0 0.0 42,9 30.7 9.0 10.9 9,6 7.5 b 1.7 34,1 36.6 oob
Dec 7 2.3 6.2 44,8 32.0 10,4 10,0 9,3 11.4 6.0 6.0 27.2 25.8 150
¥all 15 1.6 4.5 N5 311 10.1 9.3 8.5 9.1 5,0 4,5 20,4 26.3 158
Jan 5 0.0 0.0 56.2 35.4% 11.5 8.6 1.6 3.9 3.3 2.4 27.2 30.1 125
Fab 5 0.0 0.0 53.8 33.4 10,9 5.4 3.3 3.7 3.6 3.2 28.4 29,0 143
;":a;r _ﬁ O-O 0.0 51-8 31-0 12-8 6.3 iti 2!2 “’;6 218 2?.5 28-? 1_2_2
Winter 15 0.0 0.0 4.0 30.9 11.8 6.5 2,8 3.2 3.8 2.7 27.7 27,1 122
Year 52 4.0 8.7 504 30,7 12.6 15.5 7.1 9.6 3.5 3.6 24,5 25,2 1L

*Hablitat type: Hamm = hammock, Pine = pineland, Open = open-developed areas, Hard = hardwood, Mang =
wangrove, Butt = titonwood

*¥*+Inzsuficient data for standard deviation calculation



lant community conpesition, in percent, of the mean monthly ranges of six female fawn Vey deex,
ey Deer Fationmal Wildlife Refuge, Menroe Co., Flerida, 1963-1972.
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Hamm* Piﬂe Open Hard Hang Butt Mean Range
Feriod -
N { 5.D. X 5,0, X 5.D. X B8.3. X 8.0, X 5.7, (acres)

Anw 1 0.0 *# 56,4 *x Q.0 ** 3.0 ** 5.9 ** B, ¥ Lo
Mavy 1 0.0 %= 100,00 ** 0.0 #* 0,0 ** 0,0 ** Q.0 %% 52
Julie s 0,0 *x 93,0 ** (O 0,0 ** Q,0 *x 0,0 ** 68
Spring 3 0.0 0.0 83.1 23.4 2,3 4,0 1.0 1.7 2.0 3.4 11.6 20.0 53
July 1 0.0 #% 8?.1 *¥ 12,9 ¥ 0,0 *% 0,0 ** 0,0 ** 3?
Alug 1 0,0 »# 70,0 ** 30,0 #* G.G ** 0.0 ¥ 0,0 *¥ L8
Sewt . 0,0 ** 18,5 %% bé, 2 *+ 10,0 ** 4.6 ¥ 20,8 ¥x 52
Sumnmer 3 0.0 G.0 58.7 35.7 29,7 1617 3.3 5.8 1.5 2.7 6.9 12.0 L6
Ozt 1 0,0 #x 35.8 ** 23.6 ** 25.0 #% 1.9 % 13,7 *# 4906
Hov 2 0.0 0,0 34,9 49,4 22.3 11.2 6.7 9.5 3.8 5.4 32.3 45.7 104
Dec 5 0,0 0,0 b 7 43,7 22.8 16,7 6.3 9. 3.7 5.1 22.5 28,1 90
.l 8 0.0 0,0 41.2 38,3 22.8 13.3 8.7 10.3 3.5 4.4 23.8 28.1 14
Jan 3 0.0 0.0 38.8 38,2 36,8 10,2 9,8 10.5 2.9 4.6 17.8 20.9 127
Feb iy 0.6 0.0 340 41,5 25,0 15.3 14.1 19.3 3.4 3.5 23.3 26.9 10%
Har A 2.0 4,0 38,1 36,9 26,1 11.3 9.6 12.0 21.0 38.6 28.0 34.8 109
Winter 12 8.7 2.3 37.1 35.2 27.3 11.5 11.2 12.5 9.1 22.2 23.0 25.8 115
Yea.]‘.‘ 26 Olj 1.6 151"611 36|5 2353 l‘!"'lo 8:3

10.7 5.7 153 20,1 24.4 109

*Hablitat type: Hamm = hammock, Pine = pineland, Open = open~-developed areas, Hard - hardweod, Mang =
mangrove, Butt = uttonwood

*Insuflelent data Tor standard deviation calculation
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arcas of plneland, cpen~-developed areas and hardweced and less hammock,
mangrove and buttonwood. Fall ranges had more pineland, open-developed

areas and hardwood and less hammoclk and Wutionweod.,
habitat Use as Estimated by Telemetry

it is appavent that habital within monthly ranges, although differing
from that availabdle, may not reflect actual utilizailon of habita+t, HNot
indicated is the actual time spent in each habital nor activities carried
out there. The use of telemetry erabled estimates of time spent in ecach
habitat type.

The 11,257 locations recorded for 81 deer included 2,59 for 12 adult
males, 4,202 for 21 adult females, 1,180 for ¢ yearling males, 1,187 for
& yearling females, 1,364 for 27 male fawns, and 720 for 14 female fawns.
Bocause of small samples, conclusions for yearling males and females, and
for fawns during April through October, are not conclusive.

Percentages of all radio-determined locatlons on Big Pine Hey,
compared with available habitats (in parentheses}, were: open-developed
areas 12.9 (17.1), pineland 34.L (32.4), butitonweod 23.2 (31.1), hardwsod
13.4 (é.h), hammock 6.5 (4.7}, and mangrove 9.6 (9.4) {Table 15}, A Chi~
sguare test indicated a significant difference betiween habitat use as
datermined Ly telemeixy ard available habitat, Deer made greater usa of
nineland, hardwood and hammock and less of buitonwcod and open-developed

areas than expected. DMangrove was uiilized a*t the expected level.

il

Hablitat uee as determined by lelemetry diffeved signifiicantly during each
ceasorn and year for each sex and ags class, Other apparent differences

wore non-significant; however, given surficient sample slzes these wonld

rrobebly be significant,

)



Teble 15, Plant community ceomposiiion, in percent, of radio locations for B1 ¥ey decr, Key Duer Naliornal
Wildiife Refuge, Monroe Co., Florida, 1969-1972

Period Open* Pine Butt Hard Mang Hamm ﬁzizifaii
Yinter 12 25 29 12 11 10 Z,018
Spring 1z 35 27 12 09 06 3,140
Sumner 13 37 19 15 10 04 2,899
a1l 15 39 18 15 08 05 2,79
Tear 13 34 23 i3 10 G7 11,233

*Fabitat type: Open = opan-developed areas, Pine = pineland, Butt = buitonwcod, Hard = hardwood,
Mang = mangrove, Hamm = hammock

Tablae 16, Plant commnity oomposition, in percent, of radioc loeations for 12 acull male Key deer, Key
Deer Hational Wildlife Refuge, Monroe Co., Florida, 1969-1972.

ot : Number of
Paricd Open* Pine Butt Hard Mang Hamm !

locations
Winter oh 08 43 19 12 13 565
Springs i1 19 37 15 15 073 G0
Surmer 14 23 24 16 12 11 6l
Fall 12 37 15 16 06 14 370
Year 11 22 31 16 12 10 2,51

*Habitat type: Upen = open-developed areas, Pine = pineland, Buit = buttonwood, Hard = hardwood,
Mang = mangrove, Hamm = hanmock
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Thero was inereazsd use of hardwoond, tuttonwood and hammock by males
from birth to advithood with decreased use of pineland and mangrove,
Open~developed arsas were utilized more by yearling males than by either
Tawn or adult males., There was decreased use of mangrove, pineland and
open-developed areas and increased use of hammock by femaies from birth to
adulthood. Yearling females utilized buttonwood and harduwond more than

did either fawn or adult femsles.

Adult Males

Adult males utilized hardwood, hammock and mangrove more and open-
developed areas, huttonwood and pineland less than expected (Table 16).
Thers was increased use of pineland and decreased use of muticnwood from

winter o fall. Open-developed arcas were used less than expected during

winter, hammock areas less in spring, and mangroves less in fall.

Adult Females

Adult Temales, on an anmal besiz, used pineland, hawdwood and ham-
mock more than expected and open-developed areas, huttonwood and mangrove
less {Table 17). Hammock was used less in winter, spring znd summer while
pineland use inereased in spring and summer. Use of mangroves in spring

and sumher decreased,

Yearling Males

snnual habliat use by yearling males (Table 18) was similar to *hat
of adult meles, Seasonal use showed an inecrease of hardwood areas from
winter to fall, decrease of hammock in spring and summer, and incrsase of

pinciand in winter and spring,



Table 7. FPiant community composition, in pexcent, of radio locations for 21 adult female Key doer, Key
Deer liational Wildlite Refuge, Monroe Go., Florida, 1969-1972.

Mumber of

Feriod Onen® Piné. Butt Hard Mang Hamin Locations
Winter 12 2% 25 13 09 16 707
Srring i5 39 23 10 06 08 1,176
Summer 13 Ll 18 14 06 06 1,190
Fali 17 37 20 15 08 03 1,129
Year 16 37 bl 13 07 07 L, 202

*Habitat type: Open = open-developed areas, Pine = pineland, Butt = ttonwood, Hard = hardwood,
Mang = mangrove, Hamm = hammock

Table 12. Plant community cemposition, in percent, of radio locaticns for 9 yearling male Key deer, Key
Deer National Wildlif'e Refuge, Monroe Co., Florida, 1969-1972.

imber of
Period Open#* Pine Butt Hard Mang Hamm Nunber

Iocations
Winter 17 31 13 09 16 13 178
Spring 11 38 27 10 12 02 541
Suminer 15 23 25 11 19 06 268
Fall 16 21 2L 19 10 10 182
Year 14 34 2l i1 14 06 1,189

¥Habitat type: Open = open-developed arsas, Pine = pineland, Butt = buttonwood, Hard = hardwood,
Mang = mangrove, Hamm = hamnock



Yearliing Femzles
Annual habltat use by yearling females was similar to adult females

4 that vearlings used hammocx less (Table 19). The use of buttonwood

o
i

ERCE]
decreased from winter 1o fall while pineland and hardwood use decreased in

winter, There was decreased use of open-daveloped arszas and mangrove

Male fawms used pineland and mangrove greater and open-deveioped and
buttonwood less than expected con the basis of availability., In contrast,
use of hardwood and hammock was similar to their availability {Table 20).
Female fawns made greater use of pineiand and hardwood and less of hutton-
wood {Table 21), whereas open-developed, mangrove, and hammock areas were
utiiized according to availability.

Male fawms made extensive use of hammock, pineland and hardwood in
spring (the period of their bvirth) tut open-developed areas and mangrove
aress were used 1liftile. TFemale fauns' use of butionwood decreased Iin
spring and summer. As with male fawns, little use of open-developed areas
during spring was evident., Female fawns used buttonwood and hardwood less
in spring and summer and hammeck less from winter to fall, Heavy use was

nade of mangrove during spring and summer while pineland use de sed in

datitat Preference

Te evaluate habiiat preference, the parcent of total locations, as

L
i
=
45}
r.|.
4

dotzrmined by tele vwithin each habltat type was comparsd to the

proportion of sindlax havitat type within dser wonthly ranges. BSach sex

and zge class was analyzed separatsly 1o astimate habifat perfercnce or

o



Tz2ble 1Y, Plant compunity composition, in percent, of radic locations for five yearling femle ey deser,
day Deer National #i3dlife Refuge, Morroe Co., Florida, 1960-1972.

amber af

doriod Jpen* Fine Butt Hard Mang Hlagmn Lot ione
Wintar 24 ok i o7 11 00 11k
Spring 10 Ly ol 17 03 0z 333
Sunmmer 09 34 21 28 o7 01 392
Fall 17 39 17 19 08 60 348
Year 13 36 24 20 07 Y 1,187

*Habitat type: Open = open-developed areas, Pine = pineland, Butt = buttonwvod, Hard = hardwood,
Mang ~ mangrove, Hamm = hammock

Table ZU, FPlant community compesition, in percent, of radic locatiocas for 27 male fawn Key deer, Key Desr
Rational Wildlife Refuge, Monroe ¥o., Florida, 1969-1972.

Fericd Open* Pine Butt Hard Mang Hamm 22?::?022
Winter 11 e 26 03 15 o1 192
Srrirg 01 57 14 1t oo 13 190
Suiiner 12 4 12 09 16 o7 299
Fall 09 48 20 08 15 01 183
Year 09 47 20 07 i3 05 1,364

*Habitat type: Open = copen-developed aveas, Pine = pinsland, Butt = huttonwood, Hard = hardwood,

k)

Hang © mangrove, Hamm = hauwmock
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aﬁaidance according to the method of Neu et al, {1974}, All differences
preganted balou are significant.

Although pineland, open-developed, hardwood ard btultonwood habitat
made up & greater proportion of deer ranges than expected on the ‘vasis of
availability, and hardwood and mangrove less, the utilization of hammock
and mancrove, as determined by tslemstry, was greater. In gensral, it
appeared that hardwood made up a large proporilion of deer ranges and was
preferred, whereas hammock and manszrove made up less but were alsc prefer-
red, Pineland, open-developed and buitonwood made up a2 large pioporiiom
of the range Wt were avoided., Aveidance of a habitat type that made up
a large propgoertion of a range did not necesserily suggest that 14 was nol
important. Such a habitat may be important tut, because preferxence was
based on tlme spent in an area (percent. of vandom daily locaticns), the
animal might have mel its needed requirements of the habital in less
time {(1.w. drinking water in & pine mabitat), Freference for & habitat
type that made up & miner part of a range might suggestthal only a small

area was needed to meet requirements. Avoidance of a hablitat making up

b

a small pronortion of a range, may suggest there was a greater avea of
*his habltat than required, And, preferevce for 2 havitatl maklng vp a
rajor tart of & range, might indicate 2 habitat was scarce and in demand,
Undersrtanding of these aveidance and preference patterns requires knowl-
edge of the behavior and 1ife history of the deer {(to be discussed later).
Hven s0, individual variation, physiographlic arrangemeni of habitat and

poralation pressures may have introduced distorbicus into aspurent wat-

terns of habital selecticon,

Anaaysls of hohiltat conpesition of ranges of adull sales by ¢
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{Pigure 14) indicated & larger than expected proportion of hardwood, open-
developed areas ard buttonweod, and less mangrove and hammock during all
seasons and less dineland in winter (the rut)., However, telemetry data
indicated a prefersnce for mangrove, hardwood and hammock (Figure 15).
Pineland, open-developed and tmtionweood habitats were used less even
though they made up a large proportion of the range. Although deer fed in
all habitats, the open-developed areas were used for this purpose almost
exclusively (Hardin 1974). Reduced use of open-developed areas, which
made up & large propoxtion of the xange, indicated that feeding require-
ments of adult males were met in short periocds of iLime or there was moxe
of this habiiat than required. Buttonwood and pineland, mking up a
large paxt of the range tut avolded, suvplied much of the accessible
water. The increased preference for pineland during the mt correlated
with adult femalse use of this area. In thelr search for females in
estrus, adult males moved to these areas.

Hardwood areas were preferred and made up a greater than expected
proportion of adult male ranges. These areas were used for bedding,
feeding and escape, and water was available in some of them (Hardin 1974).

Tﬁe inereased use of hammock throughout the reproduciive ssascn, and
oneral observations (Hardin 197%4) indicated thai, when pursued by Mucks,
females sntered heavy cover, DMangrove, used as bedding sites, was a

preforred habitat during the hol susmer months,

sdult Females
Plasland, open~devoloped arras, hardweod and hammock made up a

greatsy than expected proportieon of adult fumale ranges during at least

one season {Pigire 16). There was no solection for, nor avoidance of

aritorsicod within the range; however, mangrove was o preferred habltat
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Figure 14, Plant community composition, in percent, of the mean
menthly ranges of 11 adult male Xey deer compared to
that available, Key Deer Maticnal Wildlife Refuge,
Monroe Co., Florida, 1969-1972. Habitat types from
top to bottom are mangrove, butteonwood, harducod,
open-developed areas, pineland and hsmmock.

]
2
9
-
-
W
G
wi
W
0
ié*i# .
O s B4 & A bR A4
z :
g Aiﬁ&ttﬁ{&&&&i&iii
o 411441&&;441%0.5“%%

FROBOATION OF ANNBAL RANEE

Juiy_ ezt o Jen.plar

ant comrunity composition,

Tla in percent, of radic
focations for 12 adult male ¥ay deex compared o
that availoble, Koy Deer Fational ¥ijdlife Refugs,
Morroe Co., Florida, 1950-1972. Iabiizt types

43

from top to bottom axre mangreve, Wlioanuwcod, haxr
wood, opon~developed arens, pinslend and banmock.
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Figure 16. Plant comminity composition, in percent, of the mean
nonthly ranges of 15 adult female Xey deer compared
10 that available, Xey Deer National Wildiife Refuge,
Monroe Co., Florida, 1969-1972. Habitat types from
top 1o bottom are mangrove, mitonwood, hardwood,
open-developed areas, pineland and hammock.
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Fignre 17, Flant commnity composition, in percent, of radio
locations for 21 adult female Key desr compared o
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Monxoe Co., Florida, 1969-1072. Hebitat types
from top to botion are mangrove, Wittonwosd, hard-
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(Figure 17). Preferred use of 2 smll arca may indlcaiec that mangrove was
sufficient for feeding., As wizil adult males, adult female use of hardwood
areas indicated thelr ilmporiance as escape cover, Upen-developed and
pineiand areas, nermally used for feeding, were used less even though
they made up 2 large provortion of the range. The decreased preference
for pineland during rul and pre-fawning pericds, with increased preference
for hammock and tuttonwood, may indicate an aveoidance of harassment by
bucks and stiress prior to fawning, respectively, Availability of water

was probably a factor in the decreased prefersnce of pineland and the

inersased use of hammock and tuttonwsod,

Yearling Males
In a comparison of range composition (Figure 18) and habitat use

(Figure 19), muttonuwood made up & greater part of the range than expected;
i, this hablitat was avoided, especially during the late breeding season.
Pinewood was used less during 213 but the late breeding season when heavy
use occurred. DBecause yearling malesg were observed to aveid conflicts

i1th adult tucks during the breeding seasom, yearling males used pineland
less early in ths season when adult ucks used it most. HRecauze botton-
wood made up a large portion of thelr ranges tut was used Jess, yeariing
maies appeared to spend less time in areas with Jittle cover; this was
confirmed with lslemetry. Durirg the late rut when adult malss were less
active sexually, yuarling talszs preferred pireland and hammock where aduit
ferales were fownd, Thers was an inorease preference for hammock Trom

[y

Aprii through March. O

sn-developed areas appeared o be referred

\"5

during periods when they made up & less than sxpecied prorvoriion of the

range. Haodweod arcas weore prevexred during all Tt the pre-fawning

Beriod.  Mangrove was preferred throughont the yeer with pasl use in July
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Flgure 18. Plant community .composition, in percent, of ths mean
monthly ranges of nine yearling male Key desr compared
to that available, Key Deer National Wildlife Refuge,
¥onroe Co., Florida, 1969-1972. Habitat types from .
top to bettom are mangrove, tuttonwood, hardwood,
open-deveicped arsas, pineland and hammock,

ek
o
. 2
2 a
2 %
< g
3
5 E
fite
3 >
= b4
z 5
re Ll
-4 i
g 2
o I A o
Apr—tune Orr.Dec *

TMeure 19. Plant community compositicn, in percent, of radio
locations for oine yearling male Hev desr commared +o
that available, Xey Feer Natioral ¥Wildiife Refuge,
Monroe J¢., Florida, 1969-1972. Habitat iypes
from top te botiom are mangreve, butlicnugsd, hard-
woud, open-developed areas, pinelaond and hemmook.
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throngh September when cool bedding was avallable.

Yearling Females

Buttonweood made up a greater proportion than expected of ranges only
during winter, whereas pineland made up less of the range (Figure 20).
Yearling females showed a preference for tuttonweod during the late
breeding season, whereas the preference for pineland, where adult micks
were, decreased {Figure 21). This could be correlated with an avoidance
regponse to tucks during the late breeding season and fto aduit doss
during the early fawning season (Hardin 1974). Developed areas made up a
iarge proportion of ranges tut were awvoided. Hardwood made up more of
the range than expected and was preferred. Use of mangrove inoreased
during the reproductive season even though it made up less of the range
than expected, A preference for hammocks was observed duxring the fawning

Season.

Fawns

Ranges of male fawns contained a greater than exvecied ares of ham-
mock and pineland earlier in their lives than later (Figure 22), indicating
thaese Eabitats were preferred most often by does as birth axeas., TFollowing
bivih, male fawns had ranges containing less hammock ithan expecte¢ during
their Tirst year of life; however, pineland continved to be & preferred
habitat, HMangrove areas were preferrsd duving all but carly in the fawn's

13T

o

s while havdwood and hammock were preferred only during the quarter of
their birth (Figure 23). Open-developed aveas made up o sgreater than
expectad proportion of ranges only during summer when they were alaso
rreferrad.

Yaw female Tawns were redio-tracksd and, *thersfoxe, data are not
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Pigure 20, Plant community composition, in percent, of the mean

PRRCENT OF LOCATIONS

monthly ranges of five yearling female Key deer compared
to that avallahle, Key Deer National Wildlife Refuge,
Monroe Co., Florida, 1969-1972. Habitat types from

top to bottom are mangrove, tutionwood, hardwood,
open~feveloped areas, pineland and hammock,
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Figure 21. tant commnity composition, in percent, of radio

locations for five yeariing female Kay deer compaved
ta that available, ¥ey Deer Hational Wildlifs
Refuge, Monrce Co., Florida, 1965-1972, Habitat
types from top to bottom 2re mangrove, buttonwood,
bardwood, open-developed areas, pineland and ham-
mani.
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Flgures 22. Plant commnity composition, in percent, of the mean
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monthly ranges of 2t male fawn Key deer compared to
that avallable, Hey Deer Nationgl ¥Wildlife Refuge,
Monree Co,, Flerida, 1969-1972. Habitat types from
top to bottom are mangrove, mitionwcod, hardwood,
open-developed arszas, pineland and hammock.
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Figure 2Z3. Plant community composition, in percent, of radio

lecations for 27 male fawn Key deer compared to
that availanle, Hey Deer Haticyal ¥ildlife Refuge,
Monros Co., Flovida, 1969-1G72, Habnitat types
from top to bodtom are mangrowve, butionwood, hard-
wood, open-developed areas, pinsland and hammock.
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.extensive. The use of pineland by female fawns reflects adult doe pref-
erences of these as birth areas (Figures 16 and 2%). Female fawns showed
a preference for pineland during the summer breedinz season (Figure 25).
Hardwood was preferred during all it summer while hammock and tutionwood
were preferred during Jamary through June. Open-developed areas were
aveided during all seasons while mangrove was given preference the first

& months of life.
Habitat Prefersance Related to Fnvironmental Factors

Daylight

Daytime locatilons, as determined by telemetry, were in significaniy
different habitats from noceturnal ones both anmally and seasonally (Table
?2}. Pineland was used to the same degree during day and night. Open-
developed areas were used significantly more at night while tuttonwood,
hardwood, mangrove and hamnock were used less.

BDuring the first 4 months following birth, fawns were not aetive at
night. Adult bucks tended to use open-developed areas much less at night
during the rut from fall through winter than during spring through sumver,
probably because they were following does rather than feeding. White
(1973:480) noted that adult bucks voluntarily ate less during the rut.

Except for newborn fawms and yearling females, all deer made more use
of open-developed habitats in daytime during spring through summer than
during other seasons., This may have been in response to attacks by
mosquitoes. During fall through winter, yearling femsles utllizasd open-
deveioped areas more extensively at night than othar times, protably to
aveld buck harassment.

A1 animals tended fo oceccupy hardwcnd more during daylight than at
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Figure 24, Plant commnity composition, in percent, of the mean
monthly ranges of six female fawn Key deer compared to
that availlable, Key Deer Natiocnal Wildlife Refuge,
Monroe Co., Florida, 1969-1972. Habitat types from
top to Wottom are mangrove, buttonwood, hardwood,
open~developed areas, pineland and hammock,
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Figure 25. Tlant commnity composition, in percent, of radio
iocations for 14 female fawn Key desr compared io
that avallable, Xey Deer National Wildlife Refuge,
Monroe o., Florida, 1963-1972. Habhitat types

fron top to bottom are mangrove, bultonwood, hard-
wood, onen-developed areas, pincland and kammmock,
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Plant communiity cowmposition, in percent, of radio locations during day and night hours tor 81
Koy deer radic-tracked, Key Deer National Wildlife Refuge, Monroe Uo., Fiorida, 1509-1972.

Perind Daylight* Openx# Pine Butt Hard Mang Ramm jumber of
Winter Day 02 27 31 15 14 12 1,162
Night 21 26 27 10 08 08 1,256
Spring Dey 05 36 25 14 10 07 1,832
Night 21 34 2h 09 08 04 1,308
Summer Day 05 37 21 18 10 08 1,597
Night 23 36 17 11 10 03 1,302
Fall Day Ol by 20 16 11 08 1,268
Night 24 37 17 13 06 02 1,528
Year Tay Ol4 35 25 16 11 09 5,859
Night 22 33 2t i1 08 Ol 5, 3%

*Day aqual period betwesen sunrise and sunset and night equal all other time periods

#xHabitatl type:

Open =

Mang = mangrove, Hamm

open~developed areas, Plne
hammock

pineland, Butt = buttonwood, Haxrd = hardwood,
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_night (Table 22). Mangrove and hammock also appearsd to be used greater
during the day. All these areas offered escape cover and coel bedding and
loafing areas durlngz the day. Buttonwosd and pineland were used almost
squally during day and night. Jeter and Marchinton (1964:148) in north-
wegstern Florida, also observed deer in wooded portions of their range

during daylight and in open range ati night,

Rainfall

Teiemetry locations revealed that deer avoided open-developed areas
and utilized hardwood areas greater when rainfall was over 0.25 inches per
day {(Table 23). This difference was significant on an annual basis;
seasonally, it was significant only in spring, when more data were
available to compare the effects of heavy and light rain on deer behavior.
During some of the heaviest rains, some deer invariably Ybedded or fed in
open~developed areas. But, during the spring fawning season, adult does

remzined with fawns in heavy cover.

Tenmperature

go significant correlation was detected betwsen either daily maximm
or miﬁimum temperatures and deer use of hablitat as judged by telemetry.
Because of this, the interaction between maximum and minimum temperaturss
was anaiyzed. Deer locations obitained on days when the minimm tempera-
ture was 40 degrees were grouped with those obfained on days when the
minimin temparature was 70 degrees or above and tesied against locations
cvtaired on days when the minimm temparature was 50-60 degrses (Table 2&}.
A Chi-squaTe test indicated a significant difference, showing that grester
use was made of open-developed areas during psriods when temperaiures weve

pither low or hight, ut pinelands and tuttonwood loze.



Plant community composition, in percent, of radilo locations by rainfall zreater than G,25 1nch

sabie 2. (1) and less than 0,26 inch (II) for 81 Key deer radio-tracked, Key Deer National Wildlife
Refuge, Monroe Co., Florida, 196%-1972.
Period Rainfali Open* Pine Butt Hazd Mang Ha.mm Jambet of
Winter I 15 27 27 12 10 08 226
IT 11 25 29 12 11 10 2,082
Syring 1 09 30 26 19 09 07 192
IT 12 35 27 11 09 05 2,714
Summer I 10 36 19 16 11 o7 712
IT 14 37 19 i5 i0 06 2,187
Fall I 19 bo 13 13 07 07 188
1T 15 38 19 15 09 05 2,607
Year I 12 34 21 15 09 07 1,318
II 13 34 2l 13 09 06 91590

sHabitat type:

QOpen
¥ang = mangrove, Hamm

open-~developed areas, Pine = pineland, Butt = buitonwood, Hard = hardwood,
hammock

9%



Tatle 24, Plant community composition of radio locations by various combinations of daily minimum and
mzximm tenperaiures for 81 Key deer radio-tracked, Key Desr National Wildlife Refuge, Monroe
Co., Florida, 1969-1972.
Temp

Min.-Max Crpern*® Fine Butt Hard Mang Hamm Totals
LO - 50 17{22 )%* 19{(25) 15(19) 9(12) 9(12) 9{12) 78(100)
46 ~ 60 15(20) 29(39) 13(17) 11(15) 6(08) 3(04) 77(100)
4o - 70 7{08) 25(30) 2h{29) 9(11) 15(18) 4(05) 84(100)
50 « 60 40(10) 103(26) 106(z6) 58(15) 51(13) 41(10) 399(100)
30 = 70 146(15) 276(29) 251 (26) 125(13) 82(09) 78(08) 958(100)
50 - 80 6{0k) 57(36) 40(25) 24(15) 21{13) 10(06) 158{100)
80 ~ 60 0{o0) 2(33) B(67) 0(00) 0(00) 0(0a) 6{100)
£Q -~ 70 120(12) 32h(32) 265(26) 125(12) 102(10) 72(08) 1,014{100)
60 - 80 ol (06) 538(35) 131 (26) 249(15) 197(12) 115(07) 1,674(100)
60 - 90 3(07) 22{51) 2(05) 12(28) 2(05) 2{05) 43(100)
70 - 70 0(00) 13(m) 7(41) 5(16) 5{16) 2(06) 32(100)
70 - 80 3¢3(11) 1,093(38) 658(23) 380(13) 277(10) 163(06) 2,874(100)
70 - 90 85{0k4) 977(40) 589(24} 379(16) 227(09) 167(07) 2,420{(100)
80 - 80 1(0%) ?(37) 2(11) 5(26) 2{(11) 2(11) 19{100)
80 - 90 _2h(al) 29(34) 23(20)  __13(11)  __41(09)  _6(05)  __416(100)
Totals 907(09) 3,671(36) 2, 506(24) 1,442(14) 1,052(10) 700{07) 10,279(100)
*Habita®t type: Open = open-developed arcas, Pine = pineland, Butt = buticnwood, Haxd = hardwood,

Mang = mangrove, Hamm

**Percentage of total

hammock

s
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Because of the subtropical climate in the Florida Xeys, one might
expect that tomperature effects on deer use of habitat would be minimal.
The highest temperature recorded between 1969-1973, was 96 degrees (Fr),
the lowest 39 degrees; the mean anmial temperature was approximately 75
degrees (Ralph Higgs, Big Pine Key area weather station).

When temperatures are either low or high, deer are known to utilize
dense areas for protection from coid and heat, respectively {Severinghaus
1947, Fobinson 1960, Ozoga 1968, Verme 1968 and Loveless 1%64). This may
he the reason Key deer utilized pinelands and buttonwood areas less under
louw temperatures; except for the open-developed areas, these were the most
open of the six habitats, However, this does not explain utilization of
open-developed areas during low temperatures more even though they were
least protected.

An explanation lies in Moen's (1968) work or surface temperatures
and radiant heat loss from deer. He (1968:3&3) noted that deer in the
agricultural habitat of western Minnesota d4did not always seek heavier
cover during cold winter weather. He observed that when alxy temperatures
did nct rise above -18 degrees (C) for an entire week, deer continued %o
bed in open fields and fed on corn, soybeans and dry sweet clover. He
showed that this was possible from an energetic standpoini, because the
diet supplied an adequate guantity of metabelizable energy. He emphasirzed
that therme]l energy emanating from the cover could only serve to raduce
heat loss; Tut, sufficient food had to be availablie for hasal energy
reguirements and for activities. Key deer way have utiliszed open-developed
arezas more during cold pericds as a xeady source oY food to replace heat
toss. Moen (1968:3L3) emphasized that the quantity of heat lost hy an

aniral mist be balanced agalnst the heat produced by metaboliec procosses.



He also noted that fecd must e considered the basic reguirement, and cover
éecames physiologically important only when its presence is necessary to
maintain a positive energy talance. Because of their small size and
large surface to volume ratio, Key deer may be similarly affected by less
extreme temperatures than their counterparts on the mainiand., Key deer
may find it more efficiant to replenish heat energy loss by utilizing a
habitat with aturndant food and Jess cover than to use one with greater
cover and less food.

During periods of high itemperatures, Xey deer may have utilized open-
developed areas more because of the lower amount of thermal energy present

which would in effect be cooler at night than would be the other habitats.

Wind

There was no appavent effect of wind direction on déer use of
hadltat {Table 25). However, wind speed exceeding 15 mph (Table 25),
resulted in some significarnt differsnces in habitat utilization. These
differences were on an anhual besis and during winter and spring. When
wind speeds exceedsd 15 mph, open-developed areas were used more during
spring and summer and used less in winter. Buttonwocod tended to be used
more during all seasons when wind speed exceeded 15 mph,

Such utilization of open-developed and tutionweod arsas {the two less
dense habitats) during summer was expected; for, with greater wind speed,
more effective cooiing cf deer occurred, In contrast, during periods of
low wind speed, cooling would be more effective in shaded cover. Deer may
alse have used these open areas to ¢scape attacks by mosquitces. During
the summer rainy season, rosquitoes were numercus in the dense hablitats.
By hwedding in more cxposed areas, Key deer could take advantage of the

nizh wind specd which hampered flight of mosquitoes, Just why deexr



Tatle 25, Plant community composition, in percent, of radioc locations by wind direction for 81 Key deer
radlo-tracked, Key Deer National Wildlife Refuge, Monroe Co., Florida, 19693-1972.

Wind Direciion Jpen* Pine Butt Hard Mang Hamm Eizzzzeii

North 13 30 27 i1 11 08 1,334
Northeast 15 33 2k 14 08 06 2,5%

East 12 T 25 15 08 06 1,576
Southeast 13 35 21 16 10 05 3,002

South 13 38 21 i2 10 06 1,264 .
Southwest 0g 33 20 14 16 C8 210 “
West 08 - 31 30 08 13 10 103
Northwest 11 34 23 14 11 07 b3

sHabitat type: Open = open-developed areas, Pine = pineland, Butt = buttonweod, Hard = hardwocd,
lang = margrove, Hamm = hammock



Table 26,

Plant community composition, in percent, of radio locations by wind speed between 0-15 mph and
Letween 15-30 nph for 81 Key deer radio-tracked, Key Deer National ¥ildlife Refuge, Monroe Co.,
Florida, 1969-1972.

Period Wind Speed Open* Pine Butt Hard Mang Hamm Number of
{mph} Iocations
Winter 15~30 06 27 29 16 11 10 280
0-15 13 26 29 12 11 10 2,114
Spring 15-30 16 35 28 13 10 ol 297
0-15 12 3 21 12 09 05 2,562 -
Sumner 15-30 16 37 23 15 08 ol 158 =
0-15 13 39 18 15 10 06 2,423
Fall 1530 12 36 20 12 12 09 139
0-15 15 39 18 15 08 05 2,587
Year 15-30 12 33 24 14 10 07 874
0-15 13 35 23 13 10 06 9,686

*Habital type: Open = open-developed areas, Pine = pineland, Butt = tuttonwood, Hard = hardwood,
Mang = mangrove, Hamm = hammock
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utilized buttonwood areas greater in winter when wind speed exceeded
15 mph was not clear., The tutionwood habitat provided some shelter from
wind and also allowed sufficient exposure io solar radiation to help

maintain body loss during these cooler periods.,

Moonlight

In the summer, buttonwood was used significantly more during periods
of a three—quarter moon than during other moon phases {Table 27). At
present I cammot offer an explamation for this difference nor can I be
sure that the difference 1s real; the effects of moonlight may have been

masked by other varlables.

Cloud Cover
Ko significant difference could be deitected between light, medium nor
heavy cloud cover on deer use of habitats (Table 28). Either the effects

of cloud cover were masked by other variables or were non-existent.
Habitat Change

During Jamuary 1969 through June 1973, land clearing on Big Pine Hey
averaéed about 115 acres per year {Tahle 2). OFf the 3,640 aeres of
undasveloped land, approximately 1,500 acres are owned by the NHational
Audubon Society and the U:!S. Covernment {Jack Watson, personal communioca-—
tion). If the above rate of development contlnues unchecked, all non-
developed, privately-owned land could be developed in less than 20 years.
It is inovitable that the Key deer population will decreasze due to con-
filiets with human populations and reduction in hadbiiat,

land cleared and developed represented approximately 90 percent pine-

land, hardwood and mangrove habiltats (Table 2}, The importance of these



Plant community composition, in percent, of radio locations by three~quarter moon (I} 2nd all

other combined moon phases {II1), for Bl Key deer radlo-traciked, Xey Deer Mational Wildlife

Refuge, Monroe Co., Florida, 1969-1972.

Number of

Period Moonphase Open* Pine Butt Hard Mang Hamn Iocations
kinter 1 19 24 32 10 08 08 113
IT éi 26 27 10 08 08 1,143
Spring I 19 37 b1 03 60 o0 32
Iz 21 34 24 09 08 ol 1,276
Summer T 14 b 25 09 05 05 95
Il 23 36 16 11 10 03 1,203
Fall b 21 48 17 12 02 00 58
11 24 36 17 13 06 03 1,470
Year I 17 36 28 09 05 05 302
11 23 33 21 11 08 Ol 5,092

*Habitat type:

Cpen

open-developed areas, FPine
Mang = mangrove, Hamm = hammock

pineland, Butt = buttonwood, Hard = hardwood,

€07



Table 28. Plant community composition, in percent, of radio locations by cloud cover for 8L Key deer

radio~tracked, Hey Deer National Wildlife Refuge, Monroe Co., Florida, 1969-1972,

Pericd Cloud Open* Pine Butt Hard Mang Hamm Number of
Cover , Iocations
Winter Light 12 26 30 11 10 11 1,625
Medium 0% 27 27 17 12 08 &07
Heavy 26 21 27 08 13 06 162
Spring Light 14 33 27 11 10 05 2,011
Medium 08 36 28 12 09 06 601
Heavy 09 34 27 18 07 o4 247
Summer Light 13 38 18 14 10 06 1,571
Medium 12 38 20 15 10 06 778
Heavy 14 38 19 13 09 06 24y
Fail Light 14 39 19 14 69 05 2,203
Medium 20 37 18 1l 06 05 Loy
Heavy 09 Ly 10 25 03 09 116
Year Light 14 34 23 13 10 06 7,410
Medium 12 35 23 15 09 06 2,393
Heavy 14 34 22 s 08 06 769

#Habitat type:

Open = open~developed areas, Pine

Mang = mangrove, Hamm = hammock

pineland, Butt = buttonwood, Hard = hardwood,

HoT
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hatitats was established by this study. The use of open-developed areas
by deer waz below the percent availability; and, with 115 acresz being
cleared yearly, the percent deer use of open-developsd areas can only
decreass.

Harlow {1959) evaluating white-tailed deer habitat in Florida, indi-~
cated that pine-cak upland, sand pine-serud oak and hammock habitats
could support more deer per acre than most other types in the Siate. And,
as pointed out by Hells and Crawford (1960}, a greater number of deer in
a declining habitat will scon lead to a deer herd exceeding its carrying
capacity. With continmued cverbrouwsing seriously reducing forage, only a
decline of the herd can bhe expecied.

Big Pine Xey has more than 100 miles of mosquito ditching., These
ditches as well as firetrails have opened new itravel rouies and aliowed
freer deer movement through thick areas of hardwood-hammock habitats. The
mew land" created by the mar]l extraction from mosquito ditching has made
available an "edge" {open) habitat extending into and through all major
habitats. Heavy desr use was made of these openings and of the herbacsaous,
woedy and grassy pilants that invaded. Recause some of these ditches
created contained suitable water, deer use was possible even during
dronght., Conceﬁtrations of deer activities around smier supplies created
by ditching was evident. These ditches probabdbly enhanced the deex
carvying capacity and affected herd distribution. However, the presence
of dltches in some areas did vesult in fawn mortality (Hardin 1974},

Yegetation in the lower Keys has been greatly intfluenced Ty fires, as
have plant comminities in all south ¥Wlorida for the past 2,000 to 3,000
years {Xinkas 1973). Absence of firves from the normally open pinewoods

resulted in veplacement of pines by dense hardwood hammooks (Dickson 1 55).
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Aﬁ a wesuit, most low growing species were eliminated and the dense hard-
wood species had Tew, low side branches avallable to deer. During this

study, new woody and hsrbaceous plant zrowth following fires, imnmediately
attracted deer; z2nd, extensive pevensnits to such areas cccurred for up to
£-% ponths. Use then declined and was drastically reduced afier about 18
months., Deer attracticn was also noted following fire or mowing in open,

grassy areas, oSuch changes in habitat greatly affected deer movements

and utilization of given areas.
Population Pensity of Desr on Big Pins Key

Tn estimsting population densities, fawns were not included until
October of the year of birth because few fawns were active at night prior
Lo the Tall season. Because of thls, population sstimaies exhibited an
increase stariing in fall each year., Therefore, anaual estimates were

besgun with the Octoter census data of 1968, Monthly estimates wers made

from January 1969 on and quarterly estimates from summer 1968 on.

Boad Census Bstimatiss of Deer Densities Within Hefuge

Qombining quarierly census data (Table 23) to determine anmual esii-
mates yielded 61 deer in 1969 (October 1968-September 1969), 83 in 1970,
izolin 1974 and 110 in 1972 (October 1971-June 1972}, From January 960

through June 1973, monthly estimates of deer density based on the standard

-

-nile census varied from 37 deer in July and October 1969 to 177 in

]

Tebruary 1972 (Table 30). Estimaies by quarters (Table 29) showed an
saerease in the mumbsr of deer from January 1969 (67 deer) until winter
1971 (4% daer). TFollowing “his, the populaticn seemed to docreass; how-

ever, the apparent declline throughout 1971 and 1972 may have been caused

oy deer moving Trom other keys onto Big Pine Key (see later section)



Table 29. Quarterly estimates of population size by age and sex taged on nightly 10-mile censuses on
Big Pine Key, Key Deer National Wildlife Refuge, Monroe Co., Florida, Uctober 1968-June 1972.

Population Estimates

Yoariings
Quarter All Deer Adult Does Aduli Bueke Bucks Does Both Fawms
N C.L.* N C.L. N ¢. 1. N c.L. XN ¢.L. N c.L. N ¢, L,

Dot-Dec 68 242 140 -—— -— -— - — 20 12
dJan-Mar £9 61 ¢ 19 5 12 7 ——— - - 21 5
Apr-June 69 70 13 29 6 7 2 14 20 8 1 25 6 R
July-Sept 69 42 7 2 7 g 4 7 2 I 0 10 2 -—-
Oct-Dec 69 67 12 15 3 - 8 4 —— 21 1z 19 &5
Jan-Mar 70 67 5 33 8 5 2 9 3 4 0 12 3 1?7 2
Apr~June 70 88 10 56 5 i 1 g9 3 10 0 2. &4 ———
July-Sept 70 83 8 4 b 12 2 17 10 10 2 23 6 ——
Oct-Dec 70 127 12 59 8 17 5 10 3 12 5 20 5 21 4
Jan~Maxr 71 156 11 35 5 23 9 26 9 13 5 bz 12 49 11
Apr-Juns 71 117 3 61 2 23 3 15 35 2 31 6 -
July-Sept 71 97 3 57 3 20 3 13 3 10 0 21 2 -
Oct-Dec 71 118 5 48 2 20 6 9 2 132 23 3 25 3
Jan-pMar 72 114 12 g 7 ——— 16 5 7 0 17 3 1
Apr-June 72 1010 10 47 4 18 3 - 15 4 39 15 -

*Plus and mimus ninety-five perceni confidence limit,
**Insufficient data for population estimate.
**2Insufficlent data and fawns not counted for population estimates during these perleds.

0T



108

Table 30, Monihly estimates of population size based on weekly 10-mile
: censuses on Big Pine Key, Key Deer Naltiomal Wildlife Refuge,
Monrce Qo., Florida, Jamuary 1%69-June 1972,

o

Population Estimates

Menth _1969 _ _1970 1971 1972
N C.L.* N L, N C.l. ¥ ¢, T.

Jan 57 8 72 13 176 26 90 12
Teb 151 95 68 8 W1 200 w77
Mar 43 4 61 8 157 26 113 17
Apr 75 9 89 17 135 6 106 18
May . 58 18 131 13 108 3 100 6
June 08 53 83 7 101 9 68 12
July 37 6 86 16 102 5

Aug 4 11 7% 10 93 11

Sept 83 65 77 13 89 8

Oct 37 9 116 26 123 11

Hov i 3 138 3% 106 9

Dec 92 27 26 8 119 2

*Plus and mimus ninety-five percent confidence limit.
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d#ring a drought from Jetober 1970 through May 1971 increasing estimates
during winter 1971 (156 deer) and spring 1971 (117 deer). Estimates prior
tc the drought, in spring 1970, and those following the drought in spring
1972, were 98 and 101 deer, respecitively. The apparent decline in popula~-
tion size noted in all Years during summer was caused by the fawm crop

n% being ineluded in the estimates,

Road Census Estimates of Deer Densities on Big Pine Key

Application of the Scilmmacher-Eschmever technique to data fronm
sunrrise-sunset censuses (Tables 31 % 32), revealed a2 population of 177
animals for Big Pine Key. The sunrise census jyielded a significantly
kigher population estimate (213) than the sunset cersus (165); the
proportion of marked to unmarked deer seen during the sunrise census was
significantly less 'f.:har; that for the sunset cernsus,

Behavior of radio-tagged animals indicaied that at sunset certain
anirals noved inte open arsas Yo feed. Because mosi were marked due %o
eaze in capluring, such animals were more readily seen during the sunset
census. In contrast, seldom was any deer observed in open-developed
2roas during the sunrise census; deer were usually observed crossing

mads at this time. Therefors, the more random mix of marked to unmarked

y

deer would have been during the sunrise census. For this reason the sun-

The numwber of deer seen per mile along the 10-rile census route was
correlated with the Schumacher-Eschmeyer estimate of populaiion size to

determine if these data show population trends. The 3chumacher-Eschmeyer

mile are independent indications of the herd increase oy dscrease during

& given yoawr, OFf the two methods, the latier is ruch easier 4o apply and



Table 31, Results of sunrise census conducted for all of Big Pine Key, Key Deer National Wildlife Refuge,
Honroe Co., Florida, January 1971-December 1971,

Number Total Number

of Number of Deer Buckiloe;Fawn Marked Non-Marked  Number Per

Month Censuces Buck Doe Fawn Unidentified Ratio Deer Deer Obsexved Mile
Jan 2 8 9 7 h «89:1:.77 5 23 28 32
Feb 2 3 11 10 3 L27:1:.91 5 19 24 27
Mar 2 3 8 6 1 .3811:.75 8 10 18 .20
Apr 2 8 32 0 by «25:1:.00 21 23 Ly .50
May 2 17 26 1 3 .65:1:,04 19 27 L7 .53
June 2 10 19 1 1 .5211:,05 17 13 31 .35
July 2 12 33 5 2 .36:12.15 26 26 52 .59
Aug 2 3 14 5 3 L2111:.36 10 12 25 .29
Sent 3 2 15 6 0 JA311: .40 9 14 23 17
Oct 2 & 7 6 1 .8611:.86 9 11 20 .23
Nov 2 3 12 8 0 2521 .66 6 17 23 .26
Dec 2 8 _€& 3 0 1.33:1:.50 6 11 A7 219
Total z5 83 192 58 22 WA351: .30 141 206 352 .32

OTT



Table 32. Results of sunset census conducied for all of Big Pine Key, Key Deer Natlonal Wildiife Refuge,
Monroe Co., Florida, January 197i-December 1971.

Numbter Total Humber
of Number of Deer Buck:Doe:Fawn Marked Non-Marked HNumber Per
Month Censuses Buck Doe Fawn Unidentified Ratio Deer Deer Observed Mile
Jan 2 9 23 15 4 39:1:.65 14 37 51 .58
Feb 2 13 17 7 3 7611341 20 20 40 W5
Max pal 13 21 10 9 451,48 19 2k L3 49
Apr 2 i 3% 0 3 H1:1:.00 23 28 51 .58
May 2 17 27 0 0 63:1:.00 26 18 Ly .50
June P 8 9 0 0 ,89:1:.00 13 4 17 W19
July 2 9 17 2 2 «53:1:.12 19 11 30 3
Aug 2 6 8 0 0 v75:1:.00 11 3 14 W16
Sept 3 L 8 0 2 ,50351:.00 11 3 14 11
Oct 2% 3 6 11 0 «50:1;.17 9 1 10 11
Nov 2 6 b 3 2 1.50:1:.75 4 11 15 17
Dec 2 A 11 3 L J6:1:.27 11 1l 22 .25
Total 25 9% 185 I 29 52:23.,22 180 171 351 .32

¥On one census no deer were seen.
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11 provides a comparable estimate (r = 0.746 when ithe two methods are
cumpare@}.

Tt willl be impractical for refuge versonnel o devole the Ulime and
erergy necessary to mark deer for use in obitaining population estimates,
tut a road census would be practical, ~ensuses should be conducted during
Decerter-May or June-~November when deer are most readlly seen along the
census route {Tadle 33); because of these monthly variations, only obser-
vations for the same months should be compared.,

During 1969 and 1970 the number of deer seen per mile averaged 0,65,
whereas during 1971 and 1972 the average was 1.11 and 1.14 deer,
respectively (Table 34). The increase in the number of deer sighted
batween the second and third yeaxrs of the study seemed due io a stable
raprlation increase, because during the third and fourth years the number
remzined high, Further, the percent of tucks, does, and fawns seen during
these years indicated stebilization. The percent of fawns decreased,
whereas adult bucks and does increased (Table 3%), further evidence of
stavilization {Dasmann 1964:92).

The use of sex ratios and age ratios to evaluaie herd preductivibty
should ﬁe done with rauiicon., Such ratios vary depending upen the methods
usged to determine ithezm. Pased on all recorded observations of Xey desr,
the apparent composition of the herd varied by year, month and time cf day
{Bardin 19?4}. These variations were due to measonal changes in behavior
0f deer ahd were reflected in the prowbility of seelng marked deer along
the 10-nile census route (Table 35). The probability of seeing marksd
deer alorg this route varied by month, adults.and yeariings of YWwih sexesz
were spserved zlmost equally during April; however, pewborn fawns were not

s@an &t nloght during this period. Hence, April was best for ohbtaining
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Table 33. Besulis of weekly censuses along 10-mile route, Blg Pine ¥ey,
Key Deer Natiomal Wildlife Refuge, Monrce Co.,, Florida,
July 1968-Juns 1972,

Kumbex Total No,
Month & of Deer Bumber
Year {ensuses Observed Dezxr/Mile
July 68 L 18 0.45
aug 68 5 pl 0,48
Jept 68 L 23 0. 57
Oct 68 4 18 0,36
Nov 48 4 26 0,45
Dec 68 Eh 29 C.73
Jan 49 5 ) J.84
Feb 59 4 26 3.65
Maxr 69 L 27 3,68
Apr 69 4 37 0.93
June 69 L 26 0,65
July 69 5 22 0.4
Aug 69 4 16 C.40
Sept 69 4 14 0.35
et 69 5 10 0,20
Yov 69 4 i6 0,40
Dec £9 4 35 G, 85
dan 70 g 43 0.86
Fab 70 4 35 0.88
Maxr 70 i 2l 0,60
Epr 70 5 S 1.08
May 70 4 16 0,50
June 70 L 23 (.58
July 70 g 25 0.50
sug 70 4 21 .52
Sept 7 % 16 0,40
Oct 70 5 16 0.32
Nov 70 4 35 : 0. 70
Dec 70 5 18 0.56
Jan 71 L 56 1.65
Feb 71 L 48 1,70
Mar 71 4 53 1.38



Table 33. Continued.

—

Munbar Total HNo,

Month & aof Deer Mumber

Ysar Censuses Observed ' Deer/®ile
Apr 71 & 78 1.91
May 71 4 63 1.51
June 71 L 23 0.51
July 71 5 62 1,24
Aug 71 L 23 0.58
Sept 71 5 45 0.90
Get 71 L 51 1.28
Nov 71 4 61 1.55
Dec 71 L 85 2.13
Jan 72 4 27 0.68
Teb 72 2 20 1.00
Mar 72 5 55 1.20
Apr 72 4 43 1,08
May 72 & 40 1.00
June 72 3 g 0.30




Syummation of rosd census datc fron October 1968-June 1972, Key Deer National Wildlife Refuge,
W =)

Honroe Co., Florlda,

Year® % Bucks % Does % Fawns Deer/Mile
1969 15 46 39 0.65
1970 9 L8 43 .65
197 12 55 33 1.11
1972 19 54 27 1.14

*Data to oblain percentagez were from October of preceding year through March of year listed, as few
fauns were active during April-Beptember at night.

SIT



Table 35. The probability of observing marked deer along a 10-mile census route, Big Pine Xey, Key Deer
National Wildlife Refuge, Monroe Co., Florida, based on acitual observations of marked deer
from June 1968-June 1972,

91T

ING AP YM YF Fi FF AL1l, DEER
Period (1,480)x*  (4,985) {(1,184) {(781) (769) (312) (9,511}
ADY .13 1 .10 .10 .00 ) 11
May .08 12 ,13 a2 .00 .00 a1
June 295 =06 201 207 =00 200 295
Spring : .09 .09 .08 10 .00 .00 .09
July .08 .10 .11 .10 .00 .00 .09
hug .07 Ol .14 .06 .00 .13 .06
Sept _ 204 06 206 =04 +00 00 205
Surmer .06 07 .10 .08 .00 03 .07
Ozt L0b .06 Od .05 A0 16 .06
Hov L 06 .09 07 1 16 15 A0
Dec =08 220 =97 212 13 27 PRy
Fall .06 .08 06 .09 A3 19 09
Jan L0 .06 07 Jdh 12 W25 L9
Fab .05 .10 L 07 06 i .20 .09
Mar =02 08 211 2905 =07 Al A 08
Yinter .03 .08 .08 .08 10 .18 .08
Year L7 .08 08 .09 .08 15 .08

*Sex and age classes: AN = adult males, AF *~ adult females, YM = yearling males, YF = yearling feimles,
M = fawn males, FI = faun females

*rHunber of censuses times number of marked deer
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pre-fawning sex ratlos, Using 4pril data, the tuck:doe ratio was 0.41 1o

1.00, Harlow and Jeones {1965:63) irdicated an adult male:female ratio
prior to fawning as 0.43 1o 1.00 for the mainland of Florida. Tabeor and
Dasmann (195?) rnoted that the population structure of black-tailed deer
in California was best determined in July and December when all age and
Zex classes were equally visible. Although, July was also a good month
to determire population structure for Key deer, December was not {Tatle
35). Taber and Dasmann {1957) considered December favorable as the

rut had subsided and bucks had retuzrmed to normal levelsz of mobilitly prior
1o the shed of antlers., In contrast, female Key deer fawms uwere zctive
in December az they were being pursued by bucks during the late rut:
this greatly increased the probablility of sighting these fawns along the
cengsus rvoute. Michael (1970:53) also observed that seasonal sex ratic
variation of Texas deer was due to reproductive behavier.

The use of open-developed areas along the 10-mile census route varied
by year and month (Figure 26) and by time of day {Figure 27). From
January through December 1971, an average of 1.36 deer were seen per mile:
while, the same route during sunrise and sunset censuses yielded only
C.33 and 0.93 deer ver mile, respentively. This indicated that the rumber

n estimating

[N

of deer seen per mile variazd with time of day. Therefore,
population size on Big Pine Key from road censuses, censuses should be
scheduled during April or July on set days and preferably beiwesn 2200
and 3100 hours when traffic has subsided (except on weskends) and deexr
activity Is “normal®™. By keeping the month, iime of month, time of day
and census route constant, census data could be compared betweern years 1o

reflect trends in population densities.
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Figure 27. Time of day useage patiern of open-developed habitat by Key deer, Key
Deer National Wildlife Refuge, Monroe Co., Floxida, 1969-1972,
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Pellet Transect Data Related to Foepulation Density

The pellet transects established on vefuge land during 1959, weré ran
during May and August 1969 {Table 36). However, because of apparent prob-
lems in the application of data from pellet transects to estimates of deer
numbers, transects were discontinued after 6 months., Thick vegetation,
periodic shifts in centers of deer activity, porosity of the oolitic lime-
stone, and behavioral characteristics of the deer seemed *o negate the
usefulness of such data on Big Pine Xey.

A transect Jlocated in Watson Hammock, an area heavily used by deer,
produced all wut 4 of the 22 peliet groups Tound., Twenty-one of these 22
groups were found along the east half of this transect, which had been
uined, Key deer characteristically are attracted to Wmurned arcas after
the appearance of new grasses (Ilimstra 1974).

Neff (1968), in a review of the use of pellet transects, noted they
were unreliable at times because of rapid loss of pellets by insect attack,
heavy rains and extiremely dense vegelation. BEberhardt and VanEtten
{1956:7%) found the method subject to sericus errors from sither natural

causes, cobserver exrrcr, or both,

Humber of Hoadkills Related 1o Population Density

Population estirates {Schumacher-Eschmeyer) based cn accidental deex
mortalities ylelded 242 animals in 1958 to 639 animals in 1973 for Big
Pine Key. Mortality data from the area covered by the standard {O-nile
census gave estimates ranging from 97 animals in 1968 to 333 animals in

197

Lo

. These estiretes were higher than those obtained by cther methods.
The use of our roadkiil data to estlimate population denszity was subject
g limitatlions.

Differeniial behavior of deer greatly influenced itne szw and age
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Table 36, Pellet groups located along ten, l/lO—mile transeets during May
and August 1969, Ke.y Deexr National ¥Wildlifas Rsi‘l.ige, Monrone (o, '

Floxida,
Vegeiation Number of {roups Averags Range
Transsct Type May August Number/Croup Fumber/Group
i Hardweod 1 0 112 e
2 Hardwood 0 v —— mwame
3 Hammock 16 5 77 36 ~1.88%
) Hammock 0 ¢ —— e
5 Buttonwood 0 0 .
6 Butionwood 0 0 w_— e
7 Pineland 0 0 — mmmma-
8 Pineland 0 ¢ .
9 Mangrove 0 0 — e
10 Mangrove ¢ O ——— mmeem—a

#his group of 188 pellists may have been two groups, Wt as no size
differerce vas apparent, they were included as one group.
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groups roadkilled {Hardin 1974), The ratio of adult and yearling males

to Temales killed (1.7%:;1.00 males to females) reflected greaber male
activity (Hardin 19?#) and movemenis in areas of heavy traffic, especially
during the rut. In addition, more aduli and yearling females were marked
than males of these age classes {Table 1), and they were marksd mostly in
the rvefuge area away from the Overseas Highway. Thus, the probablility of
marked does being killed on this highway was much less, as they moved less
than unmarked mcks, which tended to disperse to that area. These limita-~
tions biased mortality estimates by overestimating the population.

The use of total moadkills per year to determine population frends
may be unreliable, reflecting density along the highways rather than on
the Xey as a whole. Total roadkiils on Big Pine Key (Table 37) fluctuated
from 1 year to the next. This may have resulied from a delay in repopu-
lating the area around the Overseas Highway following a year of heavy
josses., Movemenis caused by drought or resulting from displacement of
aninmals in response to extensive habitat changes alse may have aflected
the number of animals roadkilled, Further, the differing amount of auto-
mobile traffic on Big Pine Key from year to year may have increased road-
kills.  McCaffery (1973:213) has noted that increased volume of traffic

increased the number of woadkills in Pennsylvania,

Effects cof Droughi on Bstimates of Populztion Density

tronght appeared to atfeet population estlmates in the following wavs:
{1) During the drought, non-marked animals from other aveas of Big Pine
Key as well ag from other keys protably moved fto the censused area while
some marked snimals moved out; this activiiy resulied in 3 higher watio of
unmarked deer ssen. (2) The capiure cf these desr from remote'araag

woild have essentially "increased” the area being censusad., (3) The



Table 27. lIocatiocns of highway mortalities of Key deer listed by calendar year, Key Deer Natlonal Wildlife

Refuge, Monrce Co., Florida, Jamiary 1968-June 1973.

Year
Location 1048 1969 1570 1571 1972 1973%  Total
Big Fine Key
Overseas Highway 15(58)*  21(50) 10(33) 18(35) 14 (48) 16(70) ol (47)
State Route G40 5(19) 8(19) 12{40) 19(37) 7(24) 6(26) 57(28)
Other 6(23) 13(31) 8(27) 14(37) 8(28) 1(4) 50(25)
Total 26 %) 30 51 29 23 201
Other Keys
No Hame Key 0 0 0 L 2 L 10
Litile Torch Key 1 1 Y 3 3 0 8
Middie Torch Key 0 0 1 0 0 0 1
Big Torah Key ¢ 1 0 0 ¢ 0 1
Ramrod Key 1 1 0 L 2 ¢ 8
Cudjoe Key 0 1 g 0 0 1 2
Total 2 I 1 11 7 5 30
Total killed on all keys 28{93) L6(91) 31(97} 62(82) 36(81) 28(82) 231(87)

*Data includes deer killed up through June 1973

*¥liunbers 1n parentheses represent the percent of the deer lost on Big Pine Key for the year at the

desigrated location

£21



(o]
?

greater and differential use of open areas increasad the ares beoing

0

Gensuzed.

Key deer increased thelr movement and ranpes during the drought
{Tenies 4 & 5). Although, mean movement indices and nean ranges i0Dr dosr
during the drought and non-drought years were not signiticant, all but A
of the 80 individual ranges and movement indices were larger during the
drought than during similar non-drought psriods; this trend was sienificant
(#ilcoxon matched-pairs sign test, Siegel 1956). This increasad activity
Protably resulted in some non-marked deer from remota areas heing observed
in the censused area. Because deer in ths censused area {mnst were
narksd) also shdwed greater range and movemeni during drought, they were
less likely to be observed along the census route. As a result of the
increased activity, a higher ratio of unmarked deer was observed, rosuliing
in ar increase in populatiocn estimates.

uring the drought only eight animals caught cutside the censused
arsa were marked; five made trips into the censused area during the
drought., If additional non-marked deer behaved as these 4id, the vatio
of non-marked animals would have increased even mors. Nine of apnyvoxi-

mately £0 marked animals from the censused portion of the Key were observed

as least once outside the censused area during the drought.

rortality on that highwsy vanged from 19.0-26.1 perceat (Izble 37), This

suggested that animals may have moved Trom the vicinity of the Overseas

1k

High Iorcatel angd

i
m
Iy}
i
El_!
-
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way into arsas to the north, where the censu
thers was a better water supply.

The capture of 54 previously unmarked animals during the drouznt ir
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areas along the census routfe, where most animals prior to the droughni had
been marked, indicated movement of deer into the census area. The majority
of ithese animals were observed later, by telemetzry cor collar, tc have
ranges in remote non-cansused areas (i.e., the rorthend and Watsorn Ham-
mcck). These capturss essentlally extended the area being censused,
resulting in higher poplation estimaies.

Hecent reports that habitat utiligation by whilte-tailed deer
{Michael 1967:%4) and mule deer (Wood et al. 1970:21) was velated to the
avallabllity of permanent water, supports the view that drought may
influence disiribution of Key deer. Accessible fresh water was more
available in areas near the census route than in others {Figure B).
¥ichael {1967:57) noted that in Texas, the conceniration of deer near
surface waler could have a "significant sffect” on deer censuses. He
{1967:51) also observed that pregnant doss drank more freguently than did
aon-pregnant ones. Because Key deer were pregnant during the drought,
Increased activity from this cause may have affected census results.

Rainfall fluciuations on Big Pine Key coxrelated with population
estimates ylelded negative correlations of ~0.298 and -0.620 foxr monzthiy
and quarterly compsrisons, respectively. The Hg's, indicated rainfall
accounted for slightly less than 9 percent of the variance for monthiv
popaiation estimates and about 38 percent for quarierly estimatss., Because
- fawns were included in population estimaies only during the fall and wintew,
the quarterly estimatos did not represent actual sequence of population
change. A Dblas, due to the addition of fawns to ihe estimates during
cuarters of high rainfall,tended to increase ithe apvarent correlation
between minfall and population size.

The Key desr population on Big Pine ¥ey was thousht 1o inereasze as



126

'Jo ® ‘Large areas having fresh
water during drought
of 1970-1971

® Tondividugl holes having
fresh water during the
drought

€ @ Holes having fresh water
o . during the drought but
o 4 water thought to be

Ty : inacessible to deer

o © Water holes dry during
the drought

Figurs 28, Outiline nap of Big Pine Xey showing roads treveraed
during the 16-mile census and avalliable water for
Key deer during the 1970-1971 drought, Key Deex
Hatlonal Wildlife Refuge, Monree Co., Florida.
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water supplies diminished on outlying keys {Allen 1952:80). Dickson
(1955:85) noted that deer moved to Big Pine Key during March and April
when the dry season was at its peak; however, he alsc noted that tracks
wers always found on the other keys which deer inhatited; this was sub-
stantisted in ny study. Deer movement to and from Blg Pine ey may be an
annmual occurrence of dry and wel seaseons., However, population estimates
of 15 deer for keys adjacent 1o Big Pine (Howe, Ammeiie, Porsoise, Mayo,
futoe and the Newfound Harbor keys) would not explain the 89 animal
increase on Blg Pine Key durirg the drought; nor would it explain the 42
animal decrease following the drought if these 15 deer returrned to adjacent
keys.

Deer mortalities recorded on Big Johnson, Howe and Rig Munson keys
during the drought indicated that not all deex movéd to keys where fresh
water remained. Ir facl, ithese deaths represented nearly a third of the
seiimated population for these Keys. Because no iniensive searches for
drought mortalities were made, definliive deductions cannot be made on
drought related deer losses.

¥ot only did some animals return to Big Pine Key, tut some were
observed to leave during the drought, 7Two adult bucks left Blg Pine for
o Mame Xey during the drought and two adult does, originally radio-itzacked
on Big Pine ¥ey prior tc the drought, were observed on Ko Name afier the
drought, As accepiable water and focd were presenit on both keys, these
dmer did not leave Big Yine Key for lack of food or fresh water., 'The
aduit males may have left in response to aggressive female behavior during
the fawning season; and, the does may have left because a major portion of
their ranges was cleaved during late 1971 and eariy 1972,

The large number of deer estimated during the droughi may have
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resulted from an increased use of open-developed areas as a food source,
Vegetation around residental homes may have attracted deer from the mere
remote areas of Big Pine Key when lack of rain during the drought left
natural vegetation scarce. Michael (1967:57) noted that concentrations of
deer due to atiraction of green vegetation in Texas could "signifiecantly
affect" deer censuses.

Ditferental use of open areas during drought and non-drought periods
affected population estimates., Deer activily almost ceased during night
hours when mosqultoes were abundant and wind velocity was low, whereas,
mid-day activity increased {(Hardin 197P4), Deer used open areas where the
wind apparently reduced harassment by mosquitoes., Mosguitoes were few
during the drought as breeding areas were limited; however, fellowing the
drought, mosquitces lncreased greatly and deer were observed less along
the census route. In addition, nightly fogging operations by county

mosguite control personnel also reduced deer activity along the route,
Pomlation Densities of Deer on Qthsr Keys

By assuming the ratic of animals killed on the Overseas Highway
{.3. 1) and the estimated population of Big Pine Key were equal to a
proportiomal ratio of those killed on other keys (Littie Torch, Ramred
and Cudjos) crossed by this highway, a population for these keys was
sstimated. Because of the few mortalities {Table 36} on these keys, an
average of all roadkills during the study was used in the ratio., 2&n
average population of 206G deer was assumed to e present on Big Pine Key
during 1968 through June 1973, Adjustmenis were mada to accommodats the
difference in total highway milsage and land areas Tor Big Pine and the

Ghhar Ne7S.s
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The estimated porulation obtained for Little Torch Key was two animals,

for Ramrod Key two animals and, for Cudjee Key two animals. However, if
kills on HRamrod and Litile Torch keys were assumed to reprzsent animals
dispersing from Big and Middle Torch keys, an estimate of 23 animals was
obtained for this total complex. As 14 of the 16 animals readkilled on

the highway on both Ramrod and Little Torch keys were males (males being
the sex class most likely to disperse}, this estimate may be valid. Deerx-
erossing points were visable between Big, Middle and Little Torch keys and
the distance between Middle Torch and Ramrod keys was narrow (Figure 13 ),

with shallow water, land being exposed at low tides.

No MName Key Population

Only on Big Pine Key dld the populatlion of deer surpass that of No
Name Key. Five deer were trapped and marked and three adult bucks were
transplanted to No Name ley during the study; one returned to Big Pine
Key. Ten deer (4 adult males, 1 adult female, 2 yearling males, 2
yearling females, and 1 male fawn) were killed on the roads of this key.

Deer were seen almost daily on No Name Key, which was privately owned
and recently subjected to a rapid rate of development. Approximately 17
percen£ of the Key was cleared during this study and subhdivisions with
dredged canals were under coustruction. The fate of the deex population
will be determined in the next few years as development contirues. Ade-
quate accepitable fresh water was available during the ertlire drought of
197C-1971.  Anmual reproduction was evidenced by numerous observations of
fauns. This ¥ey contained all major habitat types and offered considex-
abie habltat variety. In 1973, a Lincoln Index estimate of 34 desr was

obtained for this Key,
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Little Pine Koy Complex Population

The Little Pine Key Complex (Iittle Pine, Big and Little Johnson and
Crassy keys) represented outlying islands (Figure 12}. Deer were chserved
an both Little Pine and Big Johnson keys and fresh tracks uwere obsexved
on Little Johnson and Grassy keys. Both Johnson keys yielded considerable
dser sign as evidenced by curvent trails, pellets, and browsed plants.
These two keys had a network of open areas and an interior of near-hammock
and hardwood "islands" of cover with considerable usable deer habitat,
Variety of planis was lacking, as well as abundance of given kinds except
for the mangrove. Little Pine Key contained all major vegetation types
and offered considerable habitat and food for deer support. Hunerous deer
wars sighted on this Key and fawn iracks indicated reprosucticn had
pecurred. Grassy Key had vegetation similar to the Johnson keys; tut,
al=o had a2 sizeable, typical hammock area.

A trip to Blg Johnson ¥ey during the height of the 1970-10971 drought
found ail water holes dry except one. A deer was sighied near this hole
and heavy deer use was apparent. This site yielded litile exposed surface
water, as most of the stored water was in a large cistern-like caviity in
the side of the basin, This allowed for minimum evaporation and probably
accounted for the presence of water following the dry season. In Decenmber
of 1572, this water hole was found to be brackish due to high fall +ides,
Water holes on Grassy and Little Johnson keys were believed dry during
the height of the drought; Little Pine probadbly provided some acceptabdle
Wwater during the entire drought. Deer possibly returned periodically or
regalarly to Little Pine when waier holes on Grassy and Little and Big
Jolnson keys want dry or became brackish. f

Tt was difficult to make an estimate of deer nunmbers on this conplex
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bacause of ithe dense vegetation and because the desr were on any oune key
at different times., However, 30 animals for the whele complex, with the

ma joxrity belng on Little Pine Key, ceemed a reasonable predicilon,

Big Pine Key Complex {excluding Big Pine Xey) Population

In addition to Big Pine Xey, this complex included Howe, Annette,
Mayc, Cutoe, Poxpoise and the Newfound Harbor keys {(Figure 13 ). Deer or
deer sign were seen on all keys with the exceptiomn of Cutoe and the
smaliest of the three Newfound Haxrbor Xeys. During the drought, no rscent
deexr sign or fresh waisr was recorded on Mayo, Forpolss and Annette keys.
An aduli animal was Jumped on Annetie at the end of the drought; howsver,
sign indicated this deer had been on the island for only a short time,
Deer were seen regularxiy on Howe Key. Following the dxought, two deer
skeletons were found on Howe; one a 3-year-old doe and the other could
not be sexed or aged. These were possible victims of the drought, as all
were near or at water holes which were dry or coantalined a high salt
content, The skeleton of an adult doe was found in a dry water hole on
Big Munscn Key (the largest of the Newfound Harbor keys) afier the
drought. As many as three deer (all adulis) were seen on Big Munson at
one time; however, noc permenent watexr supply existed. Mayo Xey evidenced
sign prior to the drought but no deer were believed thers since, During
the drought an adult doe gave birth to a fawn on Porpoise Key., Bub, she
swam to Big Pine Xey almost daily exceplt following periods of rain. Mo
desr sign had been seen on Porpoise Key prior to or after the sbove doe
lefi ihe Key.

At various periods, deer or deer sizn wers leocated on all the above
keys with the exception of Cutoe and the smallest of the Hewfound Harbor

Heys. It appeared that deer utllizing Annette, Howe, Mayo, Forpoise, and
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the Hewfound Harbor keys obtained acceptable water on Blg Plne Key during
drought. The pomtlation estimated for 3lg Pine duringz the drought may
have included some of these animals: however, probebly a few animals were
resident on Howe Key during this period, mowing to Blg Pine only long
encugh to obtain fresh water. Even with an artificial water supply it is
doubtful that thase islands could support a permanent deex population.
They werae not high enough above sea level to provide the variety of
vegetation that seemed necessary to support a resident deer population.
Tha other keys of this complex yieided a limited variety of deer habiiat
with the exception of the smaliest of the three Newfound Harbor keys and
Cutoe Xey. Much of Cutce Key was subjecited to tidal inundation during

spring and fall tides; hence, it was of little use to deer.

Toreh Xey Complex Population

The Torch Xey Complex included Big, Middle and Little Torch, Ramrod
ard Water keys, plus a small island off the scutheast end of Ramrod Key
(Figure13 ). Numerous deer were sighted on Big and Middie Torch keys;
and, early in this study. deer were resularly seen on Iittle Torch;
however, with lncreased development, fewer deer were Tecorded. As many as
three deer were seen on Water Xey at one time; but, these animals seemed
trensitory and probably were part of the Big Torch Xey population. A male
fayn was caught while swimming from Water Key to Big Terch in February
1969, Ramrod Key, subject to extensive development, yielded few obser-
vations of deer., 0ld tracks of a single deer were located itwice on the
small isiand southeast of Ramrod Key.

Bxcept for Water Hey and a small island off the southeast end of
Famrod Key, the Toxrch Xey Complex had falr to good desy habitat. A

permsnznt supply of acceptable water was avallable only on Big Torch Key
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during pericds of extreme drought, Big Toreh, the largest key in this
camplex, was comprised of extensive areas of hammock and hardwood with
many buttonwond or mangrove encroachments. Two housing subdivisions were
being developed and poaching seemed to be limiting deer numbers., Middle
Terch Key contalined an interlor of hardwoods separated by a strip of
bationwood from mangroves which formed the shore vegetation. Fart of the
Key was being developed and Iittle Torch Xey was over half developsd.
Deer using Little Torch Key may be animals dispersing from Middle-and Big
Toreh keys. Water Hey consisted of an extenszive marl prairie with a
shoreline of large mangroves. A small hardwood area was located in the
center of the key; and no psrmanent fresh waier was available. Ramrod
Yoy wag composed of hardwood growth over a large portion of the key.
Horth of the Overseaz Highway, was a large huttonwood slough with avail-
dhle fresh water. Mangrove surrounded most of the key. BMuch of the hard-
wood arezs have been cleared and no permanent fresh water was found during
the 1970-1971 drounght.

Eight (5 adult males, 1 adult female and 2 yearling males) deer were
killed on the roads of Ramrod Key, eight {3 adult males, 1 adult female,
2 yearling males and 2 male fawns) on Little Torch Key, one adult male on
Big Torch Key, and & male fawn on Middle Toxch Xey. A1l but twe animals
of this complex were killed on Iittle Torch and Pamrcd: however, these
were the only keys of the complex crossed by ths Overseas Highway. Many
of thase animals may have reopresented dispersals from other keys as all
ut two wers males, the sox class most likely 2o disperse. An estimated
30 to 40 animals provably comprised the total deer population of this

complex,
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Cud joe Key Complex Population

Cudjoe, Sugarloaf, Blg and Litile Hnockemdown, Summerland, Toptree
Hammock and Wahoo keys made up ithe Cudjoe Key Complex (Figure 13 ), Two
roadkills were noted on Cudjoe Key, an adult female and & deer of unknown
sex and age. BEarly in this study deer sign was widely evident on Cudjoe;
however, by 1973 this was greatly reduced, Bvidence of deer was noted on
all keys except Little Knockemdown Key., During 1870, an adult male was
seen on Sugarloaf Xey by Jack Watson, Refuge Manager. This was the first
recorded sighting on this Key, although tracks were seen earlier. A trip
to Cudjoe in Maxch 1970 ylelded some sign of deer browsing btut no fresh
tracks or pellets, Deer using Wahoo, Toptree Hammock, and Big and Littie
Enockendown keys must either return to Cudjoe Key or Summerland Key for
the neavest acceptable water during dry periods. The estimated population
for this complex was between 15 and 20 deer with resident animals probably
occurring only on Cudjoe, Summerland, Big Knockemdown and Sugarioaf keys.
Toptree Hammock and Wahoo keys were visited occasicnally by deer from
Summerland Xey.

Good deer habital was evideni on Cudjoe and Sugarloaf keys; btoth
provided areas of pines and sources of permanent acceptable water. These
keys were exiensively developed and absut 50 percent of the best deer
habiftat was desiroysd. late in this study, the last area of major pines
or. Cudjoe Key was under development, Also, Sugarlcaf Key had about 10C
horses which competed with the few remaining deer; and, the possibility of
domestic disease spreading to the deer herd ssemed important, Big
Krockemdown had a small stand of pines; whereas, Summerland, Topires
Harmock, and Wahoo keys had limited deer habita®t. None of these had

permanent accepiable water, ILiittle Knockemdown provided little more than
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dense stands of inundated red mangrove.
Other outlying keys visited during this study were Crawl, Content,
st and West Bahia Honda, Horseshoe, Mid, and Faccoon keys. None of

these keys showed deer sign or permanent acceptable watler.
Population Change

During the course of thls study, deer seemed to have increased on
both Big Pine and No Name keys. Populations on Cudjoe,; Sugarloaf, Bilg,
Little, and Middle Torch, Howe and Big Johnson keys appesared to have
decreased. Populations on Little Pine, Summerland, and Bamrod keys may
have remained stable during this perloed. Deexr incremses on Big Pine were
probably due to natiral reproduction and/or deer returning to Big Pine
from cutlying keys during the drought. On No Name, increases may have
resulied from increased reproduction as desr responded to development and
a recent fire. Development of Cudjoe, Sugarloaf and Little Torech keys may
have resulted in the declines on these keys. Fopulation decline on Howe
and Big Johnson keys appeared related to a lack of acceptable water
during the drcought. The possibility that poaching affscted deer mumbers
on given keys should not be negated. With low populatiocn levels, a Tew
1liegal kills can prevent growth of the population or cause it %o decline.
Harlow and Jones {1965:117) observed that even light illegal munting was
effective in preventing expected herd inersases where reproductive rates
wers low such as noted for Florida deer herds, Walls (19?4:152) ugihg
computer simulation, noted that poaching was a eritical process affecting

herd stability.
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Carrying Capacity of Xey Deer Range

The Schumacher-Eschmeyer population estimate for the sunrise census
indicated an average population of 213 deer for Big Pine Key during 1871,
A conservative estimate of 200 deer for the pre-fawning population of Big
Pine would represent approximately one deer per 30 acres. The probability
of finding a deer in a particular habitat type on Big Fine Xey ws deter-
mined with daily radic locations. These data and the total acreages foxr
earch habitat type indicated 1 deer per 42 acres of open-developed areas,

1 per 17 acres of hammock, 1 per 35 acres of tuittonwood, 1 per 32 acres
of mangrove, 1 per 28 acres of hardwood and 1 per 23 acres of pineiand.
The density of deer in most habitatl types on Big Pine Key was much higher
th;n recorded (Harlow and Jones 1965:59) for the mainland of Florida,
Their estimxtes ranged from i desr per 34 acres in ﬁine-oak uplands and
sand plae-serud oak to 1 deer per 300 acres in swamp habitat.

Historically, Big Pine Key has been the main island for the Key deex
population (Barbour and Allen 1922). Most of the other keys within the
present. Key deer vange will not support a resident deexr population squal
te that of Big Pine Key because many lack permaneni fresh water or a
sufficient variety of habitatl types. The U.S. Covernment has indicated
theoretical carrying capacity for the major keys within the Key dez=r range
(19391967 Narrative Reports, USF&WS) at around 1,000 animals and over,
if Big Pine Key 1s assumed to be at carrying capacity as my study indicated,
and the estimated 1 deer per 30 acres is the upper limit for all other
keys, then an estimate for the other keys within the present Hey deer
range can be made. If an average acre of land on the other keys 1s
azsumnad to support the same density qf deer as on Big Pine Key, then the

21 major keys now supporting or having transient Key deer {19,601 totel
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acres; Dickson 1955) would support only 653 animals. This overestimates
the currvent carrying capacity of these keys. For example, Cutoe Key
which is imundated by high tides would never support sven one deer on its
175 acres. Therefore, even the theoretical estimate must be below 653

animels,
Popalation Simlation

The Florida Key deer is in an especially precariocus sitnation in that
it is a product of a very restrictive insular environment., In response
+0 the habitat of the islands, it has evolved unigue characteristics,
Under pressure from hunting, hurricanes and habitat destruction, the deer
decreased to less than an esilmated 50 animals by 19UG (USFENS Narrative
Reports 1939-1967). Since being afforded protection, the population has
increazed to around 350 animals. The increase, however, appeared slower
than that characteristic of other white-tailed deer populations that were
afforded similar protection and opporitunity for increment (Hardin 1974 and
Kiimstra 1974).

To determine whether the Key deer population had evolved an unigue
method of population control, a theoretical population was similated by
computer, Starting with a population of 350 animals during the period
prior 4o the fawning season in 1973, and composed of 73 aduli bucks 189
adult does, 46 male fawns and 42 femele fawns (Table 38), ihe model
reflacted a 1950 pre-fawning season population of 31 animals {11 adult
meles, 28 adult females, 7 male fawns and 6 ferale fowns from census data,
Datz from the model indicated an 8 percent increase in herd size per yesar.

The age specific sex ratlos of fawns at birth utilized 4o model the

popalation were based on sex ratios obtained from fetuses of roadkilled



Similated theoretical population for Key deer, Key Deer National Wildlife Refuge, Monrve Co,,

Table 38.
Floxida, 1973-1950,
Population after Fawning Season Fopulaticn prior to Fawning Season

Male Female Male Female Annual
Yeaxr Total Bucks Does Fawns Fawns Total Bucks Does Fawns Fawns Loss
1973 350 73 189 b6 h2
1972 554 110 213 138 3 322 67 174 4o 39 23z
1971 510 i01 196 127 86 296 62 159 39 36 214
13970 489 93 180 117 79 273 57 147 36 33 196
1969 431 a6 166 107 72 251 52 135 33 30 180
1968 397 79 153 99 67 231 48 125 30 28 166
1967 365 72 140 9 63 212 Ly 115 28 25 153
1966 336 67 129 B4 56 195 k1 105 26 23 141
1565 309 61 119 77 52 180 37 97 2 22 129
1964 284 56 109 71 ng 165 34 89 2z 20 120
1963 262 52 101 5 LYy 152 32 82 20 18 113
1962 2kl 48 93 60 1 140 29 76 18 17 101
1961 221 ki 85 55 38 129 27 69 17 15 92
1960 204 40 78 51 35 118 27 64 16 1k 86

8L



Table 38,

Continued.

Population after Fawning Season

Tomlation pricor to Fawnlne Season

Male  Female Male Female Arnual
Year  fTotal Bucks  Does  Fawns Fawms Total  Bucks Does Fawns  Fawns Ioss
1959 187 37 72 by 32 109 23 59 14 12 78
1958 172 34 66 43 29 100 21 5l 13 12 72
1957 159 31 61 40 27 92 19 50 12 11 67
1956 146 29 56 36 25 85 18 Bé 11 10 61
1955 134 26 52 33 23 78 16 L2 10 9 59
1954 124 2l Ly 31 21, 72 15 39 9 9 52
1953 11k 22 o 28 19 66 14 36 9 8 18
1952 105 21 B0 26 18 61 13 33 8 Y by
1951 %6 19 37 24 16 56 12 30 Vi v 40
1950 88 17 3b 22 15 51 11 28 7 6 37

*umbers rounded to the nearest whole animal
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Aces (Table 39). Harlow and Jones (1965:109) using data for 121 pregnant
Florida does having {30 fetuses, found the prematal sex ratio teo be 1.9%
males to 1 female. This was higher than sex ratle differences for this
study. Illige {1951:420) in an analysis of Yeproductive patterns of
white-tailed deer in south Texas observed a primary sex ratie of 1.36 males
to 1 female for 33 fawns examined. McDowell (1961) presented data for
1,697 white-tailled does from the noxriheastern region of the U.S. and
Canada {1.13:1) and for 230 does from outside this region (1.11:1) and
found males outnumbered female fawns. Taber (1953:96) summarizing the
literaturs, noted that 1.20 males to 1 female fawm would probably be a
good approximation of prenatal sex ratios., He found that sex ratios varied
from 1.20:1 to 1.42:1 for the literature surveyed. Taylor (1956} noted
that for 2,096 embryos theve was a ratio of 1.17 males per female fawn.
From the literature, the observed 1.45 males per Key deer doe fawn appears
in line with thoge found during other situdlies. 1In this respect the Key
deer population was not unique.

For the similated population, female faums of the year were assumed
not to breed. Illige (1951:421) found no evidence that fawms bred during
their first winter in south Texas, However, most other studles assumed
that fawns did or were capable of breeding btut added only small numbers
to the overall production of the herd. Dats from roadkilied animals
Auring the present study indicated female fawns did not breed and yearling
famalas produced an average of (.82 fawms per doe while older does produced
1.21 fawns per doe (Table 38}. Harlow and Jones (1965:116) obssrved the
raproductive rate for 134 Florida deer was 1.15 fetuses per doe. Rates,
howsver, were noted to vary between herds. Barron and Harwell (1973:181)

found 1.59 fetuses per mature doe and 1.32 per yearling doe in a south



Table 39, Heproductive data gathered from female XKey deer during November-June, beginning January 1968; -
June 1973, Key Deer National Wildlife Refuge, Monroe Co., Florida (after Klimstra 1974),

Age Total Number Single Twin Fetal Fetuses  Fauns
cf of Ioes Numbar Numbex Feluses Fetuses Total BSex Hatio Per Produced
e Examined  Pregnant Iactating M* F UK M F UK Fetuses MiF Boe Per Dos=
%:i ¥yIr. 6 0 0 cC 0 0 0 ¢ 0 0 -—- 0.00 0.00
1-2 yrs. 8 0 0 0 0 0 0 0 0 0 —— 0.00 0.00
2=3 yrs. : 11 7 1 L o 2 0 2 90 8 42 0.73 0.82
3-4 yrs, 8 7 1 2 2 2 0 2 0 8 2:4 1.00 1.12
L-g yrs, L 3 1 2 0 0 2 0 0 4 430 1.00 1.25
5-6 yrs. L 3 1 1 2 ¢ 0 ¢ 0 3 1:2 0.75 1.00
5-7 yrs. 0 0 0 ¢ 0 ¢ ¢ 0 ¢ 0 - - -
7-8 yrs. 1 0 1 ¢ 0 0 g 0 0 0 . 0.00 1.00
Adulis
{age unknown) i 6 9 200 3. 3.2 10 5:3 1.43 1.43
Totals 4g 26 5 11 4 &4 5 7 2 33 16:11 0.67 0.78

i

T

M = male, F = female, UK = sex unknowmn
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Texas deer herd, Hosederry and Klisstra (1370:25) also noted vearling
does preducad fewer Tetuses then did adult does in Illineis. They con-
ciuded thers was noe apparent relationship between age and pzﬁductivify
among does older than yearlings., Olmstead (1970:5) found deer aged 3 and
older at parturition, produced statistically the same mumber of corpora
Jutea per dam; yearlings fTewer and fawns even fewer, statistically. It
appeared bthat Key deer productivity fell within ranges observed for other
popiiations of white~tailed deer,

Key deer age specific sex ratlos at birth and herd productiviiy were
not different from these of other Florida white-taiied deser populations.
IT ths growth of the herd from 1950 to present was slower than that
charactieristic of other white-tailed desr pomilations, the difference in
growth rate may be a result of sex and age specitic survival. Sex-age
specific data showed & greater survival of female fawns after the first
6 months of life (Klimstra 1974). Female survival was greater than that
¢f males thereafter. Males 1 year or older had an average observed
nortality of 24,2 percent anmially, whereas females in the same age group
ha¢ only a 13.4 percent anmial observed mortality. Highwey mortalities
accounied for 76 percent of the known Xey deer losses (Table 37). Herlow
ard Jones {1965:63) reported that natural winter and spring mortality for
deer on the Florida mainland was 0.4 percent for roadkilis and 4.7 ner-
nent fromn ail other causes, HMiscellaneous mortality was assumed o be
1%4.7 percent of ihe pre~hunt population. Totfaled, this yielded a yearly
loss of 29.8 percent. In addiiion, they reported an average 9 percent to
erippling loss, Hawkins et 21. {(1971) in Fllinois noted a differential
mortallity associated with different sex and age classes,

The above variables were held constant throughout the simlation.



143
The vrojected population closely approximaied the estimated population of
25-50 animals for 1950 {USFEWS Narrative Reports 1939-1967). Therefore,
the present rate of increase closely represented the average increase
durirg the modeled period. Obviocusly, the mate of increase varied through
this period; however, these data indicated that even if it had not, the
present rate of increase could have accounted for the current population.
If the current rate of increase accounted for the present population, it
stands that if the Key deer population did inerease at a slower rate than
other white-tailed deer populations, this rate of increase must be the
uhique characteristiic,

If the population growth rates of Key deer are unique, this unigue-
niess 1s due to the deer's greater susceptidility to roadkill deaths.

This uniqueness is more probably a characteristic of the environment than
of the porulation, It is here suggested that this high mortality ratle was
due to continued and extensive land development and other human distur-~
bances causing change in areas used, Data by Reilly and Green (L974)
suggested that disturbances in habitat used by deer, increassd car-desr
mortality, Currently, readkills serve to benefit the Key deer population
z3s they contribute to population control; however, such aceidents are
undesirable due to properiy damage and potential human lesses.

As housing develiopnents increased on the Keys, the newly created
open areas maY have stimilated reproduction because of 2 possible increase
in food assccisztsed with these areas. However, increased subdivision
development also lzd io 2 patch-type habitat where nol all deer require-
mentis were met in a single area; therefore, deer movements and roadicill
moetality increased.

Yith inereased development of the Keys, deer will gradually be



L&

confined to refuge lands. Even though available habitat in small blocks
mey lie ocuiside refuge boundaries, roadkills wiil reduce deer and damage
in these areas, However, dispersal of excess anirals into these areas
from refuge lands and damage of private properiy nexi to refuge areas
will increase as deer are confired to the refuge. This problem is com=~
pounded on Big Pine and Big Torch keys where ithere are four and two major
private developments, respectively, withln the refuge. These subdivisions
will recelive heavy use by animals residing on adjacent refuge lands,
Simply an increase in numbers (such as 50 to 350) of an endangered
popuiailon cannot be interpreted as being saved from éxtinction. The
fate of any animal, especlally the Xey deer, is direcily related to thoss
factors which effect changes in the habitat of which it is a product.
In the Florida Keys, it is the habitat that is currently endangered, but
as the habitat changes, so will the deer and other native wildlife. The
longtern effects of t@ese changes msti be consideréd, and management to
insure the future exisience of the deer mist be planned to provide adeguate

and acceptable habitat in the future.



Population density, movements apnd habitat utilizaiion of the Florida

ey deer were studied from December 1208 through December 1271, and during
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- periocds of 2 weekxs each in 1972 and 1973, The study was conducted on

Pine Key and adiacent islands in Honroe County, Florida. Mest of the

=
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deer captured and subsequently marked provided basic information.

I3
et

Animals ware captured by trail'traps, drugs, hands and portable
drive nets, the latter taking the most animals. Deer were individuaily
marked by bells, plastic collars, numbered ear tags, streamers and sar
tattcos, Bighty-one radio-tagged deer were located at least once each day
at randon hours. Data recorded for each marked deer irncluded locatiocn,
asécciateﬂ animals, date, time, vegetation type, weather and behavior,
Inta were also gathered from road censuses and highway mortalities,

{m the tasis of radio-tracking, 470 monthly movement indices wers
obtained; 110 for adulf males, 165 for adult females, 48 for yearling
males, 39 for yearling females, 75 for male fawns and 34 for female fawms.
Movement indices of adult males were significantly larger than those of
sther sex and age grouus, Most deer made trips out of their "normal™

nges; extreme movementis during 1970-1971 were caused by a drought. Host

o

wearliing males dispersed from their arezss of dirth. Data from the trans-

Fl

2 new areas relfurned to original ranges. None of 119 radio-tagged deer

Tap 5

originally marked on Big Pine Key were found off the Key, indicating

Your hundrsd and twenty-one monthly ranges were deiermined for 58
decr madio-traciked; 99 rarnges were for aduli males, 165 for adult femalos,

4
1

Ly for yearling males, 37 for yearling females, 57 for fawn males and 2
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for Yawn females. The average monthly range for an adult male was 215
#cres, adult female 135 acres, yearling male 2088 acres, yearling female
155 aores, male fawn 140 acres and female fawn 109 acres., During the first
4 months of iife, the ranges (average i23 acres) were significantly
smeller than during the following 6 months (average 140 acres). Rabges
for atult male and female deer radio-tracked during 1969 and 1970 were
dynamis; in all cases the 1970 ranges showed additlons to the 1969 ranges.

The average monthnly range for the combined sex and age classés Wa.s
made up of 4 percent hammock, 40 percent pineland, 18 percent open-
developed areas, 10 percent hardwood, 5 percent mangrove and 26 percent
buttonwood. Proportions of most habitat types wlthin monthly ranges
differed significantly from those available in the study area. Rangss
contained a greater percentage of pineland and hardwood and less mangrove
and buttonwood then would be expected on the basis of Iandom.distribuﬁion.
Roth hammock and open-developed areas were used in the same proportion as
that available in the study area.

Hadio-tagged deer were located significantly less in open-developed
areas during daylight hours than during dark hours, and ﬁofe often than
expectad in tultonwood, hardwood, mangrove and hanmock areas. Deer avolded
open~developed areas and were found in hardwocd arsas more when rainfall
was over $.25 inches per day. Deser were found more in open-developed arsas
and less in pineland and utionwood when minimum temperatures were either
40, 70 or 80 Gegrees. Wind direction did not effect habitat use except
that, when wind speed excesded 15 mph, deer were found pore ofien than
expected in open-developed arecas during spring and summer and less in
winter. Deer were found more often than expecied in buttonwood during

earh season when wind speed exceeded 15 mph. During pericds of
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thiee—quarter noen, deer wares also found mors often than axpected in bution-
wood areas., Mo significant diffaerences ware deftesotod beiween deer locatlons
and amount of cloud cover,

On Big Pine Key, an average of 115 acres of Zand was belng cleared
anmually, deereasing available deer habitat. This conflict with the human
population and the reduction in habitat will probably result ln a smaller
deer ropulation,

Quarterly estimates of deer densities hased on a 10-mile road census
showed anr increase iz the Big Pine Key popalation from spring 1969 {70 deer)
to spring 1972 (10t deer). A drought from October 1970 through May 1971
appeared Lo have causzd an abneormally large population estimate for fall
1970 {127 deer), winter 1971 {156 deer) and spring 1971 (117 deer). &
positive correlation {r = 0.746) existed between the Schumacher-Eschmeyer
estimate of population size and the number of deer seen per mile of census
route, Deer were more often seen during December-May than during June-
November: Because of this differential probability of seeling deer along
the census route, only data for the same monihs of the year should be used
when comparing the rnunmber of dzer seen per mile during different years.

Sunrise and sunset censuses suggest a population of approximately 200
deer on Big Pine Xey. Populations of deer on 1Little Plne, Summerland, and
Ramrod keys appearsd stabls in number; deer increased In number on Big Pine
and KNo Name Xgys. Populaetions on Cudjoe, Sugarleaf, Big Torch, Little
Teren, Middle Torch, Howe and Big Johnson keys decreased.

The reproductive output of Key deer (1.21 fawns per doe) was similar
to deer populations on the Florida mainland {(1.15 fawns per doe). Seventy-
eight percent of Key deer mortality was caused by automeblles,

n the Flori Keys, desr habliat is currently endangered. Habitat

preieciion iz essential to zave ths desr pomulation from extinction.
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The popuiation densiﬁy, movemsnts and habitat utilization of the

Flsridz Key deer (Odoccileus virginianus clavium) were investigated {rom

Tacerber 1968 through December 1971, and during six perinds of 2 weeks
sach in 1972 and 1973, Most of the 233 captursed and subsegquently 119
ré&ioutagged deer provided basic information.

Hovement by adult males was significantly larger than that for the
other sex and age classes. Yost deer made long trips from thelr normal
range. 3ome exireme movements wewve thought rcaused by a drought. Most
Faariing majes dispersed {rom thelr areas of btirth. BEight deer trans-~
niants to other islands, suzgested that some deer relocated to new areas

wamld refturn to original ranges. Thers was limitead dispersal from BEig

The averaze monthly range for a Key deer was 193 acres with adult
maies showing largsr rangss than other sex and age classes, FRanges were
Aynamie a8 in all cases radio-tagged adult male and female ranges duwing
1970 zhowed mdditions to 196G ranges.

The average monthly range for <11 combined sex and age classes was

nade up of approximately 4 percent hammock, %0 percent tineland, 18 per-

csnt open-developed areas, L0 percent hardwood, 5 perceni mangrove and z6

ant mittonwmod, Thers was a significant differvence between habiiat




ty?es found wizthin wonthiy ranass ard tne avaliabllity of habliat types
in the study area. Seazonal A4Aiif¥sreacss v havitat nge were noted for
all sex and age ¢lasses.

Time of vear, time of day, mainfall, wind speed, moonlight and
temperatures 3ffected deer use of habitat. No erffects of wind diresciion
and cloud cover were detectiad.

Population estimates of deer densiiy based on road censuses indicated
anproximately 200 deer on Big Pine Xey. 4 drought appeared 1o have
affected The number z2nd the sex and age ratios of deer seen aleong the
census routes. The reproductive ouitput of Key deer was similar to deer
on the Florida mairiand., High readkill mortality, appesared to have
stabilized the Key deer pomulation on Big Plne Xey.

In the Florida Xeys, the habitat is endangered; as the habitat
changes, 80 will the deer. Protecticn of preferred Key deer habitat

from continued davelopment is essentiszl to save the deer from extinction.
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