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During the p s t  several  years the ?Ley deer,  ~Xoeoi leus  v i rginianus  

, I z x  i , i m   arbou our and Allen 1922)~ has Lncreased i n  rimbers following a l zw ---- - 
population l eve l  i n  the  l a t e  19Lk0's a,cd arly 1950's (u, S, Fish & X i l a -  

life Service Barmtive  Reports 1939-1 967; Dickson 1955). This response 

occ~lr red a f t e r  the  deer  were protected from intense  hunting and d i s t u r -  

kance t o  the p o p l a l i o n .  

In Decenlber 1967, W. D. IQ.imstm i n i t i a t e d  a s%udy of the  ecology o f  

the endangered Flor ia  Key deer.  'The object ives  o f  the  study were t o  de t e r -  

mine: (1) movement and dispersa l  of the deer: (2) soc i a l  Sehavior and 

organization with emphasis on t h e i r  e f f e c t s  on population dynamics; and, 

(3) the reproductive and surv iva l  po ten t ia l  o f  the subspecies. Secondary. 

object ives  were to: (1) i n i t f a t e  n u t r i t i o n a l  skudies; (2)  determine t rends  

i n  population s'lze; ( 3 )  evaluate techniques for capturing a n b a l s ;  and, 

(4) accumuixte miscellaneous d a t a  on l i f e  history and ecology. 

S t a f f  of the CWRL were i n  residence on B i g  Pine Kejr dux2-l?g Jamary 

I 966 tbzaagh mid-September 9 968 and from Y ecernber 1 968 through December 

4,971 and, subsequently, periods f o r  2 ireeks t o  6 months dur i rg  1972 and 

1873. bZphasis was on cap-hrfng,  m r k l n g ,  and m o n i b r i r g  pregnmt dogs 

and newborn fawns, t ransplant ing deer  ar,d co l l ec t ing  tregehtion sam2les. 

This d i s s e r t a t i on  r e s u l t s  from d a b ,  gathered from December 1968 through 

3ecember ? 9 1 ,  rhen I was i n  resldenee on Big Pine Key; addi t iona l  data 

were datherd on six trip f o r  periods o f  1 t o  2 weeks during 1972 through 

uunc L 97;. 

:I7 y r i m t q  o b j e c t i v e s  riere too: (1) d e t e r n i n e  daily and seasoul 

ao7ri:rtc.nt, a r d  cti;ptrr;rd ; (2) dclerrili~ze r x n t h l y  mnge? arid correi:-?te these 



Key deer  ?recluded effective ~anagexen t .  OcZy one technical papr 

(~lckson 1955) b d  Seen pub7.ished on the Florida Key deer.  Dicksofi (1955) 

described the soils, c l i ~ s t e ,  rrzter conditions ard the plmt ecology of 

the  i s l a n d s  i n  the Key deer range; and food h a b i t s  an the Sasis o f  general 

o b s e ~ ~ a ' k i o n s ,  s i g n s  of browsing and limited pellei a n a l y s i s .  H e  r e p r t e d  

only  lirz2ted data on l i f e  history and populat ion density because the  herd 

:as mch smaller than during ny stiady. 

Data f ron  my study are avail_.able t~ the Fish srmd Wildlife Service f o r  

use i n  f i t u r e  mnagement of Key deer. Techniques uLfZized were evaluated 

to provide insight -to the v a l l d i t y  of  the r e su l t s ,  



3 
DESCRIPTION OF STLIDY AFXA 

'Re s-tuciy a rea ,  located i n  t h e  lover  Florida Keys, Momoe County, 

F l o r i d a ,  is  within t he  k u n d a r l e s  o f  t h e  Key Deer and Great White Heron 

?lat iom2 Wildlife refuges. HoffmelsLer and Mu1 t e r  (1 968 : 1489) presented a 

de t a i l ed  account of the geology and possible o r i g in  of the  Florida Keys, 

repor t ing t h a t  much o f  the  Keys including Big Pine Key was low ly ing ,  

r i s i r ~  orily 2 t o  3 f e e t  above high t i d e ,  

Big Pine Key, the  major a r ea  of research,  is a p p o x i m t e l y  130 miles 

southwest of Miami, It is 2 miles wide a t  the  widest point  and 8.3 miles 

long (~ig-ure  1 and includes about 6,000 ac res  ( ~ i c k s o n  1955 : 2 0 ) .  It has 

the  highest  e levat ion of the lower keys (10 f t .  ), and cons i s t s  of an 

exposed o o l i t i c  limestone, laminated c ru s t ,  except along i t s  southern 

ead &:ere coral reef rock appears a t  the surface  ( ~ o f f m e i s t e r  and f$ulter 

2 968: 150~). L i t t l e  s o i l  covers the  r a j o r i t y  o f  the  o o l i t i c  l aye r  except 

where h n u s  has accunulated. Numerous offshore dredging operatioris, ko make 

"'new land'" and the conversion of mangrove a reas  i n t o  seslhdential a r ea s ,  

a r e  found along much of the  p r iva te ly  owned coas t ,  The construction o f  

boat caAmls i n  subdivisions along the periphery has allowed salt water t o  

Lntmde i n t o  the i n t e r i o r  of the  is land.  F r o m  January 1961~ through 

2ecembor 1365, over 1'30 rrtiles cf di tching were completed by " i h e  i " k r ~ o e  

County Mosquito Control D i s t r i c t  ( ~ a c k  Xatson, Refuge Manager, persona1 

c o m ~ n j  ca t ion) .  These d i t ches  a r e  about 16 inches wide, .?9. f e e t  deep, 

vzrt ical-s?ded {Figure 21, and permit t i d e  water t o  flow i n  from the  sea 

( ~ l c ~ c a n d e r  ard Dickson 1973). These ditches increase sal t  i n t n ~ s i o n  i n t o  

the substra.t-;~n and ihe  rate ,sf r a i n  i ~ ~ l o l f  and,  t h u s ,  reduce penptrat ion 

ef f r e s h  katsr I ~ t . o  the vegeta t ive  xooc zorze ( h l  emnder and Ilickson 

1973: 91). In r~ ,xerous  areas a n  Big W-ns, these ditr:hcs are p r t l y  o r  
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ccmple!,ely blocked by roads and f i r e  lanes. Wen flushed by r a i n ,  they 

grea t ly  increase - the amount and d i s t r ibu t ion  of  fresh ~ a t e s  ava i l ab l e  t o  

deer.  

U, S .  Highway 1, across  the  south end of  Big Erie Key, and S t a t e  

&ad gLLO running a lnos t  3/4 the length of the is land,  p lus  f i r e  l anes  and 

entry roads t o  sukdivisions,  provide access t o  much oI" the  Xey ( ~ Q u r e  11, 

rw,.l.;iKg possible vehicular  access within 0.5 n i l e  o f  a l l  p a r t s  of the Key. 

Tne flora of the Florida Keys had its o r ig in  t o  the south,  in the 

Cari_bbean, and xas Lranslocated by the  sea and bi rds  and, to a, l e s s e r  

e,xtent, bj man ( s te rn  and Brizicky 1957:w). The vegetat ion is derived 

mostly from Cuba (simpson 1920:47). Stern and Brizicky (1957) concluded 

that, i n  t he  Keys, va r ia t ion  i n  the  a b i l i t y  t o  withstand salt  is of prime 

ixportance i n  p lant  dislribution. They stated t h a t  the hammocks and 

pinelands are psolbrzbly conposed of plar?ts .with l i t t l e  o r  no salt tolerance. 

" ' e x e  a reas  are usua l ly  inland and thereby less subject  to the e f f e c t  o f  

salt sp~"a ,y~  Stem arsd Brizicky (1957) were a l s o  of the opinion that the  

pinelands on Big Pine Key would evolve i n to  hammock i f  f i r e  were excluded. 

F i r e  usual ly  destroys most hardwood vegetat ion associated with the pines;  

b.at zhe pines and p lLm appear t o  be only p a r t i a l l y  damaged 'By f i r e s .  The 

degree of &image to pine and p a l m s  i s  dependent on the sever i ty  of the 

Tire  snd the a ~ c u r ~ w l a t i o n  of f u e l  s ince  the last f i r e .  

pJant communities including pineland, hmiiock, southeast  point  
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open scrub and buttonwood park and recognized an addi t ional  type;  open- 

developed a reas .  Common and s c i e n t i f i c  names of p lants  used here in  follow 

h n g  a& Lakela (i 971 ) . 
Pllngsove Forest  

Young mangrove fo r e s t s  usual ly  contain only  red mangrove (I?hizophora 

na~7+~1e) ( ~ i g u s e  3) 'but older  swdmp f o r e s t s  show a -typical t r i zona t e  con- - 
f igura t ion  ( ~ i c k s o n  1.95514). 'This species  begins its growth i n  shallow 

water and generally y i e ld s  t o  black mangrove ( ~ v i c e n n i a  gprrninans) a t  

abelt mean t i d e  l eve l .  Hixed with the black nangmve a r e  d r f  t e  Irzwrove 

(IAgtllncularia a c e m s a )  and a few t r e e s  of  buttonwood (~onocarpus  erec-ta). 

The black mangrove grades int0.whit.e mangrove and ImtLonmod a t  high t i d e  

leve l  ( ~ i c k s o n  1955: 14). 

Scrub Hmgrove -Bu ttonwood 

T h i s  hab i t a t  includes %he buttonwood p r a i r i e  ( ~ i c h o n  1955), the 

salt w t e r  m r s h e s  ( s t e rn  and Brizieky 1957) and the  open scrub and b ~ t t - ~ n -  

wood -park (yaw 1966).  Such areas  are t yp i ca l l y  found between the  dense 

peripheral  ring;rcdve fo r e s t  and the  hardwood areas above high tide l e v e l .  

Although the Ixltonwood p r a i r i e  ( ~ i g u r e  4) i s  ra re ly  Tnunckted, mosL 

"vegetation i n  t h i s  -habitat is  r e s i s t a n t  to salt  ( ~ i c k s a n  2955). Near tha 

dense rangrove f o r e s t ,  the  vegetat ion is  dominated by small red ,  black and 

white mangroves plus .the sa l twor t  (Eat is  maritim) end glasswort ( ~ a l i c o r n i a  

~rc.nn3.s ) . -%rther inland these  p lan t s  a r e  replaced by buttonwood , P-L- 

bopseed  (~yo robo lu s  -. - v i r g i n i c u ~ ) ,  key p s s  (~orant'noel-xloe - -- l i t - t o m l i s )  , 

sea Qxeyc ( ~ o r r i c h i a  - -- asboreseem and - B f r u t e s c s )  and s e a - p ~ r s l a n e s  

f ~ e s n v f u m  ----- EL---..-- r52aeast2rurn and - S, -- ~ a r i t i r r r m )  . 





'riammock areas on Big Pine i(ey a re  chamcterized by dark s o i l s  r i c h  i n  

hums u p  to  20 inches deep ( s t e m  and Brizicky 1957:41), Hanxocks were 

c u l l 9 v a t d  i n  the ea r ly  20th c e n h s y  and pmvided cmps of  limes and pine- 

apgles (~irn-pson 1920). On Big Plne Key extensive hammock argas  with a 

luxur iant  growth of vegetation a r e  f o ~ n d  a t  the  southeast  po in t ,  the n s n  

end, Doctor's Am and Watson bmmo,ck ( ~ i ~ u r e  5). These f o r e s t s ,  domipaled - 
by kroadleaved evergreen t r ee s ,  a r e  l imi ted t o  r e l a t i v e l y  small a r ea s  and 

contain a g rea t  va r ie ty  of t r op i ca l  species ( s te rn  and Brizicky 1957:45). 

Gumbo I l m b o  (~umerze simamb), Jamaican dogwood (Piscidia  p i s c i w l a ) ,  

pisonwood ( ~ e t a p i u n  toxif emm) , pigeon plum (~occo loba  df v e m i f  olka ) , 

devil  ' s claw ( ~ s o n i a  aculeata  ) , c u p n i a  ( ~ u p a n i a  &abm) , snowbemy 

(@%ococca alba), sand beef-tree ( ~ i s a n i a  discolor) are prodnent  s p m i e s .  

'fhis hab i t a t  consis t ing of immature hammocks is confined t o  a r ea s  f r e e  

froin salt water inundation ( ~ i g u r e  6 ) ,  iiums accumulations (1 Lo 10 inches) 

a r e  no t  as deep as in mature h a m o c k ;  but, mny or" the same p lan t s  a r e  found 

i n  brjth areas .  The most d is t inguishing fea ture  is the  absence of m-ture 

qmb l i m b  t r e e s  and the abundance o f  t a i 1 0 ~ 0 0 d  ( ~ i m e n i ~  americana ) , 

Jocwood (&.cquinnia keyensis), milk buckthorn (Ehamelia ce l a s t r i na )  , 

E ~ % S O ~ ! W O ~  ( ~ e ~ o p i u m  toxifemm), wild d i l l y  (Banill-am Fahamensis), 

Spanish stopper (Eh~enia  myrtoides), sea grape (~gcco loba  u v i f e r a ) ,  da r l ing  

p h m  ( ~ e ~ y n o s i a  sep ten t r iona l i s  and blackbead (Pl tkeeel lo  bium keyense ) . 
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burned pineland. Dickson (1 955:20)  s t a t e d  tha t, open pineland comprised 

38 percent of Big Pine Keyiduring g stugy, pinsland formed 72.4 percent .  

Li~ni-bed hums accumulates i n  t h i s  area  and the  laminated o o l i t i c  limestone 

is exposed throughout except i n  a reas  f r e e  from f i r e  f o r  Long periods.  

Pf~elands a r e  found on cen t r a l ,  higher elevations of Big Brie Key. 

kmerous '"solution holes" o r  "lime sinks" of varying s i e e s  caused by 

i r r egu l a r l y  dissolved limestone occur in pinelands (stern and Bxizicky 

~ 9 5 7 : b ~ ) .  Organic matter c o l l e c t s  and decays a t  the  botbrns of  these  

holes ,  Because these depressions a r e  somewhat protected from f l r e ,  a 

layer  of s o i l  forms in them supporting an  e n t i r e l y  d i f f e r e n t  f l o r a  f r o m  

the mmounding a rea .  Characteris  t i c  vegetat ion i s  s a w  palmet+. ( ~ e r e n o a  

repens), s a w g r a s s  ( ~ s r l s c u s  j amicens i s )  , and httonwood. An occa s ioml  

soluLfon hole nay be 10-15 f e e t  deep with a l a y e r  of  f r e sh  water l y ing  

over salt water. Surface water l e v e l s  Yluctua-te w i - t h  the  t i d e ,  bat I n  

some holes a l l  the water is fresh. 

Doninant vegetat ion within the  pineland ( ~ i c ~ c s o n  1955) includes 

s lash  pine (Pinus e l l i o t t i i ) ,  s i l v e r  p a l m  ( ~ o c c a t h r i m x  a rgen tab)  , Indian 

grass ( ~ o r ~ b s t x u r n  - secundum) , white indigo bexxvy ( h n d i a  aeuleatsl) , 

Ck.xistmas berry ( ~ r o s s o ~ e t a l u r n  i l i e i f o l i um) ,  pfneland c ro t sn  (~ro- ton  

l inaaris)  , yellow roo t  ( ~ o r i n d a  royoc) , love vine (CassythaA -- f ' i ~h fo rnds )  

and locus t  b e ~  (~yrsonima cuneata). 

Open-Developed Areas 
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~ e r a b i n t ' n i f o l i u ~ )  , nightshade (solanurn blodge tli and 5. americanum) , --- 
h m r i g o l d   iden ens p i losa ) ,  sandspur ( ( + n c h i ;  echinatus),  mallow (sf* 

a c u ~ , ) ~  pepper grass ( ~ e ~ i d l u n  ~ i r ~ i n i c u m ) ,  blue porterweed ( ~ t a c h ~ t a r ~ h e t a  

Jarraicensis , beardgrass ( ~ n d m ~ ~ o n  glomeratus ) , yellow Lop    lave ria 

. l inearis) ,  coral  dropseed (~pombo lus  dorningensis) , morning glory (~psmoea -- 
aeu~lainata), creeping charley (Lippia nod i f lo ra )  , a s t e r  ( ~ s t e r  &nuifol ius) ,  

k s y  fleabane ( ~ l u c h e z ~  odorata), and pigweed  maran an thus sp. ). The i n t ro -  

duced Australian pine (Casuarina equ ise t i fo l i a )  bas invaded some m a r l  

fills and marl along mosquito di tches ,  



Live-trapping and Tagging 

Deer were live-trapped t o  a t t a ch  e a r  t a g s ,  e a r  streamers,  c o l l a r s  and 

radio  t ransmit ters .  A por table  dr ive  ne t  was the most used trapping 

device ( ~ i l v y  e t  a l ,  1975). However, the  capture gun and c ro s sbw were 

used ea r l y  i n  the  study f o r  remote i n j ec t i on  of  drugs. Nicotine 

s a l i c y l a t e ,  noted f o r  its quick ac t ion  and the c h a r a c t e r i s t i c  excitement 

produced, and M 99, with its low mortality r a t e ,  were b t h  used, 

Nylon-net, metal-framed trail traps and a metal-framed ne t  drop 

trail t r a p  were a l s o  employed. A l l  were s e t  by a monofilament t r i p  l i n e  

that t r iggered dual  door drop mechanisms of the  trail t r a p s  o r  t he  n e b 1  

frame of the  n e t  drop trail t r ap ,  respec-Lively. In addi t ion ,  "suspemion" 

150 l b ,  weight were used t o  s e t  the  ne t  t r ap .  A k i g g e r  mechnism 

consist ing of a number 3 s t e e l  t r a p  sprung by 8 momfi2ament t r l p  l i n e  

released a s ens i t i ve  t r i g g e r  mechanism t h a t  suspended t he  weight. The 

ne t  rose as the weight f e l l .  These traps were checked morning and evening 

t o  red-uce long e x p s u r e  of animals. 

F&nd capkidre of deer  proved effect ive .  Young-of-the-year were 

suscept ib le  when alone along xoadways a t  n igh t  and were e a s i l y  confused 

with l i g h t s  and the  vehicle noise.  Fawns less than 2 weeks o ld  were 

r ead i l y  captured when located;  most f a m s  were found by tmcking  radio- 

tagged. does. 

Wlth the exception of  young fawns, capbxed  deer  wore taken t o  the 



Refuge headquarters f o r  r r a r I i i r g  and attachment; of tmnsmi t t e r s  . &ch 

deer  was placed i n  one of  three  c lasses :  fawns, year l ings  and a d u l t s  

( ~ e v e r l n g b u s  1949). April 1 i a s  a r b i t r a r i l y  designated a s  the  b i r t h  d a t e ,  

a s  fawning occurred mainly i n  April  and I4ay ( ~ a r d i n  1974)~ A 1 1  captured 

deer ,  with the exception of two animals used i n  a study of s a l t  to lerance 

and seven deer transplanted t o  o ther  i s l ands ,  were re leased a t  the  s i t e  

of capture immediately a f t e r  processing. 

Deer were marked by severa l  methods, I n i t i a l l y ,  50 deer  were marked 

with a 1 0  x I- inch nylon colored e a r  streamer held i n  place by a 1.5-lnch 

square white p l a s t i c  c a t t l e  e a r  tag .  Ear Lags were self- locking and 

rietmbered consecutively wi%h contras t ing black numbers. Tags were a f f i xed  

through a hole i n  the ear made with a hole punch. k t e r  i n  the  study,  a 

small. (1 x 2.25-inch), red, self-lacking, natural-colored alt~minum, con- 

secutively numbered tags (rt4.25-inch) were used to mark deer .  Numbers 

were painted black Lo eon~,r&st  with t h e  aluminum tags. 

Beginning i n  1969, 207 dee r  were ta t tooed on the  ins ide  of one e a r  

with d i e s  containing 0.k-inch numbers o r  l e t t e r s .  Three d i g i t s  m r e  used 

t o  rrark deer individual ly ,  except that vzry small fawns were marked with 

a s ing le  l e t t e r ;  when i a t e r  recaptured,  these were number-tattooed, 

A co l l a r  made of Bol-taron (thermal ws f i rs t  used i n  

December 1968. Collars were mde t o  f i t  the neck contours o f  deer  i n  each 

age and sex class. Wf.th does, the open ends of the  "UW-shaped c o l l a r  were 

r ive ted  (brass r i v e t s ) ,  Where growth and expansion o f  the neck had t o  be 

accoxmoda,ted i n  the cases of fawns and b c k s  i n  r u t ,  elastic s t r a p s  were 

?laced on the ins ide  of  the c o l l a r  and at tached by r i v e t s  a t  the bottom 

o f  the "U". mest., s t r aps  p s s e d  through brass rod guides embedded I n  the  

open ezds of the p l a s t i c  co l l a r ,  permitt ing expns ion  snd eont+mction. 
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Because these c o l l a r s  sagged i n  time, a "CW-shaped c o l l a r  ms designed with 

encis overlappirg st the s i d e  of the  neck with e l a s t i c  bands t o  r e s i s t  

expansion to t h e  p i n t  of  completely opening the  "'C" (r('ie-ure 9) .  This 

allowed f o r  the  m i g h t  of the c o l l a r  and/or rad io  to be supported by the  

Dcxlbmn and not by the  e l a s t i c .  

Collars  were made of two thicknesses (0.090 inch  and 0.125 inch) of 

Boltaron and of t . ~ o  colors (black and white). Various co io rs  of scotch- 

U t e  r e f l e c t i ve  tape  i n  the  f o m  of numbers, l e t t e r s  o r  o t h e r  symbols were 

a t tached t o  c o l l a r s  f o r  ready i den t i f i c a t i on  of deer  durFng both day and 

night .  Radios were mounted on, and antennas embedded in, the BoLbron 

c o l l a r .  

%wns were marked with a 1 x 1.25-inch b l t amn s t r i p  r i v e t e d  Lo one 

end of an  8-inch piece of nylon e l a s t i c .  The loose end o f  t h e  nylon elas- 

tic was r ive ted  to the  B s l b r o n  after being placed around the animlVf. i  

neck. Tiadios with sinall whip antennas mounted t o  the RoLtaron r;.i;rip com- 

P Y ~ S R ~  the radio pa-ckage. 

'Two s t y l e s  of sheep b e l l s  were attached t o  deer by means of nylon 

das%ic s t raps .  Ends of t he  stmp were r ive ted  together  a f t e r  being 

placed' around the  neck. 

liaciio Telemetry 

Txenty adult males, 38 a d u l t  doe% 7 yearl ing males, 6 yea r l ing  

females, 31 male fawns and 17 female fawns were trapped f o r  r a d i o  t ~ ~ ~ c k i i - g .  

Tfie receiving system consisted of. kwo 12-channel A.V.M. r e c e i v e r s  and ~-;YIO 

Hy. Gain Model 23, 2-neter, hta:~cl-heLd and truck-munted a n t e m s  designed 

by A .  V.  M. Electronics Corporat ion,  Champign, I l l i n o i s .  Tcamsmitters wera 

b u i l t  by W .  He Cockmn, A.V,M.  Electronics Corporation, and Jams BuiLt, 



Transmitters w r e  plsatin? i s ro~dcss te r s  and operated a t  d i s c r e t e  

frequencies between ?Li0.3!j0 and 148.320 negacycles:second wj t h  a power 

ou.kp't of watts, X cxys-tzl o s c i l l a t o r  c i r c u i t  t n n s i s 4 a r  and a 

12-inch wire antenna const i tu ted each I-mnsmi t t e r .  Tmns.nitters were 

powered by e i t h e r  four  o r  six, I.&-volt mercury b t t e r i e s .  The rece ivers  

were 1 2 - c k m e l  t r ans i s to r ized ,  c ry s t a l  controlled,  double conversion 

super-heterodyne mecbnisms, powered by e igh t  s i z e  fLA penlight  ' m t t e r i e s .  

The rece ivers  weighed approximately 3 p u n d s  dnd were c ~ n t a i n e d  i n  an 

aluminum case,  9 x 4 x 5 inches, Receivers were equipped with both a 

smbl speaker and a phone jack f o r  audible detect ion o f  tmnsml t te r s .  A 

s i gna l  s t reng th  meter permitted visual  detect ion of t r a n s d t t e r  s i gna l s .  

Transmitters far adu l t  a n i m l s  were designed to operate 300-600 days 

and pmvide a mnjinimum range o f  f. mile. Three s tage  , t m n m i t t e r s  used 

Later were designed f o r  g r ea t e r  f i e l d  life and d i s h n c e ,  Adult radio 

packages weighed up t o  454- gram, depending on the  use of  two-stage o r  

tPxee-stage radios; the  l a t t e r  required mare ba t t e r i es .  The use o f  11-inch, 

s t a i n l e s s  s t e e l  whip antennas was discontinued i n  favor of  copper &re  

embedded i n  the  Boltaron c o l l a r ,  A Lest was made of one radio powered by 

solar  c e l l s .  

&wbm fawns were radio-mrked with single-stage "quail" r ad ios  

(17 grams) rnour,ted on a 1 x 1.5-inch piece of Boltarori with a 0.30-inch 

diameter, &-inch long s t e e l  cable,  whip antenna ( ~ f g u r e  10).  These u n i t s ,  

aLLkched by e l a s t i c  'tands around. the neck, had a theore t i ca l  l i f e  of 30 

days with one ba t t e ry  and provided a s i gna l  r m g e  of  approximately 0.12 

mite, With increase I n  s i z e ,  fams were equipped with larger h t t e r y  

p c k s  f o r  longer t n n s m i t l e r  i f  e ,  After  about 9 months of  age, fawns 

were equipped as adu l t s  , 





A l l  l o s t  and non-operating radios were replaced when animals could 

bs recaptured. I n  addit ion,  radios  on adu l t  h~cIrs were r9placed pzior  to 

and foilowing the  rut, when lucks were most read i ly  captured, 

Nobile receiving s t a t i ons  were d i r e c t i o m 1  yagi a n t e m s  mounted 

thmugh the roof of a pickup t ruck cab ( ~ i g u r e  I t ) ,  with a lead-in cable. 

Radio-tagged deer  were located by c i rc l ing  and obtaining bearings from 

d i f f e r e n t  locat ions;  each animal locat ion was plo t ted  on a map i n  r e l a t i o n  

t o  lanfimrks. Success and accuracy depended on the  layout  of  access roads,  

A hiid-held antenna (the same an tema as used i n  the  mobile s t a t i o n )  was 

used J;o loca te  deer to check physical condit ion and behavior, and t o  

determine precise hab i ta t  u t i l i z a t i o n .  

Movements 

Facdioed deer were monitored f o r  24-hour periods at random i n t e r v a l s  

(Random Numbers Table) t o  evaluate movement and hab i t a t  u t i l i z a t i o n ,  Each 

&-hour period was divided i n t o  s i x  equal 4-hour segments; one &-hour 

segment was randomly se lected and during t h a t  Lime deer were located.  

These radio-determine& loca t ions ,  p lo t ted  on maps, provided a record of 

l oca t i on  f a r  each animal. 

Average dis tances  i n  f e e t  between successive da i l y  loca t ions  were 

used -to calcula te  a movement index f o r  each deer.  This index was a 

r e l a t i ve  measure of an  ind iv idua l ' s  ziovements compared t o  o thers  of the  

same o r  d i f f e r en t  age and sex c lasses .  14ovemenLs overlapping successive 

months were recorded a s  belongins to the  e a r l i e r  month. 

The s i ze  of range by month, and major a d  minor axes o f  the range, 

were eaJcukated for animals f o r  which there were 15 or more l o c a t i o n s  pe r  
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in land water areas  m r e  included i n  range est imates.  The major  a x i s  rias 

determined by n e a s u r i : ~  the s t r a i g h t  line t h a t  connected the  two most 

ctis-knt locat ions  f o r  each animal and. the minor ax i s  was the widest point  

i n  the  range p e q e n d i c ~ l a r  t o  t he  major ax i s .  

A t o t a l  range ( ~ o h r  194.7) f o r  each deer  was calculated using d a t a  

co l l ec ted  throughout the study. The percent monthly use of  the t o t a l  

range 'oy each animal 2mvided a measure o f  range increase o r  decrease. 

Observations and road morta l i t i e s  f o r  223 rrarked animals were used t o  

determine movements of a n i d s  on and off  B i g  Pine and No Name keys. 

Surveys on outlying keys and -tracking of transplanted deer  provided 

f b r t h e r  information on movements. 

Habitat  Use 

Hzabitat port ions within monthly ranger; were detemlned f m m  ;bn overlay 

o f  monthly range out l ines  on a vegel;a.tive cover mag ( ~ ' i g u r e  1). The mean 

percent  habitat composition of monthly ranges served as an  index t o  habitat 

u%i l iza t ion  f o r  each sex and age c l a s s .  

Ef fec t s  of sunr ise  and sunset  on u t i l i z a t i o n  of hab i t a t  were measured 

'by s e p m t i n g  the day Into  th ree  periods b s e d  an o f f i c i a l  sunrise and sun- 

s e t  at Key Mes-t, FTorida. The period between sunrise and sunset has taken 

as 450 u n i t s ,  with sunset  t o  nidnight  given pos i t ive  values g r e a t e r  than 

100; then, negative values 'beginning with -1 were assigned from sunr i se  t o  

the  previous mid-iight. In t h i s  way, data  col.Ilected a t  d i f f e r en t  times of 

the yezr, as day length  varied,  were comparable. 

"; determine t he  ef-feet of  weather on use  of hab i t a t ,  cloud cover, 

wind speed and d i rec t ion ,  and moonlight were recorded. Cloud cover was 

subJec-tiveiy classes as Light, m c d h m  o r  heavy. Wind speed m s  divided 



i n t o  l i g h t  (0-5 mph) , medium (5-1 5 mph) , strong 

s t rong (over 30 mph) categor ies  ; wind d i rec t ion  

(15-30 mph), and ex'cm 

was re fe r red  t o  e i gh t  

compass points. Moonlight was recorded as no moon, quar te r  moon, half 

moon, three-quarter  mocn and full moon. If cloud cover obscured t h e  moon, 

data were recorded a s  no moon. Naximum and m i n i m u m  d a i l y  t.emperatures, as 

wel l  as rainfall data, were obtained from the B i g  Pine Key Area Weather 

S ta t ion .  

Deer were located i n  various plant  cover types as described by Y a w  

(1,966) and Johnson (1967) and as updated i n  my study $0 r e f l e c t  land 

development through December 1 %8 ( ~ i g u r e  1 ) . F'urther h a b i t a t  changes 

were iden t i f i ed  bf comparing these data t o  data cozpiled during &me 

1973  able 1). 

Population Lignsity 

A weekly 10-mile mad census was conducted at 2230 laours over a 

predetermined route  within t he  refuge on B i g  E n e  Key from June 1968 

through June L 972 ( ~ i ~ ~ r e  12) .  This census was completed i n  1-P,5 hours 

depending on nmmber of deer  observed and at tempts to capture, Two persons, 

s-potlighting from opposite sides of a vehic le ,  observed am3 recorded deer 

by age and sex;  those tinat could r?ot be c l a s s i f i e d  were recorded a s  

unident i f ied .  Sightings of mrked  deer were recorded and I n  most eases  

they were fndividuall-y i den t i f i ed .  

born January through December 1971, a biweekly *-mile road census 

covering a l l  major roads on Rlg E n e  key ( ~ i g u r e  12) -as m.11 twice a day, 

beginnlrag 1 hour before sunr i se  and again a t  sunset .  'These censuses were 

designed t o  est imate the densf ty  of the  deer  popla5forl. on Bip ?ine Kay. 

Ten p e l l e t  t r ansec t s  (!Jeff 1968) 0.1. mile by 23 feet were csJabl ished 



..;vailahle IQbitaL Land Cleared 
Habitat me P r i o r  to Jamary 1969 Ganuary i 96+2ur,e 195 

(in acres) (in a x e s )  

Developed 
Subdivisions 
Roads 
Fire l a n e s  
Canals 
Xosquiko df tches 

Pinewood 

Tota ls  

none 

*Percent o f  this area on Big Pine Key found wi th in  the boundary of the  Key 
%er Natf o m 1  Wil&Iif e Refuge. 



Figure 12, Outline nap of B i g  Pine Key, F40me Co., Florida, 
showing roads t=versed during 10-mile census 
(broken lines), and d u r i ~  sunrise-sunset census 
(broken l u s  solid ~ i n e s )  , &me 1 %.3-~rine 1972. 



on refige land Ln ts d e t e r ~ i n s  deer iise o f  major vegeta t ion 

types. Pe l l e t s  were removed ? r i a r  t o  the es-kkbiiskrient of the bransects 

and, xh i le  the t m n s e c t s  were being examined, a t  3-month in 'cemals.  

T isiatlds 1 other tf-an Big Pine Key were v i s i t e d  Lo est imate number of  

deer ,  +to e v a h a t e  deer  a c t i v i t y  and to  determine hab i t a t  u t i l i z a t i o n .  No 

Xame Key was v ~ s i t e d  almost da i ly .  

The p q u l a t i o n  s i z e  was e s t imsed  by ap7lyirg the Schumcher-Eschmeyer 

method +a deer  f m n d  dead. ?'he number of  deaths per year was used a s  an  

a i d  i n  e s t i m l i n g  population trends.  

A l l  locat ions  of deer were coded on I B M  cards, Data recorded f o r  

each radio-marked individual  included i den t i f i c a t i on  number, sex, age, 

date ,  time, vegetat ion type, minimum and mximum da l ly  tempemtuxes , 
cloud cover, maonlight, wind. d i r ec t i on  and speed, r a i n f a l l ,  repmduct ive  

and soc i a l  %x&ivPor (Hardin 1974). The analyses were performed on an B M  

3 JO cornpa t e r  , Analysis of Scheff e multiple comparisons, and 

Chi-square "Lsts, p lus  minor computations, were mde  on a n  OlivetLi 

Psogmmna 101 desk- top compu t e r  . 
S t a t i s t i c a l  t e s t s  followed ~ e t h o d s  i n  Glass and Stanley (1970); a l l  

analyses were corlducted at a O,G5 l e v e l  of' signfl'feance. Differences 

among mnges, major and rnilaor axes,  arid move~ents were determined bj 

ana lys i s  of variance (ANOVA) and Scheffe mult iple comparison t e s t s  unless 

o-therwise stated. Chi-square C,esL& .viere used *:o deserrnine whether o r  r ~ o t  

a d i f f e rmce  existed bcxween hab i t a t  u - t i l l z a t i on  a d  a v a i l a b i l i t y ,  effect:; 

cl t ixe  of" d a y  on lEz?OiLk.-k use, weathw ei 'fect ,~ on izbi-t;c7,t use and the 

diff  erexzc;. be twren bbi-I.2it c o ~ p s i  Lion of rzmes and ava i l ab l e  hab i t a t .  



When re fe r r ing  t o  &La by s ea soml  quar te r s ,  the f i r s t  quar te r  (winter)  

includes  January through March, the second (spr ing)  Apri l  through June,  the 

t h i r d  (summer) ,July through September, and the  four th  ( fal l )  October 

through December. In most t ab l e s ,  data a r e  presented beginning with the  

second qua r t e r  so  t h a t  a continuous record is  $resented for each animal 

through the  year,  u n t i l  it enters the succeediw age c l a s s .  



Deer were captured 364 t i n e s ;  131 xere recaptures  able 2) .  The 

productivi ty and eff ic iency o f  trapping techniques depended on mor ta l i ty ,  

a v x l l a h i l i t y  of ca~lals, densi ty  of  hab i ta t ,  avai labi l f  ty of l a r g e  t r e e s ,  

time required t o  capture and process each animal, and cos t .  

Of the  seven techniques employed, the  ne t  i n  conjunction 

wi-LI.1 hand caj$xus i a s  most productive ( ~ i l v y  e t  a l .  1975). Eowever, use 

of t he  pz3xible ne t  was possible only when deer were cornered between 

a m l s .  %his technique resu l t ed  in only three  known deaths out  of 227 

captures. 

The use of n icot ine  pmvided the pos s ib i l i t y  of capturing deer  in 

most hab i ta t s ;  but, 6 of 23 dee r  captured d.5.ed. Var iab i l i ty  I n  t h e  con- 

cen t ra t ion  of n icot ine  supplied by the  manufacturer m y  have caused sorate 

mortality. In a r ea s  where no o the r  method is feas ib le ,  n icot ine  drugs 

might be j u s t i f i ed  even with a 26 percent l o s s  of animals, e spec ia l ly  i n  

areas lacking canals.  

O f  the 13 animals dnrgged with M99, none was captured. Because of 

the  dense vegetation and the  long tirne from in j ec t i on  u n t i l  the animal 

col.lapsed, a l l  a n i m l s  escaped. 

Although e igh t  deer  were taken i n  trail t raps ,  the  time (2  hours per 

-bra> per day) required t o  check t a p s  was excessive; t h i s  technique k i l l e d  

one aximl. F'iv2 ani~ia, ls  escaped from t r a p s  e i t h e r  by breaking through 

the niesh o r  t k x m g h  r n d ~ ~ n i c a l  laf l u r e  of  the door-drop rnecbnism. The 

'ksuspensiun"-net tmp was usefu l  f o r  capturing deer i n  a reas  where otncr  

techn-!ques wzrc 'irnprxctical ; howevsr, the d l ~ t ~ i ? ~ t i o n  of i a g e  t r e e s  

detennineci i. tc; usefulness. A radio- hgged doc h ' i ? ~  observed t o  discontlnzle 

 us^ of a well-uxd t,:q,i?. af te r  beiiy; trapped i n  such a device. This +m.s 



Table 2 ,  Sumrargr o f  capture  data, by method and  sex  and  age c l a s s  for Key dee r ,  Key Deer Nat ional  W i l d l i f e  
Refuge, Monroe Go, , F l o r i d a ,  January 1968 - June 1973. 

- Animals Captured - Ratio 
Capture Method Tota l  AM* AF YM YF' FM FF Buck:Doe:Fawn YM:YF FM:FF AF:YF 

Por t ab le  n e t  227 45 88 27 20 34 13 0,67:1 :0,44 1 :0,?4 1 :0.38 1 :0.23 

By 'mnd from cana l  21 7 9 0 1 1 3  O,?O:l :0.& 0:l 0.33:l 1:0.11 

Captxre gun 
( n i c o t i n e )  

Crossbow 
( n i c o t i n e )  

BOX trail t r a p  3 1 o o o 2 0 0.50: o :I ------ 

Suspmsion  
t r a i l  t r a p  

By hand from 
between i s l a n d s  2 0 1 0 0 1 0  0:l :I 1 :O 1 :O 1 : O  

By hand. from 
vege ta t ion  
exc losure  

By hand a f t e r  h i t  
by automobi1.e - 2 -- 0 - 0 0 1 1 0  - - - - 0:l :I 0 : 1 1 :O 0:1 

*Sex and. age  c l a s s e s :  AM = a d u l t  males, AF - a d u l t  females ,  YT4 = y e a r l i n g  males, YF = y e a r l i n g  females ,  
F% = fawn m l e s ,  FF = fawn females ,  



a n  advantage as u n ~ a n t e d  r e c a p t ~ r e  was avoided. However, the Lraf i  t r aps  

were not s e l ec t i ve  f o r  individual  deer and t h e i r  apera t ion was demanding 

both in time and regu la r i ty  i n  schedu1ii;g. Diff icul ty  'as experienced 

with protect ion of these t m p s ;  one ne t  suspension t r a p  was mistaken as 

poaching and destroyed by concerned c i t i z ens ;  a second t r a p  PELS s to len .  

Hand-capture of animals was effect ive  f o r  deer under 5 months o ld  

(Table 2 ) .  Considerable t i n e  was necessary t o  loca te  suscepkible animals, 

and the  method was most e f fec t ive  a t  night  when fawns could be e o ~ i s e d  

by l i g h t s  and the vehicle motor. 

Techniques used were su f f i c i en t  f o r  l i f e  history,  mobility, and 

dispersal s tu6 ies .  D i f f i c u l t i e s  arose recapturing individual  deer  t o  

a t t a c h  a c o l l a r  o r  radio ,  and i n  capturing individuals i n  a r ea s  where the 

porki'ole ne t  could not  be used. 

Chpture Morklf  t i e s  

O f  captured animals, six (3  year l ing females, I a d u l t  f ena le ,  1 

yearling male and P mie fawn) died froi.1 n icot ine  s a l i c y l a t e ;  one a d u l t  

inale died when i ts  neck sras broken a f t e r  entangling antlers i n  the  t r a p  

ne t t ing ;  and t h e e  animals (I adult ?.ale, 1 yearl ing m5le and I p i l e  fa-a) 

3ied a f t e r  ~ . ~ n n i n g  i n to  the t m p p i ~ g  v e h i c l e  (Table 2 ) .  One year l f  ng aaLe, 

fmnd i n  a vegetat ion exclosxca, - a s  k i l l &  because i t s  jaw was Srcken a ~ d  

one a d u l t  doe recaptared by hand was k i l l e d  because it was bl ind.  Three 

animals (1 a d u l t  male, 2 a d u l t  female and 1 r r d e  farum) died from i n 5 r i e s  

caused by the portable ne"c me death of two other  a d u l t  ~ a 3 . e ~  may have 

resill ted f r a m  capture and bnc2.in.g techniques. 

Times and Arcas where Deer xere Captured 

Attempts were ki capture deer at every oy?prtur,i . ty, Seventy-eight 



percent of captured animals were trapped between 2200 and 0659 hours 

 a able 3). O f  81 deer trapped between 0700 and 3159 hours, 59 (73 -percent) 

wera fawns. I n i t i a l l y ,  deer  were sought a t  a l l  hours, day and night ;  

later, trapping e f f o r t  was concen-bmted i n  those hours i n  which more 

e f f i c i e n t  r e s u l t s  were achieved.. Future trapping e f f o r t  should be con- 

cen t ra  ted  during these hours. 

O f  233 deer captured f o r  the  f i r s t  time, 208 were taken within refuge 

control led lands o r  i n  s u ~ i v i s i o n s  surrounded by these lands.  Seven of  

t he  25 a n i m l s  not caught on refuge lands were taken on No Name Key. 

Po r t  Fine Height Subdivision sapplied most captures (100) followed by 

Eden Pines (43)  and Koehns (39) subnivisions ( ~ i g u r e  2).  O f  131 animals 

recaptured, only 3 were captured south of the  refuge boundary. Eighty- 

e ight  a n i m l s  were recapkxed i n  Post f i n e  Heights, 26 and 8 being 

r e c a p b r e d  i n  Eden Pines and Koehns subdivisions,  respect ively .  Future 

trapping e f fo r t  should be concentmted i n  Por t  Pine Height, Eden Pines 

and Moehs subdivisions. 



Table 3. Summary of hours when Key deer were captcred, Key Deer National 
Wildlife Refuge, Flonme Co . , Fior ida ,  January 1968 - June 1973. 

Xours 
When Captured Ta tal ~ k *  AF nVr YF FM FF 

*Sex and age classes: AM = adul t  males, AF = a d u l t  females, YM = yearling 
neles ,  YF = ysarling females, FM = fawn males, FF = fawn females. 



A l l  233 deer  captured a l i v e  were collar-marked except f o r  1 animal 

t h a t  received only an  ea r  tag  and streamer, and 1 animal t h a t  received 

only a n  e a r  t a t too .  Of  the 233 deer mrked,  50 were recaptured once, 8 

twice, 10 t h e e  times, 4 four  times, 2 f i ve  times and 1 a d u l t  buck six 

t i ne s .  These recaptures allowed an evaluation of tagging methods. 

Ninety percent of 78 e a r  tags and streamers were l o s t ,  l a rge ly  due 

t o  t i s sue  damage and de te r io ra t ion  of the  ea r  caused by the  *ags. No 

s t r eane r  endured f o r  2 years.  Although one of 50 white p l a s t i c  e a r  t ags  

stayed on a b u t  3 years,  95 percent were l o s t .  The aluminum metal e a r  - k g ,  

used on 1% deer  later i n  the  study, was st i l l  on one animal a f t e r  3,5 

yews; bu& 25 percent were l o s t  within 1 year. One small red metal tag 

af f ixed  before t h i s  s l d y ,  was s t i l l  on an a d u l t  doe almost 5 y e w s  l a % r ,  

A 1 1  27 recoveries from deer  t h a t  were number-tattooed f o r  over 3 years  

showed such i den t i f i c a t i on  held up well ,  

W e  to the salt water, l e a t h e r  c o l l a r s  (10) quickly ro t t ed ,  l a s t i n g  

fmm 1 to 5 months. The maximum l i f e  of s i x  plast le-coated nylon c o l l a r s  

was 9 months, although one was known t o  be l o s t  within 1 week a f t e r  

tagging. "U'Lshaped Bol+aron c o l l a r s  l a s t ed  longer on does than on IxcIrs. 

On bucks w i t h  radios  they (17) l a s t e d  from 2 to 10  inonths; without an 

a.tta.ched radio ,  between 4 and 11 months. me necess i ty  of e x ~ n s i o n  col-  

l a r s  f o r  males and fawns presented d i f f i c u l t i e s .  The rubber i n  the  nylon 

e l a s t i c  of  "U"-shaped c o l l a r s  s t re tched  due t o  t he  constant  weight of t h e  

t ransmit ter  and/or co l l a r .  Once the  e l a s t i c  f a i l e d ,  the c o l l a r  hung below 

t h e  araiiml':; neck and. allowed a f o o t  t o  become entangled and t h e  c o l l a r  

ms usui l l ly  lost. Collars  without ~ ~ d d i o s  gave 'uetter se rv ice  a s  they xere 

l i y h t s r .  Fadioed ""C9-shaped c o l l a r s  were observed %o l a s t  from 6 months 



32 

t o  2 years;  without a  mdio  , they l a s t ed  9 months t o  2.5 years.  

Few (2 percent) Bolhron c o l l a r s  were l o s t  from a d u l t  does. Those 

lost were 1.lgh.t weight (0.090-inch) p l a s t i c  while a l l  heavy-weight (0.125- 

inch)  B c l k m n  co l l a r s  were on f o r  almost 4.5 years. Three of 13 doe 

c o l l a r s  with radios were being ca r r i ed ,  though not trz~nsmitt ing,  a f t e r  3 

years. 

Two fawns ca r r i ed  co l l a r s  f o r  2 years a f t e r  attachment with no prab- 

lems. I n  both cases,  the e l a s t i c  had broken dom and had s t re tched  to 

accommodate the increase i n  neck s i z e .  Five fawns ca r r i ed  b e l l s  f o r  about 

1 yeax. h s e  b e l l s  were extremely use fu l  i n  loca t ing  an a n i ~ a l ;  however, 

complaints by res iden t s  about b e l l s  t i nk l i ng  during the n igh t  required 

r e m v a l .  

Only 1 percent of the c o l l a r s  on breeding, a d u l t  males Pasted 

through the rut; loss was due to f i gh t i ng ,  Occasionally s p l i t  r i v e t s  

stmEglat@ned and sepasated, o r  the  e l a s t i c  frayed,  allowing a collar to 

bcorne Loose-Titting, and -to catch on branches. h o s e  c o l l a r s  caused 

abras ion on the animals' necks; one t i g h t  c o l l a r  caused an  i n f ec t i on  and 

blindness. 

Scotch- l i te  r e f l e c t i ve  tape was never l o s t  fmm a co l l a r .  1% ws not  

gass ib le  f ind  enough dis t inguishable  numbers, l e t t e r s ,  and symbols o f  

whi-be r e f l e c t i v e  tape to  nark individual ly  a l a rge  number of deer.  The 

3-inch-wide col-lar l imi ted the  space f o r  numbers t ha t  were l a rge  enough t o  

be seen read i ly ;  bu t ,  co l l a r s  l a rge  enough f o r  two numbers caused neck 

abrasions and inh ib i t ed  neck movement. The use of d i f f e r e n t  colored 

r e f l e c t i ve  tape ( w ~ t e ,  red, bl-ue, yellow avld green) on black and white 

Boitaroc collars solved some of the problem, Color combinations of 

r e f l e c t i v e  tape arld colored B o l h m n  were d i f f i c u l t  to dis t ingu ish  a t  night; 



under a r t i f i c i a l  l i g h t ,  and therefore could not be used. White r e f l ec t ive  

tape an a black c o l l a r  t h e  most readi ly  dist inguished combination. 

Yellow on black, red on white, blue on white and green on white were 

readily distin+g.dshable i n  the  order  l i s t e d  (Klimstra 1374). 



EVAILlATION OF THE RADIO TEUMETRY SYSTEX 

Of 167 radios  placed on 119 deer, 98 were recovered, 38 were s t i l l  

being ca r r i ed  by an ian l s  when f i e l d  observations were terminated, and 51 

were e i t h e r  l o s t  o r  were on animals not  seen during the last 6 months of 

f i e l d  study.  The mxilrmm number of deer  bearing funct ional  t r ansmi t t e r s  

a t  one Lime was ILL during May 1971. 

Average f i e l d  l i f e  of the radios was not  determined as at-tempts were 

made t o  replace  radios  a t  every opportunity a f t e r  0-9 months t o  insure  

cont imous data, %o radios  f a i l e d  immediatePy and one radio  operated 

continuously f o r  20 months; two radios  placed on a d u l t  animals, bu t  subse- 

quently l o s t  due i;o c o l l a r  design, continued t o  transmit  f o r  near ly  2 years .  

S t a in l e s s  s t e e l  whip anterums were not  su i t ab l e  f o r  use i n  the  Keys 

because of salt c o r n s i o n  and breakage. Embedding a n t e m s  i n  the  

Bol%aron c o l l a r  v i r t u a l l y  eliminated that pmblem; however, t h i s  reduced 

the  range by 25 to 30 percent. Two-stage t ransmi t t e r s  -provided a working 

range of 0.5 to 1 mile whereas three-stage rad ios  could be located up to 

2 miles. k w n  radios  had a working range of 0,25 mile and a l i f e  of 30 

days, making It necessary t o  replace  them a t  20-day i n t e rva l s .  

The one radio  powered by a s o l a r  c e l l  s-cpped transmi-bting a t  night  

afterr. 2 xeeks, Thereafter  it worked only when Lhe s o l a r  c e l l s  were i n  

d i r ec t  sun l igh t .  The heavy cover of most hab i t a t s  prevented successful. 

u s e  c ~ k '  available s o l a r  c e l l  radios .  

Key deer  adjus ted t o  carrying Lransrnitters immediately as no abnomal 

behavior, as described by J e t e r  and Narchinton ( l%k:lb?) ,  was observed. 

The di f ference iray have been more the r e s u l t  of  cap4m-x techniques than 

tnnsmi-Lter lackrment . 
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MTIONALG FOR yvtOV3XENT ANALYSIS 

Compr lng  movement and a n g e  data f o r  Key deer during t h i s  study x i t h  

those of o ther  s tudies  was d i f f i c u l t  because of the d i f f e r en t  deer and 

envirznment studied,  the d i f f e r en t  methods u t i l i z e 6  and the  di f ferences  

i n  data analysis .  'The majority o f  movement s tud ies  of white-*ailed deer 

i n  North America have been obtained through d i m e %  observation of deer  o r  

through tag re turns;  k t ,  they have no t  made exlenslve vise of  i nd i r ec t  

observation through telemetry. For examyle, Downing e t  al. (196$/), noting 

that because much of the moyement data col lected was from hunter reklrns 

of tagged animals, suggested that much of t h i s  movement Tms temprary i n  

nature,  tak ing  place onfy during hunt day. The l imi ted radio-telemetry 

&,$a, on Florida deer ( rcMnton 1964, 1968; Harlow and Jones 1965; Jeter 

and Marchinton 1964; MaseMnton and Se te r  1966; and Bridges am.% Wrchintan 

l%9) have a l l  been short-term s tud ies  and therefore  a r e  not s u f f i c i e n t  Lo 

evaluate deer  movement pat terns .  

Studles i n  ozher parts of the country may not  be comparable to my 

study because of the d i f f e r en t  hab i t a t  and subspecies of deer  involved. 

The Key deer ,  located i n  a subtropical  climate and hab i ta t ,  is compa~able 

t o  no o ther  krth American deer  herd, ?he Key deer being an 5. sland sub- 

species  made i t  even xore d i f i ' i cu l i  t o  compare mavenenls and rar~gcs 

with counteqm,rts on the  mainland. 

The term "'hone range" was f i r s t  ~lsed try Seton (1909:26) who pointed 

out t h a t  "No w i l c !  a n i ~ a l  roams a t  mndom over t h e  country; each a home 

region, even if it has n o t  an a c t m l  home ." B u r t  (194.0: 2 5 )  defined home 

range as ,  "tht &sea about i ts established home whleh is  t:mv~,rsed by -tP~e 

anlml I n  its n o m l  a c t i v i t i e s  of food gathering,  rating and caring for 

ymlng;. " The !io!oe range is  too geneml Lzed m u ,  therefore, monthly, 



seasonal  and annual ranges have been subst i iu ted.  Few studies have pro- 

vided h t a  on seasonal changes in range and movemenls. Therefore, most 

s t ud i e s  imply t h a t  ranges and movements are s.tcz-tic: mt ,her  .than dyramic, 

changing u i t h  time and season as x e l l  as d i f f e r i ~ i  with sex,  age and 

reproductive s ta tus .  Farchinton e t  a1 . (2 970 : 76) s t a t e d  that movement 

pa t t e rns  and ranges could be delineated with a b u t  2 months of  radio-  

tmek ing ,  anci thus d i d  no t  vlew movement pat terns  and ranges a s  being 

dynami c . 
b s t l y ,  inves t iga to rs  seldom estimated movement cr range by t h e  same 

ntetbds.  Durirg my study, mnges were estirnabted according t o  the  minimm 

home range method ( ~ o h r  1 9 ~ 7 )  because it decreases 'che amount of sub jec- 

tivi-ky. 

Sanderson (1966: z ~ I ) ,  i n  a review of nramalian movement sluaiss, 

p % n t e d  out tbt b io log i s t s  should l o se  som af %heir preoccupation tu.9.tb 

shape and sS%e of  range and d i s b n c e  of  movement and s h E d  shift emphasis 

exnpbsized t h a t ,  as shape and s i z e  of movement pa t t e rns  are probably of 

little o r  no consequence, inves t iga to rs  should be studying the  b io log ica l  

needs of the animal as r e l a t e d  t o  time of  yeas, varying wealher, time of  

&3y and ava i lab le  habitat. During my study, movement and range data were 

analyzed with respect  t o  these  var iables .  Therefore, comparisons between 

my &ta and those of o the r  inves t iga to rs  a r e  in general terns only. 

Changes i n  mrge  s i z e  and movement indices  f o r  Key deer  were corre-  

l a t ed  i i i th  sex ,  age and reproductive s t a t u s .  Range +ah were riot consid- 

ered as good as movement data a s  a bs i s  f o r  i n t e q r e t i n g  l i f e  h i s t o g .  

Hcweve-r, when b t h  Idnds of  d a t a ,  were availa,ble, gseatsr  accumcjr i n  the 



l o ca t i ons  were used "a obta in  movement i x i i c e s  a,nd, no matter how few for 

a given deer, represented t h a t  anirral. However, m n g e  e s t h a t e s  var ied  

with the  number o f  Locations f o r  a given animal i n  a given m n t h .  k 

sample of 15 b i l y  locat ions  was considered s u f f i c i e n t  to determine a 

manth2.y range because 15 loca t ions  usua,lly represented a t  l e a s t  75 percent  

of the mean monthly rarge .  Frifteen locat ions  per month approximated the 

median 75 percent range a r ea  f o r  20 animals t e s ted .  However, g r e a t  

varia. t ian existed among individual  deer;  some an ina l s  reached 100 per- 

cen t  of  t h e i r  rnont1d.y range within the first 5 days of the  month, whereas 

o the r s  dld not reach this l e v e l  u n t i l  the l a s t  loca t ion  of the  month. 

Another drawkck i n  using range data ms t h a t  a few "explorator~y 

movements" outside a "normal" range night greatly d i s t o r t  the es t imate  of 

monWg range; but, such movements, vhen made over a period of days, 

b y ,  an 'kxplomtory mavement"avesaged ou t  u i t h  a l l  o t h e r  consemt ive  

daily movements and yielded a more accura te  pic tu re  of mantbily ~nove~~;en+r;s. 

Theoret ica l ly ,  a deer could bee a large movement index and a small range 

o r  a small movement index with a la rge  range, thereby g iv i rg  a f a l s e  

i.mI~res&ion of " tmet 'month ly  movements i f  only ranges were considered. 



;3ESULTS AND DISCUSSION 

I4nement by Flonth a d  Season 

S;Pom 58 deer continuously -mdio-tracked a t  ran&om hours, 421 monthly 

m x e s   able 4) were estimated, ard 470 monthly movement ind ices  were 

obtained (mb le  5). Ranges and movement indices  were a l s o  obtained f o r  

a male fawn f o r  5 months following capture and tmns loea t lon  -to Big Hne 

Key. 

The major and minor range axes ( ~ a b l e s  6 & 7) provided a q u a n t i b t i v e  

mmmse of shape for each range. Both the s i z e s  and dimensions of m q e s  

w r i e d  seasonally lcly sex and age c lasses .  Movements of deer were corre- 

more with the width of the range ( r  = 0.729) than with the  l eng th  

(r = 0.449) o r  area (r = 0.595) of the range, However, the width o f  the 

am& tmvemed  by a deer  gave a better in&cat%on of deer  ~ovements ,  the  

l eng th  gsve a b e t t e r  indicat ion of b+al area  used. 

Adult Hale Movement 

A d u l t  males confined t h e i r  movements t o  the smal les t  area i n  January 

and tke l a r g e s t  area  i n  September (Thble b) .  Area covered during Apri l ,  

l%y, September, October and November was s ign i f i c an t l y  l a r g e r  than t h a t  

covered during o ther  months. Areas used i n  winter were s i gn i f i c an t l y  

smaller  than those f o r  o ther  seasons. The l a r g e s t  area  used by an ind i -  

v5dual. add. t male was I ,  079 ac r e s  during September 1970, wMle the second 

l a r g e s t  ms 7216 acres  dar ing  Apri l  1969. The smal les t  are% traverrsed was 

30 acres  durlng July 1969; the  second smal les t  was 88 acres  during January 

1%9. 

'3.e length of the area covered by an a d u l t  buck during a month var ied  

from a l o w  i n  Ganuary to a high I n  September  able 6 ) .  The width of this 



Table 4. Summary of mean monthly range ( i n  a c r e s )  by sex and age c l a s s  of  Key deer ,  Key Deer National 
Wildlife Refuge, Monroe Go. , Florida, 1 C)Cj9-1972, 

- 
AM* AF Y M Y F FM FF A l l  Deer - 

Period N X S.D. N X S.D. N X S.D. N X S.D. N X S.D. N X S.D. N X S.D. 

A P ~  (10)326 I (12)121 25 (7)329 3% (4)258 168 (1) 42 ** (I) 40 ** (351232 225 
I&y (10)415 183 (15)130 63 (6)313 266 (4)173 146 (4) 37 11 (I) 68 ** (40)222 196 
June (101289 158 (15)122 34 (6)232 160 (41168 196 (3) 43 13 (I) 68 ** (391179 132 
Spring (30)343 181 (42)125 44 ( 1 9 ) ~ ~  282 (121200 161 (8) 40 10 (3) 53 14 (114)210 188 

July (10)212 147 (16)124 49 (5)132 35 (4)81 32 (4)53 22 (1)37 ** (40)133 95 
h g  (11)245 1% (18)126 50 (3)2& 83 (3) 90 12 (4) 92 72 (1)48 ** (40)157 12% 
Sept (7)596 269 (17)163 63 (2)298 277 (41138 74 (61239 301 (I) 52 ** (37)259 242 

(511138 56 (10)187 123 (11)104 52 (l4)1& 209 (3) 46 8 (11?)181 171 'ut 
Summer (28)321 251 \L, 

Oc t (5)343 192 (17)178 14 (2)624 417 (4)152 100 (4)255 140 (1)49~ ** (13)246 170 
Nov (6)412 116 (15)167 115 (2)380 70 (3)120 27 (4)286 208 (2)104 9 (32)225 157 
De c 99 (5) 9 - 191255 132 (15)l~k 44 (31358 (31243 165 (7)15O 44 0 22 (42)184 116 

Fa11 (20)338 I47 (471157 72 (7)440 221 (l0)l70 111 (151198 129 (8)144 141 (107)215 148 

Jan (7)211 125 (9) 96 35 (2)262 90 (1) 95 C* (5)125 44 (4)127 (281146 89 
Feb (7)231 122 (8)?24 39 (2)265 169 (1)180 ** (5)143 28 (4)108 21 (271165 90 

52 (28)16& 124 

Year (99)315 192 (165)135 58 (42)288 230 (37)155 116 (52)140 137 (26)109 87 (4211193 160 

%ex and age c lasses :  AM = a d u l t  males, AF r adu l t  f e m l e s ,  YM = yearling. males, YF = year l i% f e m l e s ,  
FM = fawn males, FF = fawn females 

**Insufficient  d a b  f o r  standard deviat ion calcula t ion 



Table 5. Summary of mean d a i l y  movement ( i n  feet )  by time of year and sex and age c l a s s  o f  Key dee r ,  Key 
Deer Natiorial Wildlife Refuge, P/lonme Co. , Florida, 1969-1972. 

AH* 
Perioc? AF Y N Y P FM FF A L L  DEER 

- - - 
N x S.D.  N x ST N XS.D. N XS.D. N X S . D .  N X S . D .  r? s.X 

Spring (110)2108 985 (165)1251 386 (20)1625 jlCCj (12)1327 853 (19)455 198 (8)598 245 (131)1340 819 

July (11)1454 558 (16)1194 235 (6)1389 397 (4)1275 244 (6)870 315 (1)?86 +-I+ (44)1240 400 
(11 1737 628 18 1145 393 5 1699 434 4 1456 1028 6 866 306 F- 

(8{2010 739 [18{133~ 312 &68 1'739 Lj1455 2% [9]1244 521 li]?Z3*"929 1 a Sept 

Summer (3d1706 646 (52)1243 324 (14)1838 989 (11)1390 366 (21)1029 439 (4)1107 662 (132)1386 611 

Year (110)1981 839 (165)b251 386 (48)191.4 830 (39)13fjLc 591 (74)1200 579 (34)1065 415 (470)1460 714 - 
*Sex and age  c l a s s e s :  AN = adult r i l e s ,  AF = adult females, YM = y e a r l i n g  males, YF = yearling females ,  
FM = fawn males, PB = fawn fcruales 

**Insuf f ic ien t  data f o r  s t anda rd  d e v i a t i o n  calcubtion 



Table 4. Summary of  mean monthly ITB j o r  a x i s  ( i n  miles)  by sex and age c l a s s  of  Key deer,  Key Deer National 
YildLif e Refuge, Monroe Co , , Flor ida ,  l5)69-1972. 

AM* AF YM YF FM FF ALL DEER 
Period - - --- 

1u' x S , D ,  - N X S . D ,  N X S . D .  N X S . D .  N r S . D .  N X S , D .  

Ju ly  
Aug 
Sept 

S u m e r  

Oct 
IT0 v 
De c  

F a l l  

*Sex and age c la s ses :  AM = adult males, AF = adult females, YM = year l ing  males, YF = year l ing  females, 
FM = fawn males, FF = fawn females 

**Insuff ic ient  data f o r  s-bmdard dev ia t ion  ca lcu la t ion  



Table 7 .  Sumnary of mean monthly minor ax is  ( i n  miles) by sex and age c l a s s  o f  Key deer, Key Deer National . 
Wildlife Refuge, Monroe Co . , Florida,  1969-1972, 

AM AF Y M Y F F'M FF A L L  DEER 
Period 

N X S.D. N X S.D. N X S.D. N X S , D .  N S N X S.D.  N x ~ . D .  
Apr 1 )  6 1 2  
Fay (101.57 
June (101.52 -18 

spring (30) .56 .16 4 1 ( 1 9 ) . 9  .18 (12) .42 ,111. (8) .21 .06 (3) .26 .06 (114) .46 .17 
-- 

July  (10).46 .20 (16),40 . l o  (5 ) .37 .14  (4),50 .40 (4 ) .20 .03  (1).26** (40) .40 ,19 
(11 .40 . l 9  18).43 .17 (3 ..$b .24 (3 .43 .14 (4  .33 .11 

Sept AUg (7j.64 .15 [17).46 .11 (21.58 .20 (41.44 .16 (61 .p  .09 [:I:;: :: g;{::E 1;; 
~ u m e r  (281.48 (51)*4% *13 (10).4.6 *19 (11).4/j .25 (14).31 .05 (3).31 .05 (117).43 .1? 4= r\) 

Jan 7).49 .14 (5),40 .11 (4 .41 .14 (28).43 .15 
Feb 7)..% ~ 2 1  5 . 4 1 . 0 8  ( 4 . 4 1 . 1 4  ( 2 7 . 4 6 . 1 5  
Far  (7).56 .19 
Winter (21) .53 ,17 (25) .41 .I1 

ill? i, 4 0 3 0 ( 2 S j . M  .i4 
(6).54 2 4  (41.41 -11 (15).41 '08 (12).39 . l o  (83).45 .14 

*Sex amd age c;asses: AM = a d u l t  males, AF = adu l t  females, YN = year l ing males, YF = year l ing females, 
FM = fawn males, FF = fawn females 

**Insufficient  data f o r  standard deviation calcula t ion 
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ares uas smal les t  I n  Augpst arld g r ea t e s t i i n  September ('Table 7) .  No 

seasonal  difference could be detected i n  e i t h e r  the  l eng th  o r  width of 

the  area covered. The g r ea t e s t  length of a range was 3.05 miles during 

~ u g u s t  1969; the second longest was 3.03 miles during April  1969. The 

widest xange was 0.91. mile during Febmary 1970; the  second widest - i s  

0,85 f i l e  i n  May IgaO, The sho r t e s t  range of an  a d u l t  male was 0.22 mile 

during Ju ly  ~ $ 9  with the  second sho r t e s t  being 0.50 mile during February 

1969. The narrowest r a q e  ms 0.15 mile during July 1969, the  second 

s m l l e s t ,  0,17 mile during August 1969. 

Adult males moved l e a s t  i n  July  and most i n  Apri l  (Table 5). No 

s i g n i f i c a n t  d i f ferences  were detected i n  e i t h e r  monthly o r  seasonal  move- 

ment. Adult males moved l e a s t  i n  s u m e r  and most i n  f a l l .  Spring movement 

was ~ifgnificrantly larger than .that during sumnmer. Adult males moved mare 

in fa13 than 2n sunrmer and winter. Hovenent during spr ing  a& f a l l  bsas 

sigxxlficrzn-tly g r ea t e r  than during winter and surmer. ?'he longes t  movement 

in&ex f o r  an a&&t m i a  was 5,891 f e e t  d a i l y  dv.r i rq  Apri l  1%9, sskrile the 

second Largest was 3,%0 f e e t  d a i l y  during June 1969. The smal les t  move- 

inent index was 629 f e e t  d a i l y  4.urir-g Ju ly  lgfj9, with t h e  second smal les t  

being I ,  072 feet during June 1969. 

Adult males made longest movemen", and used the g r e a t e s t  area during 

the r u t  (~eptembar  through Novenber) and made sho r t e s t  movements and used 

the least area during Ju ly  when male dee r  had rap id ly  growing a n t l e r s .  

During other per'tods, a rea  used was near ly  the  saxe except during b r c h  t o  

&y wh;n there  was a su ' o shn t i a l  i n c r ~ a s e  i n  are&. iif her a November peak 

i.n ~novemerit, a d u l t  males moved l e s s  u n t i l  bkrch, -&en they again increased 

Lheir movement. These increased rnovemenLs conesr-~onded with t h e  repro- 

Chc-t939 season, when a d u l t  does w i t 1 1  ne~l'uorn farms sicre responding 



differences  were detected. A movement index of 2,162 f e e t  da i ly  in 

November 1 970 has the l a rges t  recorded. The second l a r g e s t  was 2, ~ 6 1  f e e t  

f n  Move~ber 1970. The smallest  index was 697 f e e t  da i l y  i n  August 1969, 

w%h the second smallest  being 698 f e e t  i n  January 1970. 

Beginning i n  September, a d u l t  does increased movement and moved most 

during November; however, area used was maximal dLIring October when the  

breeding season was at i ts peak Much of -this movement was p r o h 3 l y  a r e s u l t  

of  b m s s m e n t  by males. During the rest of the year, movement and a rea  

used remained constant except ,just p r i o r  b fawning, when a d u l t  does 

showed reduwd movement. Doming and McGimes (1 969: 711) and Machintan 

and J e t e s  (1986:201?1.) noted decl ine  i n  movement of pregnant does p r io r  to  

pr"t;uri t ion.  f b w e ~ e r ,  Michael (1 965 : 47) indicated that mos t does showed 

onPj slight; o r  no seasonab var ia t ion  i n  s ize  of range used,  

Yearling Male Movemen% 

For year l ing Blalss there was a var ia t ion  i n  area  used f r o m  a low i n  

Ju ly  t o  a high i n  Oc'cober (Table &I. Apparently because of small sample 

s i z e ,  no significan-t d i f ferences  were detected i n  monthly area  used. 

Areas used in summer were smallest  ~ r h i l e  those used i n  fa l l  were l a r g e s t ,  

Areas used i n  the f a l l  were s ign i f ican t ly  l a r g e r  than those f o r  ofYIner 

seasons. Ranges of 1,190 acres  during Apri l  1%9 and 918 acres  during 

October 1,970 were the  two l a r g e s t  recorded. The smal les t  range was 58 

acres during June 1970; the second smallesL was 72 acres  during July  1970. 

Yearling males had sho r t  ranges i n  Ju ly  and August and long ranges 

i n  Scptember ( ~ a h ~ e  6 ) .  Widths of mnges were sho r t e s t  i n  July and 

l o ~ g e s t  i n  Gctober ('Table 7). There was no s i gn i f i c an t  d i f ference 

i o t w e e n  s ~ a s o n d .  m r e e  lengths.  Seasonal mnge widths d i f fe red  s l gn i f i -  

can t ly ,  with f a l l  width being l a r g e r  than  o t h e r  seasonal widths. The 



longest  range for a yearl ing rmle t r m  3.33 miles during Septenber 1973, 

whereas the second longest  was 2.52 Lmiles during April 1969. The two 

widest ranges were 1.26 miles during October 1970 and 0,91 mile during 

A u g u s t  1969, The two sho r t e s t  mnges were 0.36 mile during J u m  1970 an6 

0,49 mile during Phy 1970. The two narrowest lcanges were 0.17 nAle during 

Ju ly  1570 and 0.25 mile during January 1970. 

YearZi-ng nales moved l e a s t  i n  July  and most i n  October (Bible 5);  

however, no s ign i f ican t  d i f ferences  were detected. Yeaslirg males moved 

l e a s t  i n  spring and most i n  f a l l ,  although no s ign i f i c an t  d i f ferences  were 

detected.  The l a r g e s t  monthly index f o r  a yearl ing male m s  b,%j f e e t  

d a i l y  d ~ r i n g  September l S 9 ,  while the  second was 3$273 f e e t  d i n i n g  

Hovember 1970. The smallest  wovement index was 94-3 f e e t  b i L y  during 

Paiarch 1970, with t he  second beirg 1,070 f e e t  i n  b y  1970. 

Movements aVld area  use& by year l ing males were sirnila~ 'co those of 

~3ultlmales except that mrsvenents for year l ing  males were mch l a r g e r  

ea.rXies i n  the rut  (~eptembcre and Oc-to'oer), Yearling males used the  

g r ea t e s t  area during October at the height  of the  r u t ;  t h i s  was a f L 1 l l  

month a f t e r  the  peak fir a d u l t  males. Areas used by yearl ing males tended 

be l a r g e r  than those f o r  adult males f r o m  October through Febmarj; 

during other  mn ths ,  ranges f o r  adu l t  .%ales were l a rge r .  Yearling .mles 

moved ;nost i n  October, 1 m n t k  e a r l i e r  than a d u l t  males, Although 

year l ing m l e  novenents general ly  decreased f r o m  October through Harch, 

r~oirernent,~ by yea r l i r g  males were much g rea t e r  t h a n  those f o r  acZulJ; 1~13s  

i i u r i r ? ~  the l a t t e r  part oT the  breeding season. Adult rnales became sexually 

a x t i i r e  belore yea r l ing  males; however, year l ing mles tended ko remain 

semal;y aggressive Longer 5n the  sezson. This behavior prok.~,bly r e su l t ed  



l a t e  i n  the breeding season. 

Yearling Fenale Kovement 

2le range occupied by yearling females - a s  smallest  i n  Ju ly  and 

l a r g e s t  i n  h p r i l  ('Ihble 4) ; kt, these differences were no t  sig2n.ificant, 

'&e range during spr ing and fall.$ was s ign i f i can t ly  l a r g e r  than i n  summer; 

only the  spring range was s i gn i f i c an t l y  larger t'mn i n  winter ,  The l a r g e s t  

monthly range was 567 acres during June 1970; the second l a r g e s t  was 480 

acres  during A p r i l  1970. The snrallest was 34 acres durf ng October 1969 

a t h  the  second smal les t  being 47 acres  cfL1ring July 1970. 

Ranges were sho r t e s t  i n  January and lsnges3; i n  December (T.atb3.e 5). 

In contmst, the  width of  %he range ms %east i n  January and g r e a t e s t  i n  

Pebreaarg (%ble 6 )  . There w m  no significant seasonal Ufference between 

leng th  and width of ranges. Tfie longest  mrsge was 2.83 n.ii2es durialg Ju ly  

L 975 and the second longest  was 2 '24 miles during June 1970. The widest 

rawe was 1.10 miles du-ring June 1970 with the second widest bsf ng 0.70 

mile i n  April 1970. The sho r t e s t  range m s  0.34 mile du r iw  Gctober 

while the second sho r t e s t  m s  O , ~ I  mile i n  May 1969. Bae -two m r m w e s t  

ranges were 0.18 mile during October I s 9  and 0.22 mile da r ing  September 

69'70, 

Yearling f e m l e s  nov ed t e a s  t i n  June and most i n  May (Table j) . 
Although no significant seasonal  d i f ferences  were de lec ted ,  yearlrng 

females movod xos t  i n  fsll and l e a s t  i n  winter. l s r g e s t  nlovernent 

index for a jrea-rlf ng female was 3,939 f e e t  d a i l y  durl ng YIjr 1970 a, wh-kle 

the second 1-argest index was 2 ,  %7 f e e t  b r i n g  July ";?O. ' f i e  ssp~lle:; t 

mv t~nsn t  index f o r  a, year l ing femzie was 713 feet d a i l y  du r ing  Stily 1953, 

with the sceond smallest being 713 f e e t  during Hay 1969, 

Y e 3 , r l i ~ ~  f'i-)mi.I.es tended Lo shaw r a the r  uutishh'ole moverrient ind ices  f o r  



-l;he e n t i r e  yeas; hut, two -peaks and three depresaj.sns were fden t i f i ed .  

3ne peak occurred a t  the end of the beeding  season i n  December when a few 

animals were being harassed by bucks; the o ther  occurred i n  May when they 

were forced from "nornal" ranges by t h e i r  mothers upon the a,rr ival  of 

Tams. One depression i n  movement occurred i n  June following the  May peak 

which suggested reduced movements a f t e r  being chased from " n o m l "  ranges 

by t h e i r  mothers. Limited data. re f lec ted  a second depression i n  Novmber 

and a t h i r d  i n  January, separated by a peak in Eeeember when year l ing 

Eemles  were pursued by bucks. 

b w e s  of yea r l i r g  f e m l e s  a l so  showed three peaks. One was 

recorded the l a t t e r  part of the  breeding season i n  gecember, a second a t  

the  end of the breeding season i n  February, and a tk.,ispd i n  April  during 

the peak fawning season, The two peaks during December and February 

seemed to i n d k a t e  a late breeding season f o r  same year l ing f e m l e s .  

Yearling fentales born ear ly  i n  the  previous fawning seasan m y  haye 

e s t m ~ ~ s  pat terns  s i ~ n i l a r  t o  those of a d u l t  females; imwever, %hose born 

la te  rmy no t  be reproductively ac t i ve  unti l .  l a t e  during t h e i r  yearXing 

gear.  Observations of txo yearling-bred females with s ~ a l 2  fawns l a t e  Ln 

the fawning season tend to support t h f s  theory.  Roseberry and IClimstra 

( :970:27) i n  I l l i n o i s ,  a l so  mLed t h a t  yearlfrg females tended t o  bre& 

somewhat l a t e r  than most older  does; however, Jackson and Hesseh-Lon (197.1 ) 

observed mean b e e d i n g  dates  f o r  yea r l i r g  females i n  New York be 1 day 

ear l i e r  shan those f o r  o lder  does. 

Faam Eovemznt 

The ranges of r i l e  fawns wf?re s ~ a l l e a t  I n  May asd l a r g e s t  i n  October 

f ~a b%e b)  . Ih r ing  the f f rs-t 6 months of  lrlf e ( ~ ~ r i ~ - ~ e ~ ~ e r n b e r ) ,  the  area 

3~sed was s ignif2cant ly  smaller  t h a n  tb,t during the  fo i l owing  6 months 



(0cfaber-13arch). Areas used 'by male fawns dur ing  October and November 

were s ignif icant ly  l a rge r  t h a n  those f o r  other  months. The s i z e  of a r ea s  

used by male fawns dif fered s ign i f ican t ly  by season; the  l a r g e s t  a r ea   as 

used i n  the f a l l  and the smallest  i n  the spring. The l a q e s t  range r e c o d e d  

f o r  a xiale fawn was 850 acres  &iring September 1970 with t he  second l a r g e s t  

being 424 acres  during October i 969, The smallest  range was 26 ac r e s  

dur i rg  Nay 1971 with the second s m l l e s t  being 27 acres  dur i rg  April  1972. 

Areas used by female fawns were ~ - ~ l l e s t  in Suly and l a r g e s t  i n  

kvember (Table 4). A s  f o r  male fawns, a rea  use6 during -the first 6 

mon-i;ha of l i f e  was s ign i f i c an t l y  smizller than that used cjlarhg the  second 

6 m n t h .  In addit ion,  the  a rea  used by female fawns dur i rg  October 

t m u g h  December m s  s ign i f i c an t l y  l a r g e r  than that during January -2;bough 

1 4 ~ ~ c h .  Spring and summer areas used by fensale fawns dlld m t  d i f f e r  

a f e m l e  fam was 490 acres  during October 1969; %he second Largest was 

184 acres  during ljlay 1 $%g. The smiles t was 37 acres  during Jcly 1970 

with the second sna1lesL being 40 ac re s  during Apri l  1.972. 

A male fawn, captured as it ~ w i m  between Water an& B i g  %rch keys 

and released on Big Pine Key, had a range o f  1,316 acres  in February. 

This  raxge was much l a r g e r  than the 143 acres  recorded f o r  o ther  ?a le  

Tams f o r  t h a t  aorrth. During Pfarch, t he  transplanted fawn bad a range 

Yriat  was similar to those of o t k e r  m l e  fawns (124 to  129 ac re s ) .  Bow- 

ever, I n  Apr i l ,  Nay and June the m ~ r g e s  were much ema2ler $90, 11 9 and 16 

acres, rsspectllrely) than those of o the r  yearl.i% m~2es ($86 acres  i n  

April.,, 313 acres in June an? 232 acres in July) .  



Ranges f o r  male f a m s  were shor tes t  i n  May and longest  i n  October 

a .  6 Ranges were narrowest i n  A p r i l  and widest i n  October (Table 7).  

The lengths and widths of a reas  ased by mile fams i n  fall were s i g n i f i -  

c,ar;tly larger than those f o r  Cfac combined spring and summer period,  Yljor 

axes of  2 . 9  miles during November 2969 and 2.52 d i e s  during December 

I s 9  were the loLngest recorded f o r  ;m2e f a m s ,  The longest  minor axes 

were 0.68 and 0.65 mile during October 1%9, The L;m s h o r t e s t  . d n m  axes 

f o r  .a male fawn wns 0.16 mile duriw Pay 1971. 

For female fawns, ranges were longest  i n  October and s h o r t e s t  in ?pay 

( 'hble  6).  Widths of ranges were shor tes t  i n  June arid July and longes t  i n  

October (Thble 7). Mo s ign i f ican t  d i f ference was detected f o r  e i t h e r  

seasorial l e n g t h  o r  seasonal widths of ranges. The two longest ranges 

f o r  a female fawn were 2.33 mEles during October 1969 and 1.25 ~ i l e s  

d u r i . ~  March 1969. The wldes t mnge was 0.60 mile &~riang October f 969 and 

.bhe second widest was 0.55 mile during January l97O. The two sI.1ortes-b 

mges %;ere 0 $36 mile during AugusL 1970 and 0.39 m i l e  during May 19;70. 

The narrowest, range was 0.21 mile during April 1972 with the  second %zing 

0,25 mile during January 1370. 

IWe fawm moved most i n  October and l e a s t  I n  April  ('Table 5). 

'Xovement f o r  $he first 6 months ( ~ ~ r i l - ~ e ~ t e n i b e r )  of the  fawn's l i f e  ~ w s  

~ i g n i f ~ c a n t l y  l e s s  than during the secu~d 6 months (3ctober-ihrch), 

Seasciml movcment f o r  male fams m s  lowest i n  sprirtg and highest  i n  P a l l .  

I b l e  fawns mved s i g n i f i c a ~ t l y  lass i n  s p r h g  than dur ing  any o t h a r  season. 

In ar.uiS."w;c;n, movement dur i ig  the summer was s ign i f i c an t l y  less than  t'nat 

of c i t h ~ r  thc f a l l  o r  wLntevh. The l a r g e s t  movemezt index for a ~a1.c fa,m 

w~.s 2,351 i'cet, llaily during UovsmLcr 1569, with tEzn second l a r g e s t  being 

2,22 j ?ee"c%i ly during April  1972, tFAe second s m i l e s t  vraz 48h f e e t  In 



Apr%l 1972. 

1-lovement ctf fem&e ?awns was leas t  t r i  Bay and nighest i n  Septenber 

('?&Me 5) .  As with mi@ fawns, mcveaent  cl.1.irlq.; the  f i r s t  6 nonths of l i f e  

ms s ign i f i c an t l y  l e s s  than durlng the  second 6 months. Movement was 

rninir~lal i n  spring and maxlrnaL i n  fal.1; however, no s i gn i f i c an t  df ff erences 

C Q L I ~ ~  be detected f o r  seasonal movement. The l a r g e s t  movement index f o r  

a female fawn during a s ingle  nonth ras 1,829 f e e t  da i ly  during October 

1969 with the second l a rges t  being 1,680 f e e t  dur l~w December 1970 The 

s m l l e s t  iridividual movement index xis 455 f e e t  da i ly  during April  1972 

d.Lh t he  second smallest  being 757 f e e t  i n  3ul.y 1970. 

The February movement index for the male farm captured as it swan 

betraeen f?aLer and Big Torch keys and %hen radio-*ged and released on 

Rig Pine Key was 2,937 fee t  daily. This was l a r g e r  than the  index o f  

1,418 f e e t  & i l y  f o r  other male fawns during Febmary. The novernent 

indices f o r  -this animal during the  in~n-ths Fli~rch i;?rough June were much 

lower -khan f o r  a n i m l s  of a similar sex and age elass. Hovement indices  

f c r  %lxis animal were 1,258 f e e t  da i ly  i n  March, %0 f e e t  In April, 1,071 

f e e t  ia T%y and only 614 f e e t  during June p r i o r  t o  radio fa i luxe .  

Tn general ,  as fawns of both sexes grew older,  t h e y  used more land 

area  and t h e i r  movement increased. h r l ~  the first 2 weeks of l i f e  there 

wss i i t ? i e  movement except wher, "mved" by the doe. For t he  f i r s t  nonth 

o f  l i f e ,  fawns stayed close t o  where the doe b d  l e f t  them; size of area  

~lsed re f lec ted  only the doe's  placement of t he  fawn from day 50 day, which 

i~ ixrn HZS a f i ec t ed  by the habi tat  of the doe's range. If the  fawn and 

23,,;fi were mdis t~ i r ' bed ,  the f s ~ m  lxas more l ' lke ly  Lo s3end a, greater period 

cf time Ln s g17~en area before it mz. riovcd Lo a m u  z i t e .  At 1,: t:) 2 

r a ~ t h s ,  fawns werz apt  wander alon? i r j  t h e  area &ere left by the d . ~ e ,  



Strode ( l ' j 9 : 6 )  observed f.zwr:s i n  the ilcala Platlunai Forest, F i o r i c b  

S-kyed hidden; they moved l i t t l e  during the  f i r s t  several  b y s  of 1i.f~. He 

found t h t  a f t e r  the first, couple of weeks, f a m s  w c a s i o n a l l y  accompanied 

t h e i r  mo thers on t r i p s .  Byford (1 970)~ tjorking i n  southwesterr: Alabama, 

noted that spotted fams 1-2 mon-khs o l d  Ahad ranges comparable t o  adult 

deer .  A s  Key deer fams became o lde r  some wandered i n t o  old f ami l i a r  

a r ea s  without the doe. Fa~ms up t o  2 months o f  age did not  move a% nigh t ,  

s h y i n g  bedded. After  hL ta j months of age, a reas  used by fawns tectled t o  

dup l ica te  c losely  those of the  adul-t fe,mles.  This was a l s o  noted. by 

Byford (1970) f o r  a -mdio-"egged, 4-month-old fawn and adlult doe, During 

the  r u t ,  Key deer  fawas  became 'YLlot" from t h e i r  mothers, and a% 'chis 

time t h e i r  movement was g rea t e s t ,  reaching a peak i n  September fox f exz l e s  

and I n  October f a r  males. Following %he r u t ,  most female fawns re turn-ed 

."., t h e i r  rnolhers and inotrement iazdrices o f  t he  t w o  were again s imi la r ;  

however, most male fawns a d  not r e t u rn  t o  the mother, Those t h a t  did 

r e t u r n ,  usually broke assoc ia t ion  with the doe p r i o r  t o  fawning o f  t h e  

next year. S tmde  ( 1 9 9 ~ 6 )  o b s e ~ ~ e d  t h a t  year l ings  usual ly  stayed x f t h  

"skreir xother u n t i l  the next f a m s  were dropperl, 

D..xring the  m ~ m n g e s  of male f a m s  were somewk~t l a r g e r  ti-an thssn 

of a d u l t  females. %e l a rge s t  ~ n g e s  u t i l i z e d  by fenale  fawns occurred 

d u r i i ' j  k m b e r ,  the height  of the  5rceding season. Limited f o r  

f e m l e  farms may have yielded qxestionable r e s u l t s .  Because no female 

iktrns w r e  obsenred -l,o breed, l i t t l e  s ign i f i cance  can be placed or, t h i s  

Tracrezst. In :range d m h g  Oc-bber. 



53 

ddc l t  ferale mnges L i d  riot dflb."fes r;igr,lficantly fmr!  those of e i  trier 

y e a z l i n s  a r  Iawn L'emaies, Yale fams had x i n t e r  mn<cs  that differed f r o n  

all sex and age c l a s s e s  except female ft'aims. k r l n g  the  spri-g* adulr, and 

yearling nnle ranges were found to differ significan-i;ly ( a d u l t  va les  havirg 

smaller  mnges) and. both had ranges sif-;nif ' icantly l a rger  than tnose oi 

o-cher sex and age c l&sses .  Adult  and yearl ing mPe sulmer ,=rages a l so  

d i f fe red  significantly (yearl ing male ranges Seirg l a r g e r )  ~ n d  were s i g n i f i -  

cantly larger than mnges f o r  o ther  sex and age c lasses .  Differences 5-9 

f a i l  ranges between adul-k and yearl ing males were mn-significant.,  bu'i 

xere significan-t ly 1arg.jr than those of  o ther  sex and. age clssses. 

Adult x d e s  had lower win te r  ranges than did adult fem2.e~ ?,nd fawns 

of bo th  sexes; however, no s ign i f i can t  difference was de tec ted  between 

le~ngfh of adu l t  male winter ranges and those of year l ing aliel_es and 

females. There ms no s i g ~ d f i c a n t  d i f ference i n  ~id$;h of winter ranges 

among the sex and age classes .  During the spring,  ranges f o r  a d d  t 

! d e s  w5re longer than those of  adult felmles and -male fa.ms, Adul t  m ~ l c  

spr ing ranges were wlder than those of adult females and malo and fermie 

fawns. Also, yearlirig males had s ign i f i c an t l y  wider raages i n  s;+ix 

. t kn  d i d  femle fawns. Adult males had l o ~ g e r  suaner ra,rges than those 

of atirnlt T ~ Y P ~ L E S  and male and feirale Tams; ~ O F I ~ V ~ T ,  there  was 1-10 signif's- 

can t difference In t ne  width of the =n@;es. During the fall., adult 

?ales had significantly longer ranges than %hose of adult  females; and, 



3r f a m l c  fawns, 

Eased on a l l  I.ocatio!l ~ o i n t s  f o r  18 adul t  male and  21 adu l t  female 

deer during f cyjg and. 1970, 39 n n g e s  r4er.e determined. 2a~!es of adult 

na.les (790 acres  average) were s ign i f i can t ly  larger (53-t,udentTs t - t e s t )  

t h a n  the average rawze (429 ac res )  of f~males .  Ranges could not  be 

de t e rn ined  _For ";he other sex and age groups because of the age c l a s s  

chnges  on f April eac5 year. The l a r g e s t  2-year range of a n  a d u l t  ?ale 

23s I ,366 ac r e s  while the second largest was 1,335 acres. TIe smallest 

2-year rrznge - i s  7\41 acres  and the second smilest was 819 acrss. Tor  

adult ferrales, t he  l a % e s t  2-year range was 8 9  a x e s  while the  secosd 

hzis 8SkS ac r e s ,  The smal les t  was 227 acres  and the second s m l l e s t  235 

acres. 

The La.rges-f, yearly range of  an a d u l t  male was 1,366 acres in 14'69~ 

while the  second largest was 1,335 acres  i n  1570. Haximm year ly  m w e s  

of 8-5Cb and 845 s c r e s  were recorded f o r  two different a d u l t  females during 

1970. The two largest yearling mle ranges were 1,550 and 1,355 acres 

for t w i ,  animals daring f 970, fianges o f  1,446 acres during 1970 ard 532 

ac r e s  i n  were the  two l a r g e s t  yearly ranges for yearling fermles,  
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well xiLh monthly ra:ige size. The large:,t rarges occurred ir! October, 

whereas ranges were longss-t  i n  September. Yearllng males p m b b l y  inade 

g e a t e r  ~ i n e a r  movements h r i n g  September a t  the  start of l;he rut ,  

rnsralting i n  increases i n  range length without comp1irneni~ry increase in 

m w e  width o r  range s i z e .  

Annual movement ind icss ,  determined by pooling a l l  monthly ind ices  

?"or a given age and sex c l a s s ,  indicated that adu l t  and year l ing males 

moved s ign i f ican t ly  m r e  t h m  did the o ther  sex and age cl-asses, whereas 

r d e  and female fawns moved s i gn i f i c an t l y  l e s s ,  

Eale Key deer  general ly  had l a r g e r  ranges and moved more than did. 

frmales of  the  same age c lasses .  Adult pa les  mved more and had larger 

ranges during April '~hzrougl? August than d i d  oiAer sex and age zla.,sses; 

however, yearl ing males moved more and had larger -manges during September 

t b u g h  Earch. Previous s t ud i e s  of deer  rnoveiilents ifiva;i_ably il-dicated 

greaker movement by 'bucks (3everingha;us and Cheakm 1 ~ ~ 5 6 ,  IYoguiske and 

&sl.cE"c 11958, Je te r  and. Maschinton 1 s 4 ,  131om.s et al. I96b and D O - ~ ~ P ~  



S T  .,wble'' .+... mriges i:lto ilew dZeZS ,qheri3 Lh+j had riot keer? iocated previous ly .  

A l l  20 mles radio-tmeked & i r i n g  1969 and 1970 zade such movements. For 

exampie, s ?&le xhose mrge ? r i o r  tc i  the r u t  m s  a heavily populated 

hciusing subdivf sion was compti'b2.e with ?eopi.e, u s u a l i y  bedding i n  over- 

g.?orni jrax6s of unoccupied residences. At night  he v i s i 2 ~ e d  landscaped 

y a d s  sanpl ing  the vegeta t ion .  Escape cover, when he was p r s ~ e d  by dogs, 

consisLed of a marGrove fringe near the h a t e r ' s  edge and 2 l a r g e  undevel- 

opd lot. During ear ly  September he l e f t  t he  r e s i den t i a l  area and did 

not rciocate in h i s  o l d  range u n t i l  a f t e r  thz  breeciing season .  The a b v e  

sequence of events  occurjred ch r ing  both years the aninal %as radio-%racked. 

Folir bucks that mde Long mavenents s e t  up  new mrges in the 

Famock area, whereas five others  raved back and fort 'n £ram t h e  Ih~nmek 

t o  t h e i r  o ld  ranges. S i x  radio-+;igged adult females from the northern 



c 7 
,) f 

some condi Lions pemanent eharzgos i n  mnges Look place. They reported 

i -hz  "; i irregular movements corCLd Ce rjxpucted dur lng  three periods o f  the  

y e a r :  (1) hunting seasol;; (2) during t he  r u t  ( ~ h o s e  movi.nen-ts were n o t  

permnent 1 ; and, (3) summer (yearl.4ng and 2-year-old ~ ~ e e r  sho wecl i r r e g u l a r  

mc-~enkcts during the  f a m f  ng season]. 

A c t - d i t  females and t h e i r  fawns d id  not  almys move together  as Indi- 

~;",5 53- an a6ul-t female and her female fawn during t h e  period fol lowing 

birth of fawn August of the same year. The a d u l t  doe" move~lent 

i n 5 . e ~  averaged a b u t  200 more f e e t  a day than  did her  fawn" index. 

lknges also showed a comprabLe di f ference,  These, p lus  general  obser- 

w t i o m ,  and telemetry data indicated they did not always move w g e t h a r  

dur tng  thf s period. This faw has located with its mother only twice 

(?& percent) i n  14 consecutive d a i l y  locat ions  i n  Flay. Although telemetry 

locat ions  were not accurate t o  a smll area  (i .e,  ti^^ s i g r a l s  coming f rcx  

a 2,500 sqmre-foot  area may not  nean the two a n i m a l s  are togetfier) dif- 

ferent locat ions  could readily be determined if  s2gn;als were coping i r p s m  

Luo di f fe ren t  a reas .  'Sherefore, the above data indicated the tw ani~~als 

t ; c e  probably togelher more than %hey might actually -have been, and t'ne 

dak,  "Uherefore, were biased in YmS, d l r ec t i cn ,  Sight locaz ions  d g h t  

shorr ?he doe ard f a m  se2ami;ed m r e  than  t'ne %elemetrj ixf 'ormtion 

im:cated, Fawns were l-mrely seea at nxght in o p n  a reas  frequented by 

Lr'scriFng daes, vhereas du r ing  d-"ylight hours d ~ e s  and farms were together 

nicr.2 of ten .  '30 fawn WZS thou,ght t o  be x i t h  i t s  R ; L O ~ I - I ~ T  on only 11 

";cc,&?locs (38 percent) i n  29 ccnsec~t i -?e  loca t ions  duzfng Junc,  This 

.I-m , I .~P  ,, tras thought to be wI5h its inother on only 12 oceasio;2s (26 percent) 

<n 47 I c c a t i ~ n s  d u r i n g  ,:uly and A u [ ; ~ ~ s t ,  



A t n i c a l  F";ovement 

334net-j percent of all radio-lxzcked deer inade long trips Tron: their 

'knsmsl" ranges, e i t h e r  t o  return la te r  o r  ta set up "new" rmges else- 

where, The longest  novements from the p i n t  of  o r i g i n a l  cap-ture were 7 

ni les  f o r  an adult snd a year l ing male. l%c lsnges+, move recorded f a r  an 

&At feimle was 5 miles, and for a y e a r l i r g  female 4 miles, %+ms did 

m i  m k e  extended movements from t h e i r  however, one isle Zzkm w&s 

l o c a h x l  over 1.. 5 miles from his capture site. The longes-c m v e  during a 

24-l-~aur p z l o d  was over  b miles by a yearling male. %any m o v e a e ~ t s  xere 

&i:;px-sal, a s  o f t e n  +,here +;as r.o return 'to "original" rzrees. 

disaersai o f  deer on Big P i r e  Xey Tqas difficult to i i e t emine  as m n y  

d e ~ r  ~ e d e  iozg "exp lom- tc~~~ 'h ;ven? ,en t s ,  ih less  the a n i n ~ l  was tagged a:, 

a mw'oorn f'atm i t  was difficult to delerzkns  i t s  " o r i g i r d "  rmge,  Kiove- 

mr:-:+s ~f o l a z r  aninals may haw represented  r e t u r n s  t o  "old" zanges sccj 

~ o t  +ixe i!fspersal.. Zxtreric movements, pe'i-haps cacsecl by the &ought sf 

jv -1 1:7.4, cgmplicated a~a,ly $5 is of ~ ~ v e i ~ c ~ t  d a t a .  Ex-tension cf xxrgea 133- a : f?~l  l : """ 
b~ ;. !.; .'.urLng the m t  m,dc 1 t clifficclt  in im%y cases LLLI fjx-a/;l~?rL~ clispersc>,,l , 

:! 1 rm5;o-lm,,eked y e a r l i n g  :mies disy,er:;ed 1~-ox;: t k e l r  sreas o C IJ~? t h ,  

tiilly i a,r<?e of f ivc. year15 ng f emlcs  vert: knsm to ka f:? d.\spcrsed: f.i-ie 

111 





f'mn o l i  Xo ?dame, ?here was no apprtr;' t .xpiam%ion f o r  re%urns  t o  Big 

Plne, %is doe was last seen on Big E n e  Key i n  June 1973. The secon2 

ad1.11 t doe "ms captured i n  Koekm" SaMiv i s ion  on Big Pine and s t a y e d  i n  

south 'idatsen Xanmock during Apri l- ihy o f  1979. (~ ig r9 re  2 ) .  S i g h t i n g s  of  

Lk i s  deer on ILio Name Key represented  a nave o f  about @ miles .  She pr-o'mbly 

did not swim to and from BIg Rile Key d z i l y ,  'mt moved ts 30 Name and 

stayed. TbLs d e e r  -as  l a s t  seen on Yo Name Key i n  june 1973. 

An ad~;it buck was s ighled twice on No Hame Key by r e s i d e n t s  o f  BIG 

Pice Xey i n  Apr i l  1971; 1 week l a t e r  it was observed i n  the  Doctor" AATX 

3 u " d i v i s i o n  on 3ig Em; on 2 February 1973 it was -killed bj a vehicle on 

Big Pi:ie Key. 

There were several  r e p o r t s  by f i s h i n g  guides of deer swimming 

between Big Pine,  30 Harne, and L i t t l e  Pine keys and between Big Torch and 

Water keys. Severa l  o f  t h e  s i g h t i n g s  pmbilbly involved the adult doe 

wntloned ~ r w i o u s l y .  A male fam was captured on 7 Febmaxy 1969 as It, 

s T i m  between Water and B i g  Torch Beys. WiLfiin 2 week t h i s  m-irnl, m~Ac- 

tagged and released i n  Edcn Pines SuMiv i s ion  0x1 Biq Pine Key, had noved 

s v e r  4 n i l e s  to t h e  nor th  end of  Big X n e ,  t h e  port ion closest "m lia-tor 

Key. It was last observed June 1569, st wEch timz i ts  mJAo hzl =eased 

3 m c f l o n .  

3 2  b e t t s r  - , .ndextand d e e r  movements, seven deer were relLocated f s o n  

-,- - dig X n c  Key "c oou"r,ying keys. -4n achlt na le  captured 6 ICay 2971 .in For; 

3.:~ ileight Sv,Wf7rision was released on B"a.yo Key vhere no f r e s h  ~ a t e r  m.a 

-.vailsble, Four clays l a t e r  thf s deez re-hrmed to 3i.g Pin5 Key, 'This deer  

m;: ~2 trapped on 23 December $9'72 ad. released or! B i g  Johnson K-sy . Tv'o 

cepta'dle water seemed available a % t h c  ?;I-ne of  release,  iiiLt!in 1. week 

h--. +,as 1 3 3  L c  ca 011 L i t t l e  Pine Key where accentablc \ m t e r  was avaf i ' ~ k 3 l  i ; he 



KB.S szill there i n  ear ly  September iSi73. 

Om 15 July 1971 an add-k buck was mved f'mrn Big Pine t o  No Name Key 

xher; khsre was f r e sh  water and a res iden t  deer  population. Radio-contact 

-+as lost soon after re lease  b u t  the deer ms sighted en Pic9 Nane Hey 2 weeks 

l a t e r .  A t  time it was on the  west s i d e  of the Key immediately across 

the charnel Prom Big Pine, a f t e r  having been re leased on the  east s ide .  

Cne week l a t e r  t h i s  animal was reported near  the  cen te r  of  3ig Pine; about 

? week h t e r  it was located within 0,5 mile of the  o r i g i n a l  capture s i t e .  

A yearllw m l e ,  tra??ped on Big Fine on 26 Eecernber 1372, was released 

cn %yo Key where no f r e sh  water was ava i l ab l e ,  Radio failure sho r t l y  

a f t e r  release did not permit f u r t h e r  recording. TWO a & u l t  males were 

placed on NO Hame Xey in December 1972, where there  was a d e ~ ~ ~ a t e  s u i h b l e  

: a t e r .  A s  of ea r ly  September, 1973 both a n f m l s  were still an 9A.s Key, 

Wieh the ollset of Taming and the  anhgoaisa between adult dasa and 

$awns f rom the  prevkous year, long movements were mde "by tot?& yearling 

bucks and does, Such novenents lessened a f t e r  fams were f +& 2 'honths 

old,  wllerd there  seemed to be less antagonism between t h e  doe and her  

yearlings , 

got; od.y trssz, jwm3.in.g anl.mals involved i n  such Ic,ng mvements 3u-L 

2 - j w ~ r - o l d  arciaals and adu l t  h e k s  also made freq7aent Grips. One Z-year- 

a;d doe .sc?ts over 2 miles south of h s  ""nnmlal" area, on sevem4 occasions 

- 
h-l m s  again s i g h e d  b c ' r  2n her previous -mrge, -hese nrovenents were 

p re i im i r axy  nkc;es of d i spersa l ,  f o r  many animals l a t e r  es tabl ished 'kne~ 

razlgefi1\ Not on ly  d id  yearling "bucks mke  explo.ratory trf ;)s tut yearling 

does and 2-year olds of b t h  sexes did also. I&wkl r~s  3% a l .  (1971 : 220 ) ,  

in a study :if w!dLe-trailed deer  i n  southem I l l i r o l s  found year'lfw r ~ J e s  

*+$?re Yne ~ m s i  l:;t:ely ?;o disperse new sreas ; h ~ w e u e r ,  representa t ives  





T m n s p l a ~ t l n g  experiments shoracd i ; P l s t  deer  l e f t  Ice$;; without su i t ab l e  

water. Only a lcruck released on Xo ibne Key r e k r n e d  t o  its o r i g i ~ a l  m r i e  

f m n  a key - h a t  '.ad su i t ab le  water, Ei ther  t h i s  animal had stmrg h o i d ~ g  

ability o r  was unable t o  f fnd t'rcsh ha te r ,  The season of trtansyianting, 

sex, age, experience, extent  of rcainfall and d i s t r i bu t i on  of acceptable 

hater  are inpor tant  factors  i n  evaluating t h m  behavior.  Bridges and 

?.larchinton (1 969: 83) radio-.tracked a t r a n s p l a n h a  doe re leased 8.5 ,miles 

from i ts capture s i t e  on Elgin Reservation, Florida.  T h i s  doe t rave led  

23 -miles during a 5-week period, then s e t t l e d  down t o  a 340-acre a rea .  

%archinton and Je te r  (1956 :I 93) re leased two pen-reared deer  i n  e a s t  

cen-tml Alabama. A year l ing fenale covered an  area of 2,800 ac r e s  before 

s e t t l i n g  i n  a. 900-acre area,. A nmle Tam u t i l i z e d  500 ac r e s  before and a 

2 j j - ~ r $  a rea  s,f t e r  "ad;XlsLmentW '. Iiawkins a.lid Hontgarnery (1 %9: 200) 

tx:%nsloeatsd 28 deer in southem Illinoisy 6 ,  25 and 36 a i r l i n e  %ilea 

f m m  :@ink of' capture. Although thess  was rzo s i g n i f i c a n t  difference i n  

xo.seaen%s between sex and age c lasses ,  sub-adult tucks were bmes led  o r  

died a n  average of  3.30 n i l e s  from t h e i r  r e l e a se  s i t e s  compred with 2.13 

miles f o r  sub-adult does and 1 .G3 rnLles f o r  a d u l t  does. Six  of 9 (67 per- 

\ c m t )  a d u l t  does, 2 o f  4 (50 percent) year l ing  femles, 0 of 2 (9 percent)  

s d u i t  m l e s ,  7 of' 7 (100 percent)  c?oe fawns and 3 of 6 (53  percent)  T 7 1 - z ~ : ~  

fawns stayed i n  %he re lease  area ( l i a w ~ n s  asld Sbn-t;omery 1$69:200) .  They 

conc.iuc?ed tha L doe farms and a d x l t d o e s  nearing pa r t u r i t i on  seeped be s t  

f r i c  tmnspl.an-r23ng. However, two (a psegr in t  adul-t doe and a, year l ing d.oe) 

o f  the 28 fxans-i3:;ated deer (7 r;erct?nt) r eb rned  30 o r i g i n a l  capture s i t e s .  

2 -  l* 
L n c  s:nliii tlo(= r e L u ~ ~ - e d  75 miles is 9C1 dsys -~afi.Yic t h e  year l ing  doe r c b r n e d  

6 :-li;.r; ii n. 2: days,  

Aside fmix 12ie 12 !:e:;s hrE7erc: Illck,r;r; (1955) 131 L k l e ~  observed 



t n c k s  or d m p p i n ~ s ,  va r i ous  s ign  c f  deer were observed on Mayo, EorpoLss, 

Hater, Su:nnerlsx?d, S u ~ a r l o a f ,  Treetop Earmock, 3lg Y%tcc%emdown, Fig  

Mumom, and i.lahoo keys, and an wmaried i.sland s o u t h e a s t  o f  hamod Key 

 are : 3 ) .  ?to dee r  =r dee r  s ign  were found on Horseshoe, C r a w l ,  

,%ceoan, Easr, and Vest Sah ia  Honda, 3it; and Little Spanish,  Context ,  

GuAae, NehY07~nd Flrbor Keys (except B i g  ~unson), Loggerhead, and Ynld keys. 

Extension of the Key deer ra-nge seems to have occurred since 1955; however, 

meh  of this j-ncresse MLS seasonal  and Lempmry. Relatively fresh deer 

% r a c k s  were noted even when accep tab le  water seemed unava i l ab l e ,  suggss t inq  

mr~vement Lo ad@cent keys with a retxm -to .the "'home b s e "  ".bring t; 

dxought, deer on other keys e i t h e r  survived ~ i t k i o u t  f r e s h  +rater o r  

returned to a key having pemnanent fresc. water. 1% appeased %.hat u t i l i z -  

a t i o n  of Annette, Nowe, Hayo, Porpoise and t h e  Newfound Har3mr keys 

required a re-bum? t o  Big Mne Key during rirought. Deer on Grassy, Little 

and Fig Johnson and Cmd keys possibly connuted to Little f i n e  Key when 

m t e r  holes on t he se  adjacent keys were dry o r  Loo bxacfrish, Use of 

deve:!opd s reas  $s:., W-i.visfons and msds:l.:?es, 17.1 r c e n t )  , p-i:;~la.r-td ("2 ,I$ 



Figurc 13. Ou t l ine  map o f  t h e  eastermnost i s l a n d s  of the  lower Flor ida  Keys, Monroe Co . , Flo r ida .  



pt^rcei?t), k ~ t o n w o o d  (j?,~ p r c e n t )  , i~rr iwoods (5.4 ?arcent) ,  hanmccks 

(b . 7 i = a x e n t ) ,  and m n q o v e s  (9.4 p e r t e ~ ~ t ) ,  In con t ras t ,  t h e  mean range 

f o r  a11 deer cars i s ted  of 3,6 percent namlock, 39.9 pe rcen t  pineland, 15.9 

p r c e n t  developed area, 9.6 percent bari!.woud, 4,G percent ma.ng;rove and 

26.3 percent a~ttonwood  able 8), Thus, tlnece was a s i g n i f i c a n t  differ- 

ence between mean range hab i t a t  c o n p s i t i o n  and the  a v a i l a b i l i l y  o f  t h e  

habitat types i n  the study a r e s .  h rges  were made up o f  a greater percent- 

s p  u f  pineland and hardwood and l e s s  rangrove and 'buttonwood than 

expected. !Zammock and open-developed arsas xere used in the  s m e  pro- 

p r t i s n  as was avai lable .  

?lot only ?das hab i t a t  se lec t ion  apparent  when ail deer  were considered, 

%at. each sex and age c l a s s  appeared Lo s e l e c t  f o r  s;ecific h a b i t a t  types; 

and soite differed s ign i f ican t ly  by season, In g e n e n l ,  fo l lowing b i r th ,  

mles on an annual basis had mnges made up of l e s s  pineland and more 

open-developed, hardwood, buttonwood and mangrove. I k m c k  made up a 

greater proyxxrbior, of fawn and a d u l t  ranges t h a n  it did u f  yearling ranges. 

Farge P a b i t a t  ' t s ~ e s  of fawns followed %hose of a&ul.iu does on an  amuaL 

basis. Yearling f e m l e s  had ranges with more pineland snd kiam'ficjck -than 

d i d  any &her sex o r  age c l a s s ,  Mangrove m d e  up s p s L  pmpstions of 

a d u l t  and year l ing  female ranges. 

Panges 01 2nch sex and age c l a s s  itere ~ z d e  ug sf' habitats V m t  

difi 'ercd s i gn i f i c an t l y  from those avzils5le.  The cord~irmlian of k v b i A ~ t s  

I:;& during each season and gea r  ms slg?.lifie?nt.ly d l 3 e r e n t  from t t - ~ t  

avsi Zczble . H3wvsr ,  o t he r  apparent  dif f ercsaces x~?re non--signif ican-t; 

give:l suff kr,iz:lt sarriple sizes these wul.3 =pulw3lj? be signlf ' ieallt ,  



Table  8. P l a n t  cormunity co rnps i t i on ,  i n  percent ,  of the mean mn th ly  ranges o f  58 Key deer, Key Deer 

Period - Ha nm* - Pine - Open Hard Man63 But t  Mean Parge - - - 
N X S.D. X S.D. X S.D. X S.D. X S.D. X S.D, (acres) 

Xpr 35 2.9 7.9 35.2 30.1 17.2 16.3 1 0 . 4 9 . 3  4 . 9 3 . 3  29.3 22.5 23 2 
I‘%.Y 40 4.4 9.5 41.6 28.4 16.2 28.4 10.3 10.1. 3.7 2.9 23.8 16.1 222 
June 2 4.1 11.0 29.8 32.1 l7.O 14.7 1 0  1 . 7  4 .9  4 * 1  23'2 19.1 L.22 
Spring 114 3 .8  9.6 39.0 30.1 16.8 14.7 10.6 10.4 4.5 3.5 25.3 19.3 21 0 

J u l y  Lt o 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 4 0 k.0 9.0 42.9 31.3 17.8 15.3 9.3 9.6 4.0 3.7 22.8 20.5 
Sept  

1.57' 
22 L ~ L  4.2 8 5 43.9 28,2 17.5 15 ,1  1 8 6 2.9 22.5 18.6 a 

,.. 3 .4  8 . 1  40,8 30.5 19.2 96.9 9.2 10.2 4.4 5.7 24.0 21.0 181 
3\ 

m e  117 -J 

Oct 33 3.6 7.1 46.9 28.2 15.0 13.4 9.8 10.8 3.3 3 .0  21.5 17.7 246 
NOV 32 1.7 lC.3 43.3 30.4 17.9 13.5 9.3 9.5 3.7 2.7 30.9 45.3 225 
Dec - 42 2.3 5.6 39.7 29.8 20.4 15.8 8.3 9.3 4.0 3.7 25.2 20,2 - 184 
Fall 107 2.5 5.8 4.3.0 29.4 18.0 14.5 9.4 9.8 3.7 3.2 25.8 29.4 215 

Year 421 3.6 8,5 39*0  30.1 18.0 15.3 9.6 9.9 4.6 5.6 25.3 23.6 1 93 

*Hat;itat type: Ham = hammock, Pine = pineland, Open = open-developed areas, Hard = hardwood, Mange = 
mngrove,  But t  = buttonwood 
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rangrove and pineland tE~an expected f-mm the k G c b i b " b  amilable  (Table 3). 

?'he percent compositiori o f  open-devel.oped and hampack types was used i n  

the  sane p r o p r t i o n  as that ava i lab le ,  k r i n g  winter, ranges contained a 

s r e a t e r  proportion of hammock, ha,rdwood and h.ttcnwood and l e s s  pineland,  

open-developed ;ar%as and mangrove. A similar s i t ua t i on  existed i n  spr ing  

except pineland a l so  made up a greater prcjpr t ion af  the  range. During 

summer, pineland and mangrove ~ i d e  up a smaller pmpr-blon of the range 

Wv , * ~ e  7 open-developed areas, hardwood and buttonwood mde up a greater 

prr3pstSon. Fa11 ranges c o n k i m d  more Izammack, pineland, ,hardwood nnd 

k u t h n w o d  and l e s s  open-developed areas and mangrove, 

Adult Females 

Ranges of adult. females car~.P;tined more pineland and k~rdsiood. and 

less lx.i;tonwood azd mangrove (~ab10j 10). %e u t i l i z a t i o n  showed more 

b m o c k  i n  winter arrd spr ing and less i n  summer and fa l l .  Pinelalld m-de 

up a g r e L e r  p m p r t i o n  of the  range during a11 kt winter ,  On an annual 

b s i s ,  open-dexloped and hamiwoad areas const i tu ted Yne greater propor- 

t i o n  of  the E n g e  vegeta t ion,  percentage of h m c k  and open-devel- 

oped hab i ta t  types d id  not  differ s ign5f ican tP j  among seasons, 



r- , -. 1aui.r 9. Plan t  comrriunity composition, i n  percent, o f  mean monthly ranges o f  11 adul t  male Key deer,  Key 
Deer Natioml. lu'ilcUife Fkfbge, P b m e  Co, , Flor ida ,  1989-1972, 

Period 
&mm* - Erie - Open - Waxd Mang - B u t t  MeanRange x S.D. x S . D .  x s.a, - X S.D. S.D. X S .D.  (acres) 

Apr 1 0  1 .9  3 .2  17.7 14.7 21.2 13.6 2.2 7.0 5.8 1.6 
f;iay 

41.4 22.3 
10 3.6 4.5 26.4 10.9 24.5 9.2 10.8  5.5 4.0 1 . 0  

3 26 

,Tune 10 1.1 1 . 9  19.6 16.7 26,4 13.3 
30.7 9.9 

10.9 6.9 6.2 2*2  
415 

35.8 15.7 289 
Spri  rg 30 2.2 3 , 5  21.2 14.3 24.0 12.0 11.3 6 , 3  5.3 1 . 9  36.0 16.6 343 

Jui? 13 0.2 0.4 19.2 23.0 24.1 14.5 8.6 7.4 5.8 4.5 41.9 22.1 212 
Aug 7 I 6.3 I2 .4  35.2 21.0 19.2 12.4 11.2 8.1 6.4 4 .0  2b.5 9 ,5  245 
s q t  > 8.2 14.4 29.0 10.8 1b.O 7.2 11.8 5.9 5.5 2.2 35.8 9.1 226 

(3 
Scmmsr 2 8 4.6 10.7 27.9 20.4 19.6 12.4 10.5 7.2 6,o 3.7 33.6 16.6 321 '3 

Oct 
No v 
Dee 

Fa i l  

Jan 
Feh 
Kar 

Winter 

Y o a r  99 4.6 8.2 25.7 21.2 18.8 12.4 10.9 6.6 5.2 3 .0  39.6 28,8 3 #5 
- - - -  - -- 

*Habitat type : Ham = hammock, Pine = pineland, Open = open-developed areas, Hard = hardwood, lvlang = 

mngmve, Butt  = buttonwood 



?'able 10. Plan t  comniuni t y  C O F I ~ ? O S ~ . ~ ~ O E ~  i n  percent, o f  the mean nianthly rdnges o f  15 a d u l t  fernale Key deer,  
Xsy Deer N a - t i s r ~ l  Wildlife Refuge, Nonroe Ca., E'lor3da, 1969-1922. 

Period hm* Pine Open Hard M ~ ~ c s  B u t t  Mean b n g e  
- - - - - - - 

I\J X S.D. X S.D. X S.D. X S .  0 .  X S,D. X S.D, (acres) 

- -  ---- 

APT 1 2  6.5 12.7 34.9 27.3 20.7 21.4 8.3 1 0 . 1  5.2 4.1 24.5 15.5 121 
May 1.5 5.1 12.7 43.7 30.2 17.3 17.2 8 ,2  8.5 4.1 3.5 21.6 13.3 130 
June 2-A 9 14.6 43.0 32.6 18.2 17,2 10.7 12.6 4.4 4.8 17.8 14.9 - 122 

Spring 42 5.8 13.1 40.9 29.8 18.6 18.1 9.2 10.4 4.5 4.1 21.1 14.4 125 

h l y  16 3.5 7.8 46.6 32.8 17.9 19.0 6.5 10.0 7.5 12.7 18.0 13.8 124 
kug 18 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 
Sept  22 3 7 9 . 0  24.8 17.5 15.9 7.4 9.2 2.5 2.5 14.8 15.b 163 
S.clm~er 51 3.7 7.8 49.4 29.2 17.9 17.2 7.8 9.9 4.2 7.7 17.0 15.5 13 8 

Oct 
No v 
Dec 

Fall 

Jan 
Feb 
14% r 

Winter 

Year 165 4.5 10.2 43.6 29.3 18.7 17.0 8,7 10.0 4.3 5.4 29.3 16.7 135 

*&bitat  type: Ham = kammock, Pine = pineland, Open - open-&eveloped areas, Hard = hardwood, Elang = 
magrove,  B u t t  = httanwood 





up  a greater  area  of  summer ranges but l e s s  of the f a l l  ranges. 

Ysa?:1Lng Fenales 

.r rea r l ing  females showed use of open-developed areas and hardtrucd and 

l ess  of. hamock, amgrove and buttommod t:wn expected (Thble 12). Ham- 

m c k  and mngrove a r ea s  made up less of ranges t h n  expected during a l l  

seasons, Pineianci, hardwood and 'trilt-tonwood mde u p  a g r ea t e r  area of 

ranges d u r h g  al'i seasons but  winter- when they made up less than  expected. 

Open-developed a reas  made up the expected proportion ol sumxer r-anges, a 

gsaster yos t ion  i n  winter and f a l l  and Less i n  spring, 

Fams 

Hale fawn mgrges contained greater proportions of  pineland an& l e s s  

open-developed areas, .mangrove and buttonwood than expected ('Table 13). 

Ranges of mle fawns had l e s s  'mmmock, open-developed areas, hard-dood, 

co~lained more hammck and pineland and less open-developed areas, hard- 

wood and mangrove, Summer ranges ucre made up of more pineland-, open- 

incrc3 5 ~ ~ 8 s  of 'ria~m.o~k, open-developed areas and mngroves , 



Pall a 8 0.3 0.8 33.1 42.2. 2.~6 17.9 13.7 17*9 4.1 2.8 27.3 20.6 170 

Year 3 7 0.1 0.5 32.1 39.5 20.4 16.2 15.6 14~9 5.3 3.8 26.5 20.4 155 

+ & b i t a t  t y  e :  Iiam - h a m c k ,  Pine = pineland, Open = open-developed areas, Hard - hardwood, 131% = 
mlgmve, g u t t  = lt,Conwood 

-R+I~m~f'fleient &La for s t anda rd  d e v i a t i o n  ca lcu la t ion  



r? ~ b l e  13, P l a n t  cormznity con:posi"ton, i n  percerii, of the  mean monthly ranges of 21 male Pdtm Key deer, 
Key Detx Ik t i3nz1  Wjldlife Refuge, Honroe Co, , Flor ida ,  1969-192.  

I la mi* Fine Open Hard m n g  But t  Nean h r g e  
Per iod  ---- - - - - -- - -- --- - 

hi X S.D. X S.D. X S.B. X S.D. x S.D.  X S , D .  (acres)  

Apr 1 0 .0  ** 100.0 ** 0.0 * 0.0 ** 0.0  ** 0.0 ** 4 2 
hay 4 14 .2  1 3 . 1  61,3 7 .2  O , O  0.0 6 . 5  9.7 1 . 2  2.4 16 .8  15-8 3 7 
June - -  2 19.7  1 7 . 1  62.3 13 .1  4 . 9  8 . 4  0.0 0 , 0  1.8 3 .2  11.3 18.5 3 
S p i n g  8 4 1  6 6 . 5 1 6 . 0  1.8 5.2 3 .3  7.2 3 .3  2.4 12.6 15 .4  b 3 

J u l y  4 7 . 1  14 .2  32.8 2b.9 42.8 31 .9  16.2 25.3 1 1 9  3.3 14 .2  15 .7  53 
Aut-5 4 5 . 7 ' 7 . 6  4 7 . 8 4 7 . 7  12.8 19.6 4.1 5.0 3.0 3 . 8  26.6 37.3 92 
s a  6 - 3 . 2  5.3 46.0 36.4 14 .8  16.0 7 .1  8 . 1  3 . 6  3.6 25.5 2'7.8 

Sumrnes 14 5.0 8 .6  42.7 35.0 22.2 24.6 8.8 14.3 2 .9  3 .4  22.6 26.6 1-44 

Cct 4, 1,8 3.6  49.0 38.8 10 .8  9.2 5.9 717 3 . 9  3 . 8  28.8 30.0 2 55 
-.- ivov 4 0 .0  O , O  b2.9 30.7 9.0 10 .9  906 70.5 4 . 4  1 . 7  34.1 36.6 226 
De c .-2. 2.3  6 .2  44.8 32.0 10 .4  10 .0  9.3 11.4  6.0 6 .0  27.2 25.8 lye 

F a l l  1- 5 6 5 45.4 31.1 1 0 . 1  9.3 8.5 9.1 5 .0  4 . 5  29.4 26.3 198 

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 
FeS 5 0.0  0 .0  53.8 33.4 1 0 . 9  5.4 3 . 3  3 . 7  3.6 3 . 2  28.4 23.0 143 
Kar -5 0.0  0 .0  31.8 31.0 12 .8  6.3 3.3 2.2 4 .6  2.8 2'7.5 28.7 

Winter 15 0.0  0 . 0  9 . 0  30.9  11.8 6 . 5  2 .8  3.2 3 . 8  2.7 27.7 27.1 132 

Year 52 4 .0  8 . 7  50.4 30.7 12.6 15.5 7 .1  9.6 3 . 5  3 .6  24.5 25 ,2  l L 3  

* H a b i b t  type :  Ham - hammock, Pine = pineland,  Open = open-developed areas, Nard = hardwood, fCa-g = 
margrove ,  3utt = button:.;ood 

-"*Insui ' icient d a t a  for standard dev ia t ion  c a l c u l a t i o n  



4 7 -". . - +. 1 0.0 ** 56.4 ** 0,O 3.0 ** 5.9 ** 31+ 7 -x- * 
i . i ~ ; . l~  I 0.0 *+ i60.0 ** O,O ** 0.0 *% 0.0 ** o . o *-x- 

June 1 (jao *++ 93.0 ** 'jL0 ** 0.0 *-'i- 0.0 ** 0.0 ** - -- 
Spring 3 0.0 0,O 83.1 23.,4 2.3 4..0 1.0 1.7 2.0 3.4 11.6 20,0 
- 
;July I 0.0 +-E 87.1 ** 12.9 ** 0.0 ** 0.0 ** Q,O .+++ 
ku g 1 0.0 ** 70.0 ** 30.0 +E 0.0 ** 0.0 ** 0.0 ** 
Se::t - 1 0.0 x* 18.5 -** 46.2 ** 10.0 ** 4.6 *+I -- 20.8 *x 

Sunxes 3 0.0 0.0 58-735.7 29.71617 3.3 5.8 1 .5  2.7 6.9 12.0 

Year 26 0.3 1.6 b6.1 36,5  23.3 14.0 8.3 10.7 5.7 15.3 20.1 24.4 109 

*tiabi-laL type:  Ham = hammock, Pine - pirielarid, Open = open-developed areas ,  Hard - b~y iwood ,  F ~ n g  = 
mngrove ,  B u t t  = buttonwood 

**T:i:;:ificiant data fcr sta:i&rd d e v i a t i o n  calculation 



a r ea s  of pir~cls: id ,  cpen-developed areas  and ha~dwoad and  lrss i-anmock, 

mangzave and Imt?onwood. Fa i l  ranges bad niore piceland, open-deveio ped 

ar-as a d  l~ardwood and Less hamock and 3uttonwod. 

Ti- i s  apprel:'! t h a t  hab i t a t  within n;ontkily nmges,  although differing 

fzcm i h a t  avai laxe ,  may not r e f l e c t  a c tua l  u t l l i z s ~ i o n  of h a b i t a t ,  Noi 

:napat&. i.s the ac tua l  time spent in each hab i t a t  nor a c t i - ~ i t i e s  carr ied 

uu-L there,  The use  of teieznetry erabled es l im?;es  of time spent  4n caeh 

habitat type. 

The 11,253 locat ions  rzcorded for 81 deer  included 2,591 for 1 2  add% 

w l e s ,  4,202 for 21 adult  fenales, 1,189 for 9 year l ing males, 1,187 for 

5 yess l ing fern-les, 1,364 for 27 male fawns, and 720 f o r  14 f emile Tams, 

Because of s~a, l l  samples, c o ~ c l u s i o n s  for year l tng m l e s  and females, and 

for Tams c f u r f  ng April through October, are n o t  conclusive. 

2ercen"tges of a l l  radio-determined loca t ions  on Big Pine Xey, 

compred with avs i l ab l e  hab i t a t s  (in parentheses) ,  were : open-developed 

areas 12,9 (I?. 1 ) , pi neland 34.4 (32.4), buttonwood 23.2 (31.1 ) , h5rdtmod 

13.b ( 5 , h ) $  kimnock 6.5 (4.7), and rrangrove 9.6 (9.4)   able 15)- A i i n i -  

;Tldre t e s t  indicated a s i gn i f i c an t  d i f ference between habitat  use ;s 

2" 
ds tevnlned by %elerne tzy and avai laSle  hb.i'C;;x. 3ee r  mde  g r ea t e r  us 2 of' 

pi:1elzn.7, i ~ ~ d ~ o ~ d  ar,d fxmmock and less of  but-tunwao& and open-developed. 

;-pas t b n  expectzd. Mangrove was utilized at the e x p x t e d  Lsvel., 

:+~tbL*,i i: I - S ~ J  as determined by telemetry d i f f e r ed  s iqniTicant ly  d:lulng eaci~ 

23% x r  and Y G A ~  f ~ r  9ach sex and age c l a s s .  0 ther  a p p r e n t  d l f fe  rel~ces 

,; - -,T- - ., , r: IE- c , lp i i " i c  znk;  however, giver s u f f  i c i en  k sa:~??t: size:; t k l e ~ e  crolrl:; 

Trii!x n iy  t ~:i<ni:"l.,-ani, 



':':>.!c 15. E'.'iantY ~o~:nl:,inii.v c:ompositi~n, 2.n percent ,  of lzzdio l o c a t i o n s  f o r  81- Key deer: Keji Deer & t ~ ~ r ~ , ~  
Wi.id;Pfc Refuge, Morzoe 20 . , Florida, 1 $69-1 972 

Ward 
l?urr,ber of Pe r i od  Open* Pine E ~ t t  Mang I",.x nrn 
Lscatioric; 

Sp r ing  12 35 27 12  0 9 06 3,l'i.o 
S u m e r  13 37 19 15 10 cis 2,899 
F a l l  15 39 18 15 08 05 2,796 
.r 
I ezr 13 34 23 13 10 @ 7 11,253 

- P 

*Ei;tilitat typc: Open = open-developed areas, Pine == ?ineland,  B u t t  = h t ; b n w o o d ,  Fard == hardwoori, 
Nang = mr<rove,  Yam = harur~ock 

r-7 lab22 16, PLa12t cornrmnity mmposi t ion ,  i n  pe rcen t ,  of  r a d i o  l o c a t i o n s  f o r  1 2  acult  rmlc Kc:] d e e r ,  i k y  
Deer lhti om1 Wildlife Refuge, Monroe Go., Flor ida ,  1969-1 972. 

-- ----- ------ 
liu~cber cf Peris;i Open* Pine B u t t  Hard 1 % ~  15 Ham 
h c a t i o ~ i s  

Winter 04 08 43 19 12 13 503 
$.-, i y; ;r ~ , k r - ,  -At> 11 19 37 15 15 03 GO? 

Sumiel: 1b 23 24 1 6 12 I I 646 

Gald. 12 37 15 L 6 06 14 570 
q p  .- r eetr i ! 22 16 12 Ici 2,591 
--- ----=------ - 31 ------ -- -.. 

* t i a b i + ~ t  tryp": Qefi = ~ p b l ; - d e v e l ~ ) p d  areass - p i ~ e l a f i d ,  B u t t  = hl t to i !wo~d,  Ihrd - imrdworid, 
Xang - : rangrowi i k m m  - k-amnock 



f r o r r !  S i r t h  t o  adulthood with decreased use  sf pineland and mangrove, 

Open-developed areas  were u t i l i z e d  more 5y yearl ing males thm by e i t h e r  

fawn o r  adu l t  males. There xas decreased use of mngrove, pineland and 

open-develoned a reas  and increased c s e  of hammock by females from b i r t h  t o  

aiiulthaod. Yearling Eemles  u t i l i z e d  buttonmod and bardwaod more t b n  

did e i t h e r  fawn o r  aCiu1-L females. 

Adult Pales 

AcLult m l e s  u t i l i z e d  hardwood, hammock acd mangrove lnore and open- 

developed a r ea s ,  buttonwood and pineland l e s s  than expected ('hb2.e 16) .  

There was increased use  of pinelsnd and decreased use o f  h t tonwood  frcm 

winter t o  f a l l .  Open-developed areas were used l e s s  tlkari. expected a x i n g  

w i f l " c r ,  hamock a reas  l e s s  i n  spr ing,  and mangroves less i n  fai l . .  

A d u l t  F smles  

Adul t  females, on an amml bas i s ,  used pineland, fiadwoocd. and h a m -  

m e k  !?me than expected and open-developed areas, I x tbnwod l  and mangrove 

l ee s  (%'ole I?), Ei~mock was used l e s s  i n  winter, spring and sramer while 

2lneLand use increased i n  spr ing and summer. Use of naxgroves Pn sgrir,~, 

and surmer decreased, 

I-,.. ~t;arliny I h i e s  

Annual h a b i k - t  use 'n- year l ing r a l e s  (~a .3 l e  IF) Fias similar Lo t h a t  

of a d u l t  wiles. Sesso,nal use shoowed a12 inc rease  o f  hardwood a r ea s   fro^ 

~ P n b - r  t o  fall., d e e r ~ a s e  of hamock i n  spring and suinner, and incraase of 

pi 1zis11c-i i n  w i n t e r  and spr ing.  



Pine Mang Number of 
Lccaiioiis 

Y a a r  1 6 37 21 1 3 97 07 4, ~ C L  

*Habitat  typc:  Open = open-developed areas, Bine = pine land ,  i3utt = lmttonwood, Hard = llardwmd, 
Y i r i  == mangrove, b m m  = l?a,rmock 

Table 18, Plarlt  co~!m~ni-ty composition, i n  pe rcen t ,  o f  r a d i o  l o c a t i o n s  f o r  9 y e a r l i n g  r i l e  Key deer ,  Key 
Dwr Rdtional  V'ildlif e Rzfuge, Monroe Co , , Florida,  1969-1 972. 

Pine B u t t  Hard 

WLn-ter 1 7 31 1 3 09 1 6 13 1 78 
Spr i  :;g 11 3 8 27 10 12 02 5-42 
Suriuaer 15 23 25 l i 17 06 288 

F212 I. 6 21 2?1. 13 10 1.0 182 

Year 14 31 24 11 14 06 1,189 

*&.bitat type: Open = open-developed areas, R a e  = pine land ,  E u t t  = buttonwood, Hard = hardwood, 
king = nm-gsove, Hamm - ka.mmiock 



7, Y carlinc; r e m l e s  

Armual k a b i ~ a t  use by yearling f a m d e s  m s  similar t o  adult ferriales 

~ x e e y ~ : ,  t h a t  yearlings used kamock l~sss (rable 19). The use  o f  bultont:ood 

d e c ~ z a s e d  from >l in te r  -Lo fa l l  x h i l e  ~;inelani? and hardwood use decreased in 

rti.nt~r, There m s  decreased m e  of open-developed arcas and mangrove 

in ~ g r i n g  e ~ d  sunmer,  



Open* Pine Bu t t  

+Iht l tz , t  Qpc?: Gpsn = open-developed areas, Pine = pineland,  B u t t  = bu t tonmod ,  Hard - h a n h o o d ,  
E a x  -- nmgr-ove, Hanlm - ~ a m o c I c  

Per icd  Opens B u t t  Hard Mang 
Number of 
L o c a t i v n s  







jFi&re 14) i n d i c ~ t e d  a 1r;r;;er tiaarr expected uroportion of  hardwood, open- 

developed areas and htimnwood, and less :Rangrwe and hammock during a l l  

seassns and l e s s  ?ineland 5.n tiinter (tile m i ) .  Iio~a?~-er, telemetry k - c n  

indicated a preference f o r  mngmve, hardwood and k m o c k  ( ~ i g u r e  15). 

Pineland, open-developed and kt-tonamod h b i k  ts were ase?  l e s s  even 

though they mde up a l a r g e  proportion of the range. Although deer  fed In 

a l l  b b i t a t s ,  the  open-developed a reas  were used f o r  L'nis purpose a lmost  

exclusively (Eardin 1974). Reduced use of open-developed areas, xhich 

mde  up a Large pr-omrtion of the mnge,  indicated t h a t  feeding requirc- 

menis of a d u l t  males were met i n  sho r t  periods o f  Lime o r  thzre  was more 

o f  this i2abita.t than required.  3ut+mwood and piceland,  ~li).king up  a 

large part of  the  range but avoided, supplied mu.& of the  access ib le  

-mter, The increased preference f o r  pineland during the rx t; correlated 

w i t l a  ac?ulL fervale use o f  t h i s  area. In t h e i r  sezrch f o r  females i n  

estrus, adu l t  males moved t o  these a r ea s .  

%.rd%mod a reas  were preferred and made ilp a greater Yrian expoctzd 

proportion of adult -mle -xzmBes. These a reas  were used for bedding, 

f e e d i ~ g  an6 escape, arid water was ava i l ab l e  i n  SORE o? them (Hardin 1974). 



Fledre 14. Xant conrrmnity composition, in percent, of the rrean 
nonthly mnges of 11 adult. male Key deer compared to 
that available, Key 3eer Eational Wildlife Refuge, 
Xonroe Co . , Flor ida ,  1969-1 972. Habi+&t types f m m  
t o p  to bottom are mrq,qrove, 'mtJ;cntaood, hardwood, 
open-developed areas, pi neland an4 ha m~ocli;. 



r e  6 .  Plant  c o m n i t y  composition, i n  percent, of the  meari 
month3.y E n g e s  of 15 adult female K3y deer compred 
to that arrailable, Key Deer Hat io r i l  gildlife Refuge, 
Wmoe Co.,   lo rib, 1969-1372. ~iabita-k types from 
top to bottom are Fangrove, I m t t s n ~ i ~ o d ,  hardwood, 
open-d.evelaped areas, pineland and hskmio@k. 





k $-Doc Jam-  

Figure 18. Plan t  conmrunit,y ,composition, i n  percent ,  ~f t he  mean 
matE.-&j ranges of nine yearling Gle Key deer compared 
t o  that available, Key Deer BaLional Wildlife Refuge, 
Nonscte Co , , FZorida, 1969-1 972. Nabitat types f ran 
top -to bottom are r iwrove ,  but-tomood, hardwood, 
open-developed areas, pineland and lzamock. 



t b m u g h  Septeniber when cool bedding ivz i ,~  avalla'cie. 

Yearlir~g Females 

Suttenwood made up a g r ea t e r  proportion than e x ~ s c t e d  of ranges only 

during winher, whereas pineland. made up l e s s  of  the n n g e  ( ~ i g x r e  2 0 ) .  

Yearling females showed a, preference for bttonwood during the  l a t e  

breeding seaso??, .&-ereas "ce preference f o r  pineland,  where adult b ~ c k s  

were, decreased ( ~ i g u r e  21). This could be eor-related w i t h  &an svoidance 

response to ?Tuck during the l a t e  breeding season and t o  adult does 

during ihe  ea r ly  famirig season ( ~ a r d i n  1974). Eeveloped areas n ~ d e  u p  a 

Large proportion of ranges 'Dut  were avoided. ETE;ETE;rr3~ood mde up more of  

the range than expected and was preferred. Use of  ntangmve increased 

ciaring the reproductive season even though it mde up i e s a  of the  mnge 

than expected, A preference f o r  hrmocks was observed. d.u~-ing the farming 

season. 

Fawns 

A%nges cf male ?awns con-tained a g r ea t e r  "cn ex2ected a r ea  of h a m -  

mock arbd pineland e a r l i e r  i n  t h e i r  lives than  l a t e r  (3'4gure 221, ind ica t ing  

-Llxse I.abita.ts %ere preferred most o f t en  by does as b i r t h  areas. Following 

h a b i t a t .  Fingrove a reas  were preferred &ring all Sdt early i n  the fawo ' 3 



Apr  - June 

20. Plant. conrmunlty composition, in percent, of  the mean 
rmonthly m e e s  of fliveyearl.ing female Key dee r  compared 
%U t h t  available, Key Deer Hatioml Wildlife Refuge, 
H o m e  Cs . , Florida, 1964-1 972. Habitat types f r o m  
top fa .b-ttorn are mangrove, but-honwood, hardwood, 
open-&eveloped areas, pineland and hamock. 



Flgure 22. Plant csnamnity eompssi l im,  in percent ,  of  the mean 
monthly ranges o f  21 male fawn Key deer  compared t o  
tht, avail-able , Xey Deer M-tiomL Hl ld l i f  e Refuge, 
PIor~roe Co . , l?icsida, 1969-1 972. Habi ta t  types from 
top fx, bttorn are -gm.re, brrt+tr~nwood, k.;xdwood, 
qen-developed areas, p i n e l a d  and hammock, 



extens ive .  %e u s s  cf pineland by female lawns ref lects  adu l t  doe pref- 

erences of these as birth areas ( ~ i g u r e s  16 and 24). Female fawns showed 

a- preference f o r  pixieland during t h e  summer b r e d l n g  season ( ~ i g u r e  25). 

krdxooc? was preferred duri-w a l l  Sc t t  summer srhile hamnmek and butkonwood 

were yrefened during January through June. Open-developed a r ea s  were 

avoided during a l l  seasons whfle pangrove was given p r e f e r e x e  the first 

6 nontts of life. 

Habitat Preference Related t o  Enviromenta,l Factors  

&yZ;lme locations,  as  determined by telemetry, were i n  sigrdficarily 

different; h a b i b t s  f r o m  nocturnal ones both anmally and seasoml' ly (,Table 

22)  . Pineland was used t o  the ssrne tlegree during day and n igh t ,  Open- 

deveBoped areas. %ere used signifimn4A.y nore a t  night wMZe h%tonxood, 

brdwood, mangrove and b ~ m o c k  were used less.  

Doring the first 4 months following birth, fawns were not activc at 

nigh t ,  Adult tucks tended t o  use open-developed areas much less at night 

durfng; t"ne rut from f a l l  through winker than during sprfng tnrough sumrwcc, 

p m b h l y  because %hey were following does r a t h e r  t b n  f e e d i ~ g ,  White 

(1 9?:3:&80) noted t h a h b l t  bueks volun ta r i ly  ate less c?zxring the  r u t ,  

Except f o r  newborn fa-ms and yearling females, a l l  deer r a d r  xime u s e  

of  open-developed k b i b t s  i n  daytime during s p i x g  through s m m x  -th;;.~ 

d u r i n g  o ther  seasons. This nay have been i n  response t o  attacks by 

mosquitoes. D u r h g  fall through winter, year l ing females u t i l i z d .  open- 

developed areas more ex t emive ly  a t  n i g h t  than  othsr LEmc, prc-obb1y to 

avold buck harassmeazt . 
hl!  a n i r r d s  tended Lo occuy;r ha~_xdwoo:l :wre durj.tl_"; da yi  i ght than  at, 



Figure 24, Plant community composition, i n  percefi1, of -the mean 
monthly ranges of s i x  female faun Key deer.  compared to 
that ava i la3 le ,  Key Deer B a t i o r d  Wildl i fe  Refuge, 
N o m e  Co . , Florida,  1969-1972. %bitat types from 

LO bOtLum are margrove, buttonwood, hardwood, 
open-developed a reas ,  pineiand and b m o c k .  



Winter h k  y 

Night 

Spring BY 

Night 

S u m a r  &Y 

Night 

F a l l  &Y 

Night 

Year Day 

Night 

- - -- -- - - - 

+17 - ~ a y  ecjual period between s u m i s e  and sunse t  a n d n i g h t e q u a l  a l l  o t h e r  time pe r iods  

*aHabi'ca-b type:  Open = open-developed a r e a s ,  Pine = pineland,  Bu t t  = buttonwood, H a r d  = hrdwood,  
Mang = mangrove, Ham = hamvock 



nipkt (Tkbie 22). ?fangrove and b . m o ~ k  a l s o  appeared t o  be used g r ea t e r  

during the  b y .  A l l  these areas offered escape cover and cool beddfng and 

loa f ing  areas cluring the day. Ruttonwood and pineland were used almost 

equal ly  during day and night .  Jetel: and Narchinton (1 %&:I@) i n  rmrth- 

western Florida,  a l s o  observed deer i n  wooded port ions of their mnge 

&r%ng daylight  and i n  open range at night, 

k i.&all 

Telemetry locat ions  revealed that deer avoided open-developed a r e a s  

and u t i l i z e d  hardmod a reas  greater  h hen minfalL wzts over 0.25 inches per  

day (Table 231, 'Ibis &iff erence was s ign i f  imnt on an annual basis ; 

seasonally,  it was s ignif icant  only i n  spring, when more &a% were 

available to compare the e f f e c t s  of  heavy and light r a i n  on deer behavior, 

DxrLng some of the heaviest rains ,  same dear Lavariably bedded nr fed i n  

open-developed areas. But,  .bring -the spring famirg season, adult does 

remained with fawns in heavy cover, 



Table 23. Plan': coxmuni-ty coinposition, I n  pe rcen t ,  o f  r a d i o  l o c a t i o n s  by r a i n f a l l  greater  than  0.25 inch  
(1) and l e s s  than 0.26 inch (IS) for 81 Key deer rad io- t racked ,  Key Deer National  Wi ld l i f e  
Refuge, Monroe Go, , Flo r ida ,  1969-1 972, 

Period Rainfa12 Open* Pine Bu t t  hrd b m r n  Number of  
Zocations 

Spr ing  

Year 

* tkbi ta - t  type: Open = open-developed areas ,  -Pine = pine land ,  Bu t t  = buttonwood, Hard = hardwood, 
Eang = mngmve, fiam = l-zmnock 



Temp 
Min. -?lax. Open* Fine B u t t  Ha,rd Hang Za~p-~x T o t a l s  



Because of t h e  s u b t r o p i c ~ l  c l l m t e  i n  the  Flor ida  &?ys, one might 

expect t h a t  tcrnperaZ;ur.e e f fec t s  on dear  use o f  habitat. muld he minimal. 

The highest  temperature recerdcd between 1969-1 973, s~as 96 degrees (F) , 

the  lowest  39 degrees; the  mean annual tempesn'hre ms spp rox im~te ly  75 

tiegrees (Ralph Wiggs, Big Fine Key a rea  weather s k t i o n )  . 
When temperatures a r e  e i t h e r  low o r  high, deer a r e  known to u t i l i z e  

dense areas f o r  protection from cold and heat ,  respect ively  (~everirzgbaus 

197, Roblnson 1 % O p  Ozoga 1968, Verne f 968 and Loveless 1964). %is nay 

be -the reason Key deer u t i l i z e d  pinelands and buttonwood areas l e s s  under 

low %empemtures; except f o r  t he  open-developed a reas ,  these  were the  most 

open o f  the  s i x  habi ta t s .  Hovever, t h i s  does not  explain u t i l i z a t i o n  o f  

open-developed a reas  during low temperatures more even though they were 

l e a s t  psatecled,  

An explanation lies i n  Moen % (1 968) work on surface -temperatures 

and. mci-hnt heat loss from doer. He (1%8:343) mted  that deer in the 

a g r i m l t u n l  h b f  tat of western Minnesota d i d  no t  always seek heavier 

cover during cold winter weather. He observed that when a i r  terulpz~c~kres 

did. n o t  r i s e  a b v e  -18 degrees (c) f o r  an  e n t i r e  week, deer  cond5.med t o  

bed i n  open f i e l d s  and fed on co-m, soybeans and dry sweet elovcr,  He 

shoi.ied that t h i s  poss ible  from an energet ic  s'smdpoint, becax~se Yne 

d-jet suppl ied  an adequate quan t ik j  or" metabolizable energy. He en~~lxzsize8 

1,l.Lx-t thern-d energy emnat ing fmm the  cover could only serve to reduce 

hea-t loss; but ,  su f f i c i en t  food had t o  be available f o r  basal energy 

requirements ard f o r  a c t i v i t i e s ,  Key deer  nay have u t i l i z e d  open-developed 

a rsa f  m r e  during cold periods as a ready source of food Lo replace heat 

loss. Moeri (~968:3&3) emphasized that the ~dan t i - by  of  heat l o s t  by an 

a,ri?;tzl i h q . 2 ~  t bs bih.r,ced against the heat  produced by metah.3.14e proecsses , 



He a l s o  noted that focd m ~ s t  be considered the basic requirement, and cover 

becomes physiologically iapor t imt  only when its presence i s  necessary to  

~ f i i n k a i n  a posi t ive  energy t d a n c e .  Because ol their smll s i z e  and 

b r g e  surface  t o  volume r a t i o ,  Key deer may be s i n i l a r l y  a f f ec t ed  53r l e s s  

extrene temperatures " sn  t h e i r  counterparts on the  mainland, Key deer  

my find it mere e f f i c i e n t  t~ replenish  heat  energy l o s s  by' u t i l i z i r g  a 

habi ta t  w i t h  a b n d a n t  food and l e s s  cover than t o  use one with g r e a t e r  

cover anti less  food. 

During periods of high "cmpemtures, Key deer nay have u t i l i z e d  open- 

developed a reas  more because of the  lower amount o f  t h e m l  energy present  

which would i n  e f f e c t  be cooler  a-t; n ight  than would be the  o the r  bbitats. 

There was no appren-t,  e f f e c t  of wind d i rec t ion  on deer  use o f  

M ~ i h t  (Table 25) .  However, wind speed exceeding 15 mph  a able 261, 

resar2'ted i n  some signf f i e a n t  dlf f elnences f n hab i t a t  ui i l iza-Lion,  These 

dLffsrencos were on an annual basis and during win-ter and spr ing.  When 

wind speeds exceed~d  2.5 mph, open-developed a reas  were used %ore during 

spr ing and silrmer and used l e s s  i n  winter. Butbnwmd tended t o  be used 

Inore dur ing  alT seasons when wind speed exceeded 15 mph. 

Such u t i l i z a t i o n  of open-developd and buttonwood areas  ( the  two Less 

dense h a b i k t s )  during surmer was expected; f o r ,  with g r ea t e r  wind speed, 

more effect ive  c c o l i n ~  of deer occurred. I n  c o n t m s t ,  during periods of 

Zow wir:d speed, lmoling w0-~11d be nore e f f ec t i ve  i n  shaded cover. Deer .my 

a i s a  have U S Z ~  these open a r ea s  Lo escape attacks 9;. mosquitoes. Durlng 

-fhc summer rainy s eawn ,  ~ o s q u l  !ocs were nun?erous i n  the  dense I-abi 

*- 

LQ I;-?ciidillg 2 !r r!orc, cxp:;odd. axeas, Key &er  c o u h ~  take  advantage DS the 

7r , i ;~,n - : r i r ~ ~ i  speed : r l - J - t i  hamyered ?'if&t o f  mosrplbes .  .hs t why deer  



Wind Direstion Pine 

X.rrth 

Northeast 

East 

Southeas tY 

South 

Southwest 

West 

Nor%hwest 

*Erabitat type: Open - open-developed areas, Pine = pineland, Butt = buttonwood, H a d  = hardwsod, 
KaAag = rrargyove, i i amm = hammock 



n iab;e 26. Plant community composition, i n  pe rcen t ,  of radio l o c a t i o n s  by wind speed between 0-15 mph and 
bctwean 15-30 mph f o r  81 Key deer rad io- t racked ,  Key Deer Nat ional  Wi ld l i f e  Refuge, M o m s  Co., 
F l o r i d a ,  1969-1 972. 

Feriod Iiind Speed Open* Pine Bu t t  Hard Ma n g  Ham Number o f  
h p h  1 h c a t f  ons 

Winter 15-30 06 27 2 9 1 6 I1 I0 280 

Spring 15-30 1 6 35 23 13 10 04 2 97 

*lWkitat type :  Open = open-developed areas, Pine  = pineland,  B u t t  - buttonwood, Hard = hardwood, 
i{ari = mangrove, h m m  = hamock 



u t i l i z e d  buttonwood a reas  g r ea t e r  i n  winter when wind speed exceeded 

15 mph wax not clear.  The lmi,tonwood b b i h t  provided some s h e l t e r  from 

wind and a l s o  allowed su f f i c f  en-t exposure -i;o s o l a r  rad ia t ion  t o  he lp  

maintain body loss during these cooler  periods. 

?.Isoflight 

I n  "ue summer, buttonwood a s  used s ign i f i can t ly  more d ~ r E n g  per iods  

of a three-quarter moor, than during o the r  moon phases  able 27) .  A t  

present I carnot o f f e r  a n  explanatLon f o r  this dif ference mr can I be 

sut"etha-t; the difference is r ea l :  t he  e f f ec t s  of moonlight may !nave been 

masked by a t h e r  variables. 

Cloud Cover 

No s f  g i f i c a n t  &Iff erenee could be detected between IAghL, medium nor 

heavy c f ~ u d  cover on deer use  of b b i h t s  (Table 28). Ei"Lher the ef fecbs 

o f  cloud cover were masked by o t h e r  va r iab les  o r  were n o n - e x i s t e ~ t .  

%bi%a.t Change 

During January 1969 tfarough June 1973, land clear ing on B i g  Key 

averaged about 115 ac r e s  per  year  ( ~ b l e  2 ) .  O f  the 3,640 acres  of 

undevelopxl land, approximately 1,500 acres  a r e  owned by the National 

A~&lSon Society and t he  U: S. Government. (~ack Watson, personal c o ~ m n i e a -  

%ion) .  If the  above r a t e  of  development continues mchecked, a l l  non- 

de~rel aped, privately-owned Ian& conld  be developed i n  Less dmn 20 years. 

It .k iinzvitable tbt the Key dee r  popila.tion w i l l  decrebse due to con- 

f l l c - k  v l t h  human _ m p l a t i o n s  ana r e d w t i o n  i n  habictat .  

Land c1:larecl and developed r ep re smlcd  approximately 93 perceuiw; pine-  

!-5:iCi, P ~ i d ~ o o d  asd mrgrove habi ta -S,s  able 2). 1.3~ importance o f  thest. 



7. i&3f e 27. Plant  comunit j i  e a r n p s i t i o n ,  i n  percent ,  of m&to Pocatdons by Wrec-quarter moon (1) and a l l  
other coxbined moon phases (li), f o r  %I Key deer rad io- t racked ,  Key Beer TJatieml Wildlife 
Refuge, Monroe Co . , Florid.&, 1 %9-19';2. 

*Habitat type: Open = open-developed areas, Pine = pineland, B u t t  = buttonwood, Bard = hardwood, 
b n g  = mangrove, Ham = hammock 



'Table 28, Pla,nt cornrmlnlty composition, i n  percent, of r ad io  l o c a t i o n s  by cloud cover f o r  81 Key deer  
radio-traeked, Key Deer National  Wildlf f e  Refuge, f4omoe Co , , Flor ida ,  1969-1 972. 

Period Cloud Open* Pine But t  Hard tiamrn Number o f  
Cover I m a t i o n s  

Winter Light 
Nedi.um 

Heavy 

Spring Light 
Medium 

Heavy 

Sumrner Light 
Nedium 
Heasy 

T 7 - l  
fi a l l .  Light 

Medium 
Heavy 

Year Light 
Medium 
Heavy 

*&bi ta t  type: Open = open-developed a r e a s ,  Pine = pineland,  B u t t  = buttonwood, Hard = hardwood, 
Phng = m n g m v e ,   ham^ = hammock 



hah i t a t s  h a s  established bj t h i s  study. The use of  open-developed areas 

by deer  m s  below the  percent a v a i l a b i l i t y ;  and, with 115 ac r e s  being 

c leared yearly, -the percent deer  use of open-developsd areas  can only 

decrea$e. 

Harlow (I 959) evaluating wki t e - t a i l ed  deer habf t a t  i n  Flor ida ,  ind i -  

ca ted t h a t  pine-oak upland, sand pine-scrub oak and hammock hab i t a t s  

could supl;ort more deer  per  a c r e  than most o ther  types i n  the  S t a t e .  And, 

as p l n t e d  out  by Halls and Crawford ( I ~ o ) ,  a g r ea t e r  number of deer  i n  

a decl in ing hab i ta t  w i l l  soon l e ad  t o  a deer  herd exceeding i ts carrying 

c a p c i t y .  With continued overbrowsing ser iously  reducing forage, oaly a 

dec l ine  of the heid can be expected, 

B i g  Pine Key has close than 200 miles of mosquito di tching.  These 

ditches a s  well as f i r e t - ~ ~ ? ~ S l s  have opened new txavel routes and allowed 

freer deer niovemen-t Lh%r,ugh th ick  arms of h a f i ~ o o d - b m a c k  habitats. The 

' b w  land" created by the  mrl extraction f r o m  mosquito d i tching has mde 

available an "'edge" (open) habitat extending i n t o  and through a l l  major 

hab i ta t s .  Heavy deer use PEAS made of these  openings and of  the  he rheeo~as ,  

woody and gmssy plants  that invaded. Because some of these d i t che s  

created con"2incd su i t ab le  water, deer 5 s e  was possible even during 

cimugh-t. Concentmtions of deer  activities around ;.rater suppl ies  created 

by <etching ms evideat .  These d i t ches  probably enhanced the  deer  

c a n y i ~ g  c a p c i t y  and affected herd d l s t r i b u  t ion.  However, the  presence 

of dl  krhez I n  some areas  did r e s u l t  i n  fawn morta l i ty   kcdi din 1974). 

Vegetat io,? i n  the  lower Keys has been gcsat ly  influenced 'oy f i r e s ,  as 

have plant, coamunitfrs i r i  all. south Flor ida  f o r  t h~3  past 2,000 t o  3,000 

years (!/labs 1'372). Absence of ffres from the  f lorral ly open pinewoods 

r e sa l t ed  i n  r.eplaccrner,t of pFnes by dense hardwood hdxmocks ( ~ i c k s o l ~  1352). 



Fopul.a-cion Densi ty  of  Deer on Big Pine Key 

Road Census Estimtes of Deer. Densi t ies  Within Refl;.ge 

Combining quar-t.er1-y census d a t a  (Table 29) to determine annual eati- 

rri,ttes yl.el.de,d 61 deer ic I969 (~ctaber 1968-&~terr,"3e~ 19691, 83 in 19470, 

a st.,D '.) = i.c 2971 an& 110 in 1.9'12 ( ~ c t o b e r  IC)?l-June 1972). From January 1969 

th:,rou& Guna 1973 rnsntf~ly estiirm.tes; of deer densi.ly based on the stancLa.i, 

*I A ~ v - - i ~ i i . l e  census varied fron 37 deer i n  July and Ocbber 1969 .to 1.77 in 

February 1972 ('2~bl.e 3 0 ) .  E s L i m t e s  by quarters ('1'aX.e 29) showed an 

I.nc:.rc?ase 112 the n u m b s  of deer from January 1969 (67 deer) ur?Lil c i n . t s  

A i ; l o l  ,- py (156 de~3r) .  Fol."iora.l.ng --this, the popula t icn  seemed t o  :Ic:creas~; how-. 

eve?:r, d& al:,paarc.nk dee:l.lne throughout 15671 a~rd i9:72 FEL;J haye been caused. 

by. dt?t.r m o v i q ~  i ' m n i  o ther  lrnys onto B.tg Pin<? .Key ( ~ ~ 3 2  7 . a - L ~  s e c t i o n )  



Tdble 29. Quar t e r ly  estimates of  popula t ion  s i z e  by age and sex  based on n i g h t l y  10-mile censuses on 
Big Pine Key, Key Deer Nat ional  Wi ld l i f e  Refbge, Eonroe Co, , Flo r ida ,  October 1968-~une  1972. 

- -- 
Populat ion EsLimaLes 

Y e a r l i w s  
r ; t ; i i ~ t e ~  A l l  Deer Adult  Does Adult  Bucb* Bucks Does Both Fkwns 

It C.L.* N C.L, N C.L. N C.L. N C.L. N C.L. N C.L. 

Oct-Dec 69 67 12 15 3 --- 8 4 -- - 21 1 2  
Jan-Ear 70 67 5 33 5 5 2 9 3 4 0 1 2  3 

1 9  5 

Apr-June 70 98 i 0  
1 7  2 

55 5 1 0  1 9 3 1 0  0 21 4 - -- i--' 
J u l y S e p t  70 83 8 44  4 12 2 17 X O  l o  2 23 6 - -- i )  

0 

Oct-Dec 70 127 1 2  59 8 17 5 1 0  3 2.2 5 20 5 21 4 
Jan-r"ar 71 156 11 55 5 23 9 26 9 13 5 42 1 2  4 9  11 
Apr-June 71 117 5 61 2 23 3 1.5 5 14 2 31 6 --- 
July-Sept 71 97 3 57 3 20 3 13 3 1 0  0 21 2 -- - 

"Plus and  minus n ine ty- f ive  pe rcen t  confidence l i m i t .  

** Insu f f i c i en t  data f o r  popula t ion  e s t ima te .  

***Insuff icient  data and fawns n o t  counted f o r  popula t ion  e s t ima te s  during these  per iods .  



Table 30.  klonthly eslim-Les of  populatian size b%x?d on weekly 1 0 - a l e  
censuses on B i g  Pine Key, Xey Dew Natiozal Wildlife Refuge, 
filolwwe Co . , F2oxAd.a, January 1%9-~une 1972. 

Month 

-sP7~ss and minus ninety-five percent confidence l i m i t .  





a 1 .  Resu i t s  of  s u m i s e  census conducted f o r  a l l  of  B i g  Pine Key, Key Deer National WilC?l_ife Refuge, 
Monme Co., F lo r ida ,  J a rxa ry  lS)'i?l-December 1971. 

Number To ta l  IJunlber 
o f  Number o f  Deer Buck:Doe: Fawn Marked Non-Harked NLimber Pe r  

Month Censuses Beck Doe Fawn Unidentified Rat io Deer Deer Observed Mile 

J a n  

Fe3 

Ear 

Apr 

Nay 

June 

Jill y 

Aug 

Sept 

Oct 

xov 

Dec 

To t a l  



B b l e  32. Resul t s  or^ sunse t  census c o n d ~ c t e d  f o r  a l l  o f  Big Pine Key, Key Deer National ' r i i ld i i fe  Refiige, 

Ifonroe Co . , F l o r i d a ,  January 1971-December 191. 

Number Tota l  Niimber 
o f  Number o f  Deer Buck:Doe :Fawn Marked Non-Marked Number Per  

Nonth Censuses Buck Doe Fawn Unident i f ied  Ratio Deer Deer Observed Mile 

Jan 

Feb 

Fir 

Apr 

June 

Aug 

Sept  

Oct  

T o t a l  
-- - 

*On one census no d e e r  were seen.  



j .t yosr ide: i  a cornprable estj.m.te (r = i) .'&6 trheri the two mcthods sr? 

cr:mp,rcid) . 
1% w i l l  he irnpnctical f o r  refuge p r s o n n e l  to Sevo.Le the time and 

er?srg>y necessary t o  mark deer for use in obbinlng -population estimates, 

kut a road census would be pmct fca l .  Censuses should  be conducted ciuring 

December-Pay or June-Hovember when deer a r e  most readily seen along the 

census r o u t e  (Table 33); beca~se of these monthly var ia t ions ,  only obcer- 

m,tLos;s f x  the same months should be compaxd. 

D a 5 n g  1969 and 1970 the number of deer seen per xile averaged- 0.65, 

where&& dur ing  j, 971 and 1972 the average was 1.11 and 1. tlb deer, 

1:sspsf;lvely (%ble 36).  The increase i n  the r~umber of deer sighted 

'e;.~%ween %he second and % h f d  ymrs of the  study seeaned due t o  a stable 

$op~laCisn  increase, because during the t h i r d  and forasth years the n~tmbsr 

re~ssined k.ij.gI1, Fw-%her, %he percent of tnrck, does, and. fawns seen &.zing 

these yeam lndleated s t a b l l l z a t f o n ,  The percent of fawns decreased, 

k:heroas a b l t  buck& and does increased (lkblc 91, fur ther  evidence af 

sk-$; ~a2l~stiom = (Dasmnn 19614 : 921, 

'C1e use of sex -=ti os and. age m-tias to c-mluatc herd p x d u c t i v l  c y  

shnulri  3e  done with c a ; ~ t i o n ,  Such r a t i o s  va ry  depending upon the  rncthds 

used. L3 9e temine  thsn, Based on all reccrded observat-ions of Key d w ~ r ,  

+As app.2-ent coxpasi t ion of the l.,ed varied by year, norith and t ine  of  d a y  

a d  9 7  These variations were due -to s e ; l s o : ~ l  changes in bc11a-v-2 x 

3: and mre reflected in the p o b a M l i  ty of seefng marked deer alcr_g 

t h e  1 0 - n i l e  remus r o u t e  ( ~ b l e  31). The pro%abi:Li.t;y of seeirg  m-rked 



Table 33. Fi'esults of weekly censuses along 10-mile route, 8fg Pine Kpy, 
Key Deer National Wildlife Refuge, Plonroe Cn. ,  F l o r i d a ,  
J u l y  1968-June 1972. 

Number T o t a l  No. 
F".onth & af Deer 

'fear Censuses Observed 

Apr 69 
M ~ J  69 

June 69 

Jzn 71 
Feb 71 
Ear 71 





C-' 
I-' 

* G a b  Lo obtain percenfages were from October of preceding year  through )larch o f  year  iislzd, as few ~n 

fat:ns were ac t i ve  durbine; April-September a t  night. 



TdSle 35. The probability of observing marked deer a long a 10-mile census r o u t e ,  Big Pine Key, Key Deer 
Eattonal. WillUife .Refuge, Morroe Co., FloridiL, based on actual observa t ions  o f  marked deer 
from June 1968-~une  1972. 

J u l y  .08 -10 
* O? .04 

Sep t  - .04 .06 - 

. 

Year 

*Sex and zge classss: AM = adult males, AF - a d u l t  females, YM = yearling males, YF = y e a r l i n g  £ m a l e s ,  
FT! = fam pales ,  FF' = fa ,m females 



pre-fa~lnlng sex r a t i o s ,  i j s i ~  Ap-i! data, the -txzk:doe r a t i o  b ras  ''I.&! ta 

1 ,O0, F~,T~,Gw mi?L Jones (1%5r63) indicated a n  adu l t  ~ a i e  :?emale r a t l o  

pzior  t o  f a w i n g  as 0.43 to 1.00 for tize mainland o: F l o r i d a .  Tabm 3rd 

3as;mnrz (1957) noted that the  populatior: s t ruc tu re  of black-+&;led deer 

I n  Cal i fornia  was bes t  determined i n  J u l y  and December when all age and 

sex c l a s se s  were equally v i s i b l e .  Alti-iougf.1, July was a l s o  a good monzh 

do determir~e population s b c t u r e  f o r  Key deer,  3ecenber was not ('Table 

35). Taber and Dasmm (1 9573 considered December fzvorable as the 

mt had subsided and h c k  h d  returned Lo normal l eve l s  of mobility p i o r  

t o  the  shed of a n t l e r s ,  In  con t ras t ,  female Key deer fawns were 2c-tix.e 

i n  December as they were being pursued by b u c k  during the  l a t e  r a t ;  

%PAS g rea t l y  increased the  probabi l i ty  of s igh t ing  these fawns along the 

census mute .  FIchael (.b970:53) also observed that seasonal sex m-tio 

va r i a t i on  of Texas d.ser was due t o  repmduet ive  behavior. 

The use of open-developed a reas  along the 10-mile census m ~ t e  v ~ r i e 2  

by year  an4 month ( ~ i ~ d r e  26) and by .tine of b y  ( ~ i p r e  27). From 

January thrurugh Dece~be r  1971, an  average of I .36 deer were seen per z i l e ;  

vf-dle, the  same route  clurlrg sunr i se  and sunset  censuses yielded 0 9 l j r  

C.83 afid 0.93 deer p r  mile, respect ively .  This indicated that t h e  nunbey 

ol' deer seen per  rnlle var ied  ~ 5 t h  time of day. 'Rerefore ,  i n  es-blm-ting 

powla.-tion s i z e  on Big Pine Key from road censuses, censuses should be 

schedule4 &ring A g A l  or July  on s e t  days 2nd  refera ably between 22CO 

and O I C O  hours  hen t-raffie has suts ided (except on weskends) end deer  

a c t l v i t y  is " n o m l " " ,  Ey keeping the ~ o n t l z ,  t h e  of month, time of Jaj- 

and eenslis ~ ( J L L L ~  constant ,  census d a t a  could be coqzired betwccL years L? 

reflect trends i n  p p u l a  t i o n  dens i t i e s .  





M i D H l G H T  SUMRISL S U N S E T  MIDNIGHT 

Figure 27. Time of day useags pa t t e rn  of open-developed habitat by Key deer ,  Key 
Deer National Wildlife Refuge, Monroe Co . , Florida,  1969-1 972. 



Pc-.ilet Tmnsect Data Related t,o Population Density 

T h  p e l l e t  tmnsecta  e s b 5 l i s h e d  on refuge land during 1969, were run 

during fky and August 1369 ( ~ a 5 1 e  36). However, because of apparent  pmb-  

3.2171s in the  app l iw t ion  of d a t a  from pe1le"cmnsects t o  e s t j m t c s  of deer  

numbers, t r ansec t s  were discontinued a f t e r  5 months. Thick vegeta t ion,  

periodic s h i f t s  ii centers o f  deer  a c t i v i t y ,  porosity of the o o l i t i c  lime- 

s t ane ,  and behavioral cha r ac t e r i s t i c s  of the  deer  seemed t o  negate the 

usefulness of such data on B4g Pine Key. 

A t m n s e c t  located i n  Watson Earnmock, an  area  heavily used by deer ,  

pmd-deed a l l  txlt 1 of the 22 pe l l e f  groups found. TMenfy-one of t h ~ s e  22 

groups xere found along the east ha l f  of t h i s  t r ansee t ,  which hzd keen 

burned. Key deer c h a m c t e r i s t l c s l l y  are a t t r a c t e d  to k r n e d  a reas  after 

the appearance of new grasses  ( K L ~ m s t r a  1974). 

Neff (I%&), I n  a review of the  use of  p e l l e t  transects, noted they 

w e r e  unre l iable  a t  L i m e s  because of rapid  l o s s  of p e l l e t s  by i n s e c t  a t - h c k ,  

heavy rains sand extremely dense v e g e b t i o n ,  Eberhardt and VanEtten 

(1956: 74,) found the method sub j ec t  t o  se r iaus  e r ro r s  from e i t h e r  zzc"~ t .u~ l  

czuses, observer e n o r ,  o r  both. 



Tab:Le 34 .  PeiLet gmup Icca-bed a long  ten, '~,./10-m-fle -Lxailsects c1ur:ing May 
and k u g ~ s t  1967, Key Beer Hatfonal  Wildll-fe ReAlge, Momoe Co . , 
Fl-orLCla. 



groups roadl&lled ( m r d i n  2 974). D.c  1% bio of adu l t  and year l ing aales 

Lo f erfiles k i l l e d  (1.74: 1 + 00 rrales t o  females) r e f l e c t ed  g r ea t e r  mle 

a c t i v i t y  ( k r d l n  1974) and movements in areas of heavy -brsff-ie, especially 

& r i n g  the  rut,. In addition, more adult and yearl ing fernales were marked 

L b n  males of these age e7.asses (Table d ) , and they were marked mostly i n  

the  refuge area away from the Overseas Highway. Thus, the  p m b b l l i t y  o f  

marked does being k i l l e d  on t h i s  highway was much l e s s ,  as they noved l e s s  

than unmrked lucks,  which tended to disperse  to that a r e a .  These lirnita- 

t ions  biased morta l i ty  estimaLes by overestimating the p p ~ l a 5 Z o n .  

The use o f  total, m a d k i f l s  pe r  year -to determine population .trends 

my be unre l i ab le ,  r e f l e c t i n g  densi ty  along the  highways mkhe r  than on 

'he Key as a whole. Tota l  roadlrills on Big Pine Key (Table 37) fI-~c.i;.~~zted 

Prom 1 year to the  next. This may W e  resu l ted  from a delay i n  r epop-  

Latkng Lhc area amurad the Overseas Highway following a year of heax~  

losses. Noveme3ts caused by drou&% o r  r e su l t i ng  from dis-placermnt of 

a ~ - b d s  in response to extensive h b f f a t  changes aLso pay have a f 2 e r l e d  

t h e  number of animals roadkilled. Fbrther, t he  d l f f  er ing afioun-t of  a i ~ t o -  

inobile t m . f f i c  on Big Pine Key frow year t o  year  m y  have increased road- 

kills. . McCaffely (1973 :213 j has noted that  increased voluaw o f  traffic 

Increased t he  number of r oadk i l l s  I n  Pennsylvania. 

E f f e c * ~  o f  Drought on Estimates of Population De:?si"lgr 

Dri31ngl-i.t a ~ p e a r e d  t o  a f f e c t  p a p l a t i o n  esl ir i i - tes iw? Lhc following mys: 

(3.) During the  drought, non-marked an imals  from other  areas ol" BIg 21ne 

iCey as we91 as f r o m  o the r  keys pokabl..y xoved +a the censused area wki lu  

some im,rirr;d. ani.mls rnoved out ;  this a c t i v i t y  rcsu$%ed in z higher r a t l . o  of 

ur,;mrked deer seen.  ( 2 )  The cap.tu;vire ci" thesa  6eer f r o m  rmo-be areas 

i-?, tm.;:Ld have essi:.:ltia2ly "'S.nerezsedH the are,?. bzfng censuszd . ('3 > ~ n e  



Table 37. b e a t i o n s  of  highway mortali t ies o f  Key deer listed by ca lendar  year, Key Deer Natiorial Wildlife, 
Refuge, Monroe Co . , Florida, January 1968-June 193. 

3ig Firm Key 
Overseas Highway 

S t a t e  R0ut.e 910 

Other 

Other Keys 

No Jamc Key 
U t t l z  Torch Key 
Middle Torch Key 
Big Torch Key 
Rainrod Key 
Cud joe Key 

Total k i l l e d  on a l l  keys 

*2aia inc luzes  d e e r  k i l l e d  up through June 1973 
..L\ - 7  . '*i~ua-aers i n  ~rentheses represent the percent  of the d e e r  lost on Big Pine Key for the  yea r  at t h e  

desigrAated location 





a r ea s  along the  census route, xhere mos-t a n i m l s  prior t o  the  &o\:;.;ni h;d 

been parked, indicated movement of' deer  i n to  the census area. The pa joy1 t y  

of Efi.ese a n i ~ m l s  wzre observed l a t e r ,  by telenletry c r  co l la , r ,  tc l n v e  

.;-arges in reinote non-eensused a reas  ( 3  . e ,  , the  northend and Katsor? Harn- 

m c k )  , These captures e s s en t i a l l y  extended the area being censuscd, 

r e s u i  t i ng  i n  higher population est imates.  

Recent r epor t s  t h a t  hab i t a t  u t i l i z a t i o n  by wMle-tai led deer  

f~!ichael  1$67: 9) and mule deer (wood e t  ax, 1970: 21) was r e l a t e d  -to the  

availzbi1:ty o f  permanent water, suppmls  the  view t h a t  dr-ough-ii my 

iriC2uence d i s t r i bu t i on  of  Key deer. Accessible f r e sh  water WLS %ore 

ava i lab le  i n  a r ea s  niiar the  census m u t e  than i n  o thers  ('r'lgure 23). 

PY~cbaei (1967:57) noted tbt i n  Texas, the concentra-ll.on of deer  near 







uesu2led from an increased use of oper,-developed a reas  as a food source. 

Vegeria-tion amund r e s i d e n h l  homes nay have a t t r ac t ed  deer  from the  ncxe 

remote a reas  o f  Big Fine Key when lack of  rain dming the  drought l e f t  

natural  vegetation scarce ,  Michael (1967:57) noxed t h a t  concenLmtions of 

deer due to a t t r a c t i o n  of green vegeA&tion in ?'e.m.s could "s ign i f ican t ly  

aff ectSVdeer censuses. 

D i f f e r e n k l  use of open a r ea s  during d?augh% and nsn-drought periods 

affected population est imates,  Deer s c t i v i t y  almost ceased. during night  

hours when mosquitnes were abundant and wind veloci ty  was low, whereas, 

~dcl-day a c t i v i t y  increased (Hardin 1974) , Deer used open a reas  where the 

~ i n d  a p p r e n t l y  reduced harassment by mosquitoes. I4osquitoes were few 

d~iring the  dmught as breeaing a reas  were l imi ted;  however, fallowing the  

dx~rdghl, mesquf increased grea t ly  and deer were ~ - t s e ~ ' r e d  less along 

the  census route ,  In  addl t ion ,  nightly fogging operations by cutln-by 

rulosquih c u n t r d  personnel also reduced deer act lv i%y a1ot.g the route .  

Population Densit ies of Deer on Other Keys 



P S P l s  an h m o d  and U t t l e  Torch keys were assumed t o  represent animals 

dispers ing from Bfg and Ykiddle Torch keys, an  e s t i 4mte  of 27 animals m.s 

ob.e;tkimned f o r  tMs  t o t a l  complex. A s  14 of the  16 animals madki l l ed  on 

the highway on both Ramvd and L i t t l e  Torch keys were males (rnales being 

the sex class most l i ke ly  to  disperse),  thls est!.mte may 3e valid. Beer- 

crossing points were visabls  between Big, Middle and L i t t l e  Torch keys and 

tho dis tance between Middle Torch and R a m r o d  keys w.s narrow ( ~ i ~ u r e  13 ) , 

with shallow water, land being e x p s e d  a t  low t i d e s .  

No &me Key Population 

Only on B i g  R n e  Key &id the  .aopulation of deer surpass thaL of No 

Hame Key. Five deer were trapped and marked and three a d u l t  b w k s  were 

transplanted t o  No lkme Key &uring the  s h d y ;  one returned Big Plne 

Key, Ten deer (4 adul t  males, P a d u l t  female, 2 year l ing males, 2 

year l ing females, acd 1 male f;iwn) were k i l l e d  on the mads o f  this key, 

Deer were seen almost daily on NO Name Key, which has pr iva te ly  omied 

afid recent ly  subjected t~ a rapid  r a t e  of developeral.  Appmxirnately 1'7 

percerit o f  the  Key was cleared during t h i s  study and subdivisions with 

kedged ca r a l s  were under constnict ion.  me f a t e  of +,he deer ppd la+ ion  

be determined i n  th.3 next, few years as devel.opment contfnues. Adc- 



Li%t l e  Pirre Key Complex Popu-l,atior; 

The L i t t l e  Pine Key SampZex ( L i t t l e  Pine, Big and L i t t l e  Johnson and 

C;xassy keys) represented out ly ing i s l ands  ( ~ i g u ~ e  13). Deer were observed 

oiz 'kmttn TJ-ittle P i m  and B i g  Johnson keys and f r e sh  t racks  were observed 

0x1 Lft t ls  Johnson and Grassy keys. Both Johnson keys yielded considerable 

deer  sign as evidenced by cur.rent trails, p e l l e t s ,  and browsed p l an t s .  

These two keys txad a network of open a r ea s  and an  i n t e r i o r  of near-hammock 

a~cl. hardwood 'Yslands" o f  cover with corrsiderable usable deer hab i t a t .  

Variety of p lants  was lacking,  as well  as abundance of  gjven fdnds except 

for the  rrangmve. L i t t l e  Pine Key contained a l l  m j o r  vegetat ion types 

and offered considerable h a b i h t  and food f o r  deer  support. P2umerous d-eer 

were shghked nEs this Key and fawn t r a ~ k s  indicated reproducticn had 

occurred. Grassy K$y had vege-tation similar to the Solrnson keys; but, 

al-so tiad n s i s p ~ b l e ,  typical  ha.mock area. 

A t r i p  t o  B i g  Johnson Jhy during the height  of the P970-;V$ itroughl 

fouuad a l l  water holes d3.y except one. A deer  m s  s ighted near t h i s  hole 

m d  h ~ y y  deer use was app5ren-k. This site yielded l i t t l e  expxed surface 

watsr, as most of t,he s to red  wa.te-r was i n  a la rge  c i s te rn - l ike  eavi%y in 

the sfde of t h e  'basin. 'Ihls allowed f o r  m i n i m u m  e v a p m t i o n  and p r o b b l y  

aeenunted f o r  the presence of m t e u  following %he d-gr season. I n  Gecember 

of 1772, t1-i-Is m t e s  hole ms found t o  be brackish Che so high fall tides. 

Water holes on Grassy and L i t i . l%  Johnson keys t?cxe believed by dur3.r~ 

t h e  hejght of the drought; L l t -k le  Pine probably pmvlded some aceep-table 

~mter during the  entire dro~tgh i ;~  Deer possibly returfled per4odically o r  

regylar ly  to L i t t l e  PLne whan water holes on Grassy a& L i t t l e  and  ~ 3 . g  

! 
Jcl ii:;cm key s  went dry o r  became b-snc!ish. 

1"iwas d i f f i c u l t  t a  mke a n  estlrr late of deer nurnts~7r.s on  tk~is comp.j.e.x 



beca.use of the dense vege ta t ion  and 'mcanse the deer were on ary >2ne key 

a t  d i f f e r e n t  times, Mc~wever, 30 a,xi,x&3 f o r  the whole complex, wi%h %he 

mjor iky  being on L i t t l e  Pfne Key, seemed a seasonable predic t ion.  

Big Tine Aey Conplex (exchding  Big Pine K@Y) P o p l a t i o n  

I n  addit ion Lo Big R n e  Key, t h i s  complex included Howe, Annecte, 

Mayc, Gbtoe, Pcsrpaise and t h e  Newfound tiarbor keys ( ~ i g u r e  13 ) .  Deer o r  

deer  s i p  were seen on a l l  keys with the exception 02 CkLoe and the  

smalies-L of  t h e  three  Newfotlnd Harbor Keys. During the ,.3S7c).y?ght9 no rscent 

deer s ign or f r e s h  h a t e r  was recorded on Majro, %rPiz9 and Annette keys. 

An a d u l t  anlnal was jumped on Anne-tte a t  the  end of the drought; h o ~ e v e r ,  

sign i n d i c a t e d  t h i s  deer had been on the is land f o r  only a short Dime. 

Deer were see3 regu la r ly  on Howe Key, Following the -;Is~ugh-fc, two deer 

skeletons were found on Howe; one a 3-yea-old  4oe and t he  o the r  could 

rial IM sexed o r  aged. These were possible vict ims of the drought, as all. 

%+ere near o r  a t  water hales  which were d r y  o r  cor?Lz&xd. a high sa1.t 

content .  The s k e l e b n  of an  adult doe ms found i n  s dry ?wi.Ler hole on 

Big f i n s o n  Kc;y ( the  l a r g e s t  of  t he  Newfound Harbor keys) af ter  the 

&ought. A s  many as " c ~ e e  deer  ( a l l  a b l - b s )  were seen om B i g  Runson at 

one time; however, nu permanent water supply existed.  Mayo Key evidenced 

s ign 2 r i o r  to the drought but  no deer were Selieved there s ince .  Daring 

the &ought an a&lt doe gave birth t o  a fawn on P o q o l s e  Key. But, she 

cmm to Rig Pine ICey a l m s t d a i l y  except Zollowing periods of mJn,  Na 

d e w  sigh had been seen on Porpoise Key p r i o r  t o  o r  a f t e r  t h e  ehovn doe 

I -ef i  the Key. 

A t  var ious  periods, deer  o r  deer  s ign were locaced on all the a b v c  

keys x'th the exception of  Cutoe and the  smal les t  of  the Ncirrfoutzd E ~ F ~ O T  

"r:r,;yn. It apyec..r.d that deer utilizlr~ Annet t ~ .  , HTJWF?, Ikycs, I b q o i s e ,  a-mS. 



the Newfound Ihsbr keys obtained acceptable +j-d.tes on Me Pine Key &ir ing  

drought. The p p h a t l o n  estimated for Big Pine dur ing  the  drought my 

have included some of  these animals; however, p r o b b l y  a few a n i m l s  were 

res iden t  on Howe Key & i r i n g  t h i s  period, m a v i ~ g  to Big Pine onPy long 

encmgh fx obtain fresh water, Even with sn artificial mte-r supply it i i s  

doubtful that these islands could support a permanent deer population. 

'They were not high enough above sea l eve l  t o  provide the  val-lety of 

u e g e k t i o n  that seemed necessary t o  sup-pr t  a res iden t  deer population, 

%he other  keys of -LMs complex yielded a lim5ted var ie ty  o f  deer h a b i h t  

with the exception of the  smallest  of the  three Newfound Harbor keys and 

tktcre Key. Ikch of &toe Key was subjected t o  tidal. inundation during 

spring an6 fall t ides t  henee, it m s  of l i t t l e  use t o  deer.  

'l'arch Key Complex Popula-bion 

'fie Torch Key Complex included B i g ,  T4idGJ.e and Ht.ib2.e Torch, k a m d  

and Mater keys, plus a sml1 i s land  off the southeast  end of 

F 3 PJu~nrtrous deer were sighteed on B i g  and Middle Torch keys; 

and, early i n  %his stuCIy, deer were repxbarly seen on Li t t le  Torch; 

how~ver ,  w i L h  increased Bevelopment, fewer deer were recorded. A s  ~ m z y  as 





Cudjoc Key Complex Population 

Cud Joe, Sugarloaf, Big and Little linockemdown, Sumerland, Toptree 

H a m c k  and !Aahoo keys md.e up the Cud Joe Key Conrapll;~ ( ~ i g u r e  17 ) . Two 

r o s d k i l i s  were noted on Cudjoe Key, an a d u l t  female and a deer of unknown 

sex and age. & r l y  i n  this study deer s i gn  was widely evident  on Cudjoe; 

however, by l9'?3 t h i s  m s  g rea t l y  reduced. Evidence of  deer - i s  noted on 

all keys except L i t t l e  Knockemdown Key. During 1970, an  a d u l t  m l e  was 

seen on Sugarloaf Key by Jack Watson, Refuge Hanager. This was the  f i r s t  

recorded s ight ing on tNs Key, although Lmcks were seen e a r l i e r ,  k trip 

-Lo Cudjoe i n  March 11970 yie lded some s i gn  of deer bmwsing but  no f r e s h  

t m c k s  o r  p e l i e t s .  Deer using Wahoo, Toptree 'Ham-ock, and B i g  and Little 

K~ockemdclm keys nust e i t h e r  r e t u r n  to Cudjoe Key or Summerland Key f o r  

the neares t  acceptable water during periods. The est imated population 

f o r  t h i s  complex was between 15 and 20 deer  with residen% animstls grobbly  

86mrn1-~ only on Cud joe, Summerland, B i g  Knockendom and Sugarloaf keys, 

Toptreo &mock and Wahw keys W ~ E B  v i s i t e d  occasionally by deer fmn 

Su~mcrland Keg. 

Good deer  hab i t a t  was evident  on Cudjoe and Sugarloaf keys; b t h  

pro~zided areas of pines and sources o f  permanent acceptable water, These 

keys were ex temfve ly  developed and a b u t  50 percen-t of the  be s t  deer 

kbi-kat XLS destroyedl Late in this skdy ,  t h e  l a s t  a rea  of major pines 

on Cuadjoe Key was under development, Also, Sugarloaf Key had abour, k O O  

horses xhich competed with the  few re ra in ing  deer;  and, the p o s s i b i l i t y  of 

domestic disease spreading t o  the  deer herd seemed Imprtan- t ,  Rig 

I~hackern&am had s small s tand o f  pines;  wheress, Sunmcrland, Toptree 

i%rnnlocI:, and Vahoo keys hzLd limited d . w r  habitat% k n e  of these had. 

psmanen ! aecep?st5lr: water. LiiL7,e Kriockenitom provided l i t t l e  more than 



dense s tands of inundated red mangrove. 

Other outlying keys v i s i t ed  &riw t h i s  study were Crawl, Content, 

@st and West Bahia Honda, Horseshoe, M P ~ ,  and. Paccoon keys, None o f  

these  keys showed deer  s ign o r  permanent acceptable water. 

Population Change 

During the  course of t h i s  shrdy, deer seemed t o  have increased on 

both B i g  Pine and No Name keys. Populations on Cud joe, Sugarloaf, B i g ,  

L i t t l e ,  and Middle Torch, Howe and B i g  Johnson keys appeared La kave 

decreased. Populations on L i t t l e  Pine,  Summerland, and h m o d  keys may 

k ~ v e  remined  stable during t h i s  period. Deer increases  on Big Fine were 

probably due to mtxral relproducGion a d o r  deer returning to Big Pine 

f ro% ou2;'hying keys during the  dsought, On No Ih.ne, increases may b v e  

rusuf ted fron; increased reproductLon as deer  reapand& to deve1opnen.f; and 

a, reeerlC fire. Development of  Gud&u>e, Sugarloaf and L i t t l e  Torch keys m y  

h v c  r e su lkd  i n  Lhe declines on -these keys, B ~ i a t i o n  decl ine  on Kowe 

and BLg Johnson keys appeared r e l a t e d  -t;o a l ack  of acceptable mter 

during the dmught.  The poss ib i l i t y  that poaching a f f ec t ed  deer numbers 

on given keys s h ~ u l d  not be negated, With Pow population l eve l s ,  a few 

i l l e g a l  Ells cEn prevent growth of the  p o p l a l i o n  o r  cause it Lo declinc.  

Harlow and Jones (l%~:ll'?) observed t-hat even 2.igh.t illegal hunting -ms 

effective in preventing expcLed herd increases where reproductive -rates 

wme low such a s  noted f o r  F2orird.a deer h e r d s .  \i[allls (19?b:lj2) us i rg  

computer s i ~ u l a t i o n ,  noted that poachirg m s  a c r f t l ca l  process af fec t ing  

herd s - k h f  15-ty , 



The Schumacher-Fscfmeyer y q m l a t i o n  est1mat.e for t h e  sunri.se celisus 

S.i~dieated an average p o p l a t i o n  of  213 deer for Blg fine Key cctdring 1971, 

A esnservative esti:m%e of 200 deer  f o r  "ce pre-famlng p a p l a t i o n  of Big 

Pine ~ o u l d  represent appmximrately one deer per  30 s c r e s .  The probabi l i ty  

of '  fl.nUng a deer i n  a par tkcular  h;lbita.t type on Big Pine Key deter-  

mined with d a i l y  radio locatfoans. These! data and the total. acreages f o r  

each habitat type indicated 1 deer per  42 acres of  open-develop& areas, 

I per 17 s c r e s  of h m o c k ,  1 per  35 acres of 'outtonwood, 1 per  3% acres 

of :mngrove, 1 per 28 acres o f  haZdwod and 1 per 23 acres of pi;aeland. 

The demi-ty of deer i n  most hbPt%at types on Big Fine Key ma mch kkigher 

t b n  recorded. ( h r l o w  and Jones 15265: 59) f o r  the mainland of Flor ida ,  

'Their es - l ; i a~ t ss  ranged fmm 1 deer per 3k acres i n  pfne-oak %plan& and 

sand p".ns-scmzb oak .to 1 deer per 300 acres In s w a q  habitat;, 

HIstosicaEly, Big Pine b y  has been the main i s land f o r  the  Key deer 

p p i i a i l o n  (&rberr and Allen 1192). Most of the other keys wi.5,hIn the 

present Key deer mnge w i l l  not support a resi-dent deer population quai 

to %?-&-I, o f  Rlg Pine Key because mny lack permanent f resh water or a 

su f fici en$ variety of habitat types. The 3, S, Governmen-b has indiazfxd 

theoref5c:a:! e a q i n g  capacity f o r  the major keys within the  Key deer range 

(1 $l:j9-1. %7 Narrative Reports, USF&FIS) a t  around 1,000 animals an& over ,  

If B1g Fine Key is  &ssumed to be a.t earryirg ca_mci-k,y as my s.tudy indicated, 

and the estiirated 1 deer per 30 ac r e s  is the upper limit f o r  a l l  o ther  

Keys, then an estimlc f o r  the  o the r  keys within t h e  present Key dser 

mnLS.; can 'be m d e .  If a n  average a x r e  of land on t h e  other  kc f s  IS 

a ~ ~ c w m 3  tO s u p & ~ ~ t  t h e  same donsib,y of deer 2 s  OK BLg Pine k y ,  t hen  the 

21. 3 3  $x Iieys not1 s i x p p r  king or having "t-ransienL Key deer (I 9,601 -tota,l. 



which is inundated by high hides would never supprk even one deer  on Its 

275 acres, Therefore, even %he theore t i ca l  e s t i m t e  ms'k be 'below 653 

Population Simulation 

The Flor ida  Keg deer  is in an especia l ly  precarious s i b l a t i o n  i n  t h a t  

it is a product of a very r e s t r i c t i v e  insular envimnment. In response 

-t;o the  hab i t a t  of the islands, it has evolved unique chamcLerisLlcs,  

Under pressure f ron taunting, h r r i a n e s  and habitat des t ruc t ion ,  the deer  

decreased t o  less t b n  an estiLmated 50 animals by l.949 (USF'&WS iWn..ati.ve 

3eprts 1 B9-1967) Since being affordled pmkction,  "ihe ps 

increased 'b amund 350 anL~,ljtls, Ttm increase, however, appeared d.awer 

Uzn that e&rae t e r f s t i c  sf ohher white-tailed deer  p p I 8 - k i o n s  %hat w8m 

afforaed sfmflar p m t e e t l a n  &n& oppr lun i ty  fba Increment (%ran 1 9 4  and 

KLimsLa 1974). 

I'o detemnine whs-ther the  Key deer pcrpulation b d  evolved an u-nlque 

method of population con%-ml, a t heo re t i c a l  p p u l a t l o n  tas ~il;inxhted. by 

computer, S rting  WIT:^ 8 pop~liation of 350 animals Ckxring Z;k;e period 

prior +a Cne fakning seasl=rn I n  f 973$ and conpsed of ";7 3dul.t buckq f 89 

hif1.11-t does, 46 male fams and 42 female fawns ( a b l e  381, t5e model 

reflee-Led a 1950 pre-fawning season p o p l a t i o n  of 51 anin-a2s (21  adult 

males, 28 a&ult females, 7 male fawns and 6 female f ~ ? . m ~  from census I L ? ~ L ~ ,  

Da ta .  from thc model indicated a n  8 percent incrcasc fa herd s ize  per year. 

The ase specffic sex r a t i o s  of rams at bi r th  utL14necS. t o  nodel the 

popula i ion  were b s e d  on sex r a t i o s  obtained from 'fo buses of ~:oadkil led.  



Ta51e 38, Sirmla ted  t h e o r e t i c a l  populat ion f o r  Key d e e r ,  Key Deer National  Wi ld l i f e  Refhge, Nonnx Co,, 
??loridas 1-973-1950. 

Populat ion a f t e r  Fawning Season PopulatSon p r i o r  to Fawning Season 
Male Female Male F e ~ a l e  Amusl  

Year T o t a l  Bucks Does Fawns Fawns T o t a l  Bucks Does Fawns Fawns Loss 



Popula-Lior, after F~k~J.nir: Season %opalat ion p r i o r  t o  Fa-mirp: Season 

Male Female f4a l  e Female Annual 
Year T o t a l  Buckd Does Fawns To ta l  Bucks Does Fams Fawns Loss 

*fL'um-krs rounded t o  the  nea res t  whole animal 



does  able 39). Harlow and Jones ( l S 5 :  109)  using d a k  f o r  121 pregnant 

Flor ida  does havi.ng 130 fe tuses ,  fourad the y r e n a b l  sex ratio to be 1.35 

m l e s  t o  1 female. This was higher tban sex m t i o  di f ferences  f o r  t h i s  

stucky, a l i g e  (1951 :420) I n  a n  ana lys i s  of reprmduclive patterns of 

white-tailed deer i n  south Texas observed a primary sex r a t i o  of 1.36 mles 

t o  1 fem.le f o r  33 fawns examined, McDowell (1961) presented c lak  f o r  

I, 697 white-tai led does f r o m  L i e  northeastern region of L'ne J ,S. and 

Carah (I .b3 :I) and f o r  230 does fmm outside t h i s  region (1 .I1 :I) and 

found m l e s  outnumbered f e m l e  fawns. Taber (1 953 : 96) summriaing t he  

Iftera.ku;ure, noted t h a t  1.20 males t o  1. female fawn would probably be a 

good approximation of prenata l  sex r a t i o s .  He found t h a t  sex m t i o s  va r ied  

fmm L .20:k -to 1.42:1 for the l i t e r a h r e  mmeyed.  Taylor (1956) m"&d 

th-k for 2,096 embryos the re  was a mtLo of  1.17 mfes per femke fawn. 

Fmm kke l i t e r a t u r e ,  the observed 1.45 males per Key deer doe fa8 

i n  Line with those found during o the r  s t ud i e s ,  I n  this respec t  %he Key 

deer p p l a t i o n  was no* unique, 

For the simulated pp l r l a t i on ,  female fawns of the year were asswned 

uot to breed, I l l i g e  (1951 ~4.21) found no evidence %ha.% fawns bred during 

t h e i r  f i r s t  winter Sn south Texas, However, most other s%ud.ies assumed 

that farms did  o r  were c a p b l e  of breeding but  added o&y small numbers 

t o  the  ~ v e r a l l  productior! of t h e  herd. hta f r o m  roadkilled animals 

d-urirg %he present  s tudy indicated f e w l a  fawns d i d  n o t  breed and yearling 

f e m l e s  produced a n  average of 0.82 fawns per  doe while o lde r  does produced 

3 .21 fawns per doe (~ab3.e 38) Harlow and Jones (1%5:~i6)  ubserred t h e  

~qxc rd -uc t ive  r a t e  f o r  134 Florida deer was 1 . I 5  fetuses per doe, Bates, 

however, were noted t@ v q v  between herds. h r x o n  and HmxePJ (1973 :I81 ) 

found 1.59 fe tuses  per imhm doe awl 1.32 per  year l ing doe i n  a s o u t h  



Tahlc 39. Reproductive dab. gathered from female Key dee r  during Eovernber-June, beg iming  January 1%8- 
J m e  1973, Key Deer National Wildlife Refuge, Monroe Go., Flor ida  ( a f t e r  Klimstm 1974). 

Age T o t a l  Nurnber Single  Twin Fe ta l  Fetuses Fawns 
. . i* 
i/ - of Eoes Number Number Fetuses Fetuses T o t a l  Sex Ratio Per  Produced 
D3 e Exarriined Pregnant l a c t a t i ng  M* F UK M F UK Fetuses M:F Doe Per Doe 

+-1 yr. 

1-2 y r s  . 
2-3 y r s .  

3-4 y r s  . 
4-5 y r s ,  

6-7 y r s  . 
7-8 y r s  . 
Adul t s  
(age unknown) 

*M - male, F = female, UK = sex  unknown 





1.43 

The vro jected popilat ion closely app+mximled the est imted population of 

25-50 animals f o r  1950 (USF&MS Harrative Reposts :?:?-I 967). 'Theref o r e ,  

%he prcscnt r a t e  of increase c losely  represented t he  average increase 

d~irirg the modeled period. Obviously, the  n t e  of increase var ied t k ~ o u g h  

%h i s  period; however, these data. indicated that even if it had not ,  t he  

present  r a t e  of Increase could have accounted f o r  the current  p p u l a t i o n ,  

If the current  rate of increase accounted f o r  the  present population, i t  

stands that i f  the Key deer  population did increase a t  a slower r a t e  than 

o ther  white-tailed deer ppu la tLons ,  t h i s  r a t e  of  increase rrmsL be t h e  

unique c A a n c t e r i s t i c .  

If the  population growth r a t e s  of Xey deer are unique, t h i s  unique- 

ness Is due to the  deer ' s  greater s ~ s c e p t i b i l i t y  f o  r oadk i l l  deaths,  

This ur?fqrreness is ~ o s e  probably a ci-mmcteristie of the  envimmen't  - i ; . b t ~  

of the p o p l a t i o n .  It is here suggested 

due %a eontlnued and extensive land development and &her h'i~mn dis tur -  

bnces  causing change i n  areas used, h - x Z  by Rei l ly  and Green (2.g;lrt) 

silggested that d i s t u r h n c e s  i n  habitat used by deer,  Increased c a r d e e r  

moc-Chlii,y, Currently, madkills serve  t o  benef i t  the Key deer ppula- t ion 

as they contr ibute  to p p l a t i o n  con t ro l ;  hmever,  such accidents  a.se 

undss imble  due t o  p m p r t y  damage an4 po t en t i a l  humn losses .  

As housing deveiopnents increased on the Keys, the  newly created 

o p n  areas m y  have st imulated r e p m h c t i o n  because of a possihle  increase  

ir, Towd a;ssociated x i t h  these  a r e a s ,  However, increased sul&vislcrn 



w n f  inecl to refuge la:?ds. Even +,hoa& available ;hahi tat in small blocks 

m y  l i e  outside refuge boundaries,  m a d k i l l s  w i l l  reduce deer  and &inage 

i n  these  a reas .  However, d i spersa l  of  excess a n i m l s  i n to  these a r ea s  

from ~ e f u g e  lands and damage of private property next t o  refuge a r ea s  

w i l l  increase as  deer are confined to the refuge. This problem is csm- 

pounded on Big Pine and Big Torch keys where there  a r e  f o u r  and two major 

;3;r.iva.tc developments, respect ively ,  within the refuge. These subdrlvisions 

will receive heavy use by animals res id ing on adjacent  refuge lands.  

Simply an increase i n  numbers (such as 50 ko 350) of an endangered 

p o p l a l i o n  cannot be in te rp re ted  a s  being saved from ext inct ion.  The 

f a k  sf any aninarzl, e spec ia l ly  the Key deer, is d i r e c t l y  r e l a t e d  to those 

fax-brs which effect  changes i n  She habitat of which it is a podict. 

En the Florida Keys, it is the b b i t a t  % k t  is cur ren t ly  endangered, but 

its %h@ bbifCit% ckmges,  so w i l l  t he  deer and other =Live wi3dl13tfee The 

kon&em effects of these ckinges must be considered, and mrngesne~1-b -to 

insure t h e  fu tu r e  sxis tence  of the deer must be planned to prnv3.de adequate 

and a c c e p k b l e  b b S k t  in the fu tu re .  





ac r e s ,  a d u l t  feral-a 93-5 a c r e s ,  yearl ing mle 238 acres, p a r l i n g  female 

155 acres, male fawn 141) acres  and fennle  fawn 1 C 9  acres .  k r i n g  the  f i r s t ,  

6 months of l i f e ,  the  ranges (average 123 acres )  were s igf l i f icanl ly  

s ~ a a l l e r  than d u r h g  the  following 6 mcrnths (average 14.0 ac r e s ) ,  Ranges 

f o r  a d u l t  male and female deer  radio-tracked during l % 9  and 1VO were 

dynamic; i n  a13 cases the 1970 ranges showed addixions t o  t he  1969 ranges, 

'he avemge monthly range f o r  the  combined sex and age c lasses  ws 

made up of 4 percent h m o c k ,  40 percent pineland, 18 percent  open- 

developed a reas ,  20 percent hardwood, 5 percent  mangrove and 26 percent  

buttonmod. P r o p r t i o n s  of most hab i t a t  types within monthly ranges 

d i f f &red  sfgnifican"'sy from those  ava i l ab le  i n  the  study area. Zlanges 

conbined a g r ea t e r  percen-kage of pineland and hardwood and l e s s  mangrove 

arid bu-l"knwood t k n  would be expected on the bsis of random &striknzt-,ion, 

Both haxmock and spen-developed areas Here used i n  the  same proportion ar; 

that ava i lab le  in the  study area. 

Radio-tagged deer  were loca ted  s i gn i f i c an t l y  l e s s  i n  open-developed 

arms during daylight  haurs than during dark hours, and more o f t en  than 

expected f n  httor,wood, hard-dood, n'angrove and bamock a r ea s ,  Deer avoided 

open-developed a rezs  and were found i n  ha~cdwood a r ea s  m s e  when mlnfa, l i  

was over 3.25 Inches per day. Deer were found more ir, open-devdoped a r ea s  

and l e s s  i n  pineland and Suttonwood xhen minimm tempe~dh.res were e i t h e r  

b0, 70 o r  80 dcgrees. Xind d i r ec t i on  d i d  not  e f f e c t  :habitat use except 

,t, when wind speed. exceeded 15 inph, deer  were f o w d  nore o f t e n  than 



On Big Pine Key, an svemge of 115 acres of Izlic! was b=ing cleared 

annually,  decreasing available deer habi+at .  This conf l i c t  with t h e  human 

population and the reduction i n  i-ab5f;i-L will yrokibly result in a sxaller 

deer population, 

Quarterly est imates of deer dens i t i e s  b s e d  on a 10-mile mad census 

showed an increase i n  %he Big Pine Key popd1ati.cn f m m  sp r i ng  1969 (70 deer) 

to spring 19Z (101. dee r ) ,  A drought from Qctohsr 1970 -Lhmugh Nay 1971 

appwred to have c~usnd an abnormally large popufa,tion es t%nate  f o r  fa11 

i 95% (127 deer),  winter 1 (1.55 deer)  and spr ing f 971 (11 7 deer).  A 

p s i k i v e  corref.alion (r = 0.7%) existed b e h e e n  the Schumeher-Esclmeyer 

es"cmte of popirlation size and the amber of d e w  seen per a l e  of census 

m-ate. Deer were more o f ten  seen during December-Nay than during June- 

Novelxiber, Because of t h i s  differential p r o b % i l l . b j  oof seeing deer along 

ffie census route ,  only data fir the sane norrf;hs of the year  should he used 

when cornparing the mnber  of Ceer seen per  n i l e  during d i f f e r e n t  yea r s ,  

Sunrise and sunset censuses suggest a population o f  approximately 200 

deer on Big Pine Key, Populations of deer  on L i t t l e  Pine,  Summerland, and 

,%FSO~ keys appear& stable in deer  increased i n  number on Big Pine 

and Xo Hame i(eysa Polj\~la-t;ions 011 Cudjoe, Sugarloaf,  Big Torch, L i t t l e  

Torch, Nlddle Tbreh,  Eoxe an& Big Johnson keys decreased. 

??ie reproductiva output  of Key deer  (1.21 farms per  doe) i.2~ similar 

to Sr:nr ~~;.*7-pLtion:;  c)n the Florida r&inland (I .I5 I"tzwnas pcr doe). Seventy- 

eight ,crccni; of $.ey deer mar-taliLy b r a s  cau3sCI. 'cy a u t o n c b ~ l a n .  
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P i e  p p : l a t i o n  &c;nsi.ty, i n o v e ~ i r t , ~  and habllat utilfza-tictn of %he 

Fl:jri&, Key dee r  (ociocoileus v i rg ln ianus  $.rtviurn) were investigated fran 

9 e w ~ b s r  1368 through December 1.971, and during six periods or" 2 weeks 

sa - h  in 2 972 and 1971. I k s t  oi' the 231 cir.p-&.ired and subsequently P l y  

Y&~J f c . - h ~ g e c i  deer provided k s i c  inf o m - t i o n  , 

Movexent by a d u l t  mles ~m.s significantly I.arger Lksn ttkt f o r  t h e  

other  sex ard age cl.a.sses, 3ost deer made l ong  t r i p s  fmn their nomdl  

nuige. S m v  extreme ir,oXremen-.,s srem thought ca..lsed by a drought. Most. 

gxnX-kg males dispersed fxum * h e i r  areas of tirth. EL3h-L deer tram- 

;~ lan"c  so cr!hr islamis, suggested that  son^ deer relocated new rxrese 

P: ui cl rt3turn t.3 o r i g i m l  larges. There ms limited dispersal from Bie 

F5-23 ?QF* 

The a + : r r z ~ c  rr.onttz1;; -r211gc! f g r  a Key I-c-er ;n.s :gj aacrps u i t h  a&l t 

;;,a 1 (."i sim'vri~~j ixcgzr  mligil,.s than other SEX ; r d  age classes. Elslngzs were 

- "  
41 SJ' -?~;i*: 3.2 i n  %i.i cases rndio-i,a,gged adult ralr- arid female ranges d u r i L ~ z  

; cj'7ij D k ~ ( / i ~ 6  add5 ti3fl:s lo 2969 rnp+~es. 

i k . l ?  s - ~ e ~ g c !  ~rontk ly  mrg,s _Car 2-11 eorn23int-cl. sex and age classes w a s  

v , , - : i a  ~7 c f  n>pmx-ima.Lely li percent  bamr?ock, 48 percent pineland, 18 30r- 

c:. I! , . pen -?e-loped a-rea:s, ?. 0 p ~ r c e n  t hai:il:mud, 5 percent mngrove and 26 

- 1 6 , : ~ c .  -8nA, T.J. 1- t.nr:tnod, I'iacrc was a, s&,nifj.can-?, ct; YCerenee 'befxidreen 'mSita+. 



1 , y p s  sound ; , i t k i n  .-.or.$!-L : 1-3,1~2 .S ir 1 1 -i,>rallabj li+,i ?:' i , , l t i  czt l,:;;ias 

in iht-, stildkr 'Area. Sqasopai 1 i L f P e ~  !c';, li: h a k j  t;k1 1:se 1#"7r4: [ I O ~ C ~  FPT 

a:?- scx and aqe c1a;aes. 

Tim i.f y w x ,  t i m  of day, ~-alr,l"sli, wind s ~ c e d ,  ii!oor;lii;ht and 

tesnperatcrres s f f eezed  dee r  use  of hab i ta t .  No er"fects of wind d i r e c t i o n  

and c;l>ud cover were de tec t ed .  

, > o p ~ ~ l s t i o r ,  e a t h a t e s  of  deer t e n s i t y  based on r ~ a d  censuses i n d i c a t e d  

a3p rox ina t e ly  290 dee r  on i3ig X n e  Key, h drought appeared Lo Ihave 

affected the  number and the sex  snd  age mLios  of  deer seen  a i o ~ g  Lhe 

census rou tes .  The raproduct ive  ou+Ypt of  Key dee r  =as  sinzilzr do Jeer 

on the Blorida m i ~ l a n d .  Yigh r o a d k i l l  m o r t a l l t y ,  appeared t o  have 

stabilized the Key dee r  p o p l a t i o r ,  on  B i g  Pine Key, 

I n  t h e  F lor ida  Keys, %he b i b i t a t  is  endangered; as the h a b i t a t  

chmges, so tiill the deer, Protection of preferred Key d e e r  habi&% k. 

I ' r t3m con t i r~ued  davelopment is  esseni ial  to save the deer fron extPnc*,ion, 
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