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a8 tdh e l e  alowly advanced toward o r  around the 
b t m d e r .  Note the ears-back and pilo-erection o . r r r o o e g e s  



31. Two y e a r l i n g  males f i g h t i n g  during t h e  'breeding 
season. Combat between equal-sized males 
e w i o m l l y  r e s u l t e d  i n  i n j u r y  t o  one o r  both 
- Y ~ B % ~ P  D * . @ B D D . @ B D * ~ B * * B 8 8 * * B @ B B D D O O i B O ( I B B B e i * D B S ~ * B * ~ ~  

33pica l  nose-trai l fng posture of: an a d u l t  wale d u r l w  
%tie breeding season. The neck was outs t re tched  ~ 8 t h  
the m s e  near  t h e  ground o r  a t  t h e  l e v e l  of a f e r m l e s s  
hocks vagina, when she w a s  j u s t  En f r o n t  of  him, 
me e r e c t  tail ind ica ted  a high l e v e l  o f  excitement; 
me g&t WM most o f t e n  a t r o t  o r  fast walk l c . B O B O I Q B B e e B I  

3 Adult male and a d u l t  female d i s tu rbed  during a 
z a m u c t i v e  chase. That males follow a d u l t  does 
80 c l o s e l y  at t h i s  time made monitoring these  
m W s  d i f f i c u l t .  Note t h e  mosquito d i t c h  i n  f r o n t  
of t h e s e  deer  . e ~ B ~ . ~ B O B B o ~ ~ ~ Q B . . 0 ~ 8 ~ e B ~ 8 8 ( i e B B ~ B e ~ e ~ s I . . e e  

9 lin a d u l t  male s n i f f s  t h e  hocks of  an a d u l t  female 
dwiw t h e  breeding season. Mhile t h i s  behavior was 
m u e n t l y  obsewed during t h e  breeding season, d e e r  

w e r e  o f t e n  seen  Lo s n i f f  hocks of o ther  deer  when they  
encountered one another ,  joined a group of  deer ,  o r  

35. " L i p c u r l "  o r  "flehmen response" performed by an a d u l t  
mPe a f t e r  s n i f f i n g  t h e  u r i n e  of  ano ther  deer .  Such 
b h a v i o r  has been i n t e r p r e t e d  as a means of 
*m83y~iw~~ m i n e  e e e e r e s e s e s r r o * s . e e a e e e e o o ~ e ~ a s e ~ a g , c ° s e e e e  

m i c a 1  h e e d i n g  posture of  a d u l t  male and f e m l e  
Key deer  . B . . e e . . B B . . e e ~ s O Q . e B B B e ~ . e ~ e B e ~ e B e B . ~ ~ e e e ~ ~ ~ ~ s e ~  

n. Observations o f  breeding a c t i v i t i e s .  ]Each column 
&presents  t h e  number of  breeding observat ions recorded 
@ring that time period.  Shaded a r e a  represen ts  1970- 
71 breeding season, during which observat ions were made 
throughout t h e  reproduct ive season. Data f o r  1969-70 
and 1971-72 were not  f o r  t h e  e n t i r e  period .,....,,.,,..,, 

aP), OBsewations of  a d u l t  male breedimg a c t i v i t i e s  during 
S3eptember 1969 through 26 F e b m y  1971 . B * 8 

39. Observations o f '  y e a r l i n g  male breeding a c t i v i t i e s  
d w i w  September 1969 through 26 February 1971 . . .. . . . 

. Obsematlons of a d u l t  female breeding a c t i v i t i e s  
d ~ n g  September 1969 through 26 February 6971 r s a e o s e e r *  



m e m a t i o ~ r s  of yeaallrig female h e r P i w  ac t iv i t i e s  
Septetsker 1969 throw 26 ?6e 191 O Q B ~ e ~ O e O B e  149 

&em&ions of fawn f e d e  breeding ac t iv i t i e s  dw%ryb 
Sgieembr 1569 t h p o ~ h  2% b3e 191 . B e e B * e * a . @ 8 * 0 0 0 * e  151 

f o r  t h e  Key deer population, based 
m k e d  deer in each age' class that  

ed to the next age c7as terminations were 
on deer na~ked  d w h g  J 1968 through June 

29-73 B I I ~ ~ ~ B ~ C ) B 8 ~ ~ ~ ~ B O ~ ~ ~ S ~ ~ O ~ ~ ~ O ~ B O O ~ B ~ B O O ~ ~ ~ ~ ~ * ~ S ~ ~ ~  1% 

k n t m y  dBstrLbtion of 238 Key deer mcoadkills during 
J 1958 through June iwi * . * 8 1 8 8 . * @ . . . @ . . . . * 0 e 0 * ~ * * a  193 

TIH(Ps when 202 Key deer %rere roadkill&. Mortality 
& 34 other deer occurred s?C o m  hours B O . . e B ~ ~ . ~ ~ . . ~ ~  195 

Young fawn which had &own& 1Sn a mosquito ditch. 
Fa- l e s s  than f week of age often drowned a f t e r  
faXLiimag Into these ditches. Carcasses e i ther  were 

channels with outgoing t ides ,  or  re- 
-t side ditches t o  quickly deteriorate 

be eaten by f i sh ,  crabs, and probably a l l igators  . . a . e  1 9  



The imd 

&3.&n, Ls the -lest of the eastern a c e s  of N o r t h  A m d m  w M L e -  

and occurs only on the lower Florida ICep, which are 

Ledi t o  the southwest off the southern t i p  of PI l0 r l .b  

ard U l a n  1922). Althorn the orfgin of these deer is 

based on i n f o m t i o n  from early v b  

enLs and hunters, it appears t h a t  the deex population 

uf th  very low numbers occurring In some 

and ALPen 1922, U. S. Fish and Wildlife Sewice 

information on the Florida Key deer has been 

on reports by local  residents and on chance sightirigs of 

deer Pn -%be ear ly  199% when the population was lox. Dfckson (1955), 

lng aspects of the l i f e  history, noted tha t  males p l b h e d  t h e i r  

m8;lex-s 3.n Sptemlper and she& them i n  W c h  and April, Wers c i t ed  

t'ions of deer In velvet every month of the year (u. S. Fish and 

Service Marrative Reports 1939-1967). Barbur and Allen 

(I=), eftFng hunters, noted no special  breeding season f o r  Key deer. 

M c k s n  (1955) honever, reported that  rut t ing occurred in Fe 

with spatted fawns being observed during August through June. Ne also 

m t e d  that. does were most often seen with single fawns9 a l t h o d  t w i n s  

ionally observed. There have been no previous organized 

studies conducted on the Key deer. 

In 1958 a 5-year study was i n l t h t e d  t o  investigate those factors  

W l u e n c m  the Key deer population size,  r a t e  of Increment, and 
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and: l i f e  histosrgr* whit& 9-epesenW s 

-ion of the coapheas ive  5 y e a r  Imrestigation, w a s  condluctd &Q 

-the& e f fec t s  on the po~~ula t ion  i c s  of the he&, and t o  

m-hute t o  develop- a laore feasible 

IgGy deer. 

Area - 
"Plhe Florida Keys a re  composed of two types of Pleistocene-aged 

b s t o n e t  Wle elevated coral  reef rock known a s  Key k g o  Limestone, 

a& the upper keys, underlies the oo l i t i c  facies of the Hhmd.  

-stone t h a t  fo rm the lower Keys (~offmeis ter  and Hulter fs8:1489). 

That the two meet off the  southeast point of Big Pine Key may explain 

-%he divers i ty  of plant l i f e  i n  t h i s  region. The native f l o r a  of the 

b ~ e r  Keys is b r g e l y  Vest Indian i n  origin and much of the fauna, 

a l l  of the s, is North American ( d e ~ o e a l e s  187'7) 

Sfx basic types of habitat  described fo r  Big Pine Key include 

p b n d s ,  harnmock, opn-mixed hardwoods, buttonwood park, open scrub, 

ove thicket (yaw f966:8). Pinelands, which make up a b u t  

9 percent of the island (~ ickson  1955127)~ occur i n  elevated axeas 

f r e e  f ron salt water intrusion. Red mangrwes form a natural  fringe 

the island and a lso  occur in  depressions containing brackish 

water. Black and white mangroves a lso  occur i n  these fringe areas 

where the elevation increases from sea level. kttonwood-semb ove 

m r f e s  ex i s t  as open savannahs where scattered, often dense clumps of 

bul~nwood and hardwood intermingle on high ground and where red 

e grows i n  lower areas having s a l t  water, Wardwood and h m o c k  
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e from dense of 

s that have an o p n  U e r s t o q *  heavy emow, an3 a th ick  h y e r  

& b v e s  and other debris. These oeeur on higher areas  of the  b-s 

mpk-  phelands If they are  undls twbd  by f k e  w e r  10% periodis 

e r  Didson 1973* S t e m  and &bzicky 899). 

W W I c l a l  open areas r e p r e s e n t m  another habitat  type have been 

by ~ ~ a a  t o  provide maas, housing developnents, and loatPona 

f ( ? ~  b h e s s e s .  Such clearings a re  characterist ic of those 3s 

ad, the overseas highway and connecting roads provide easy access. 

3% e30ae cases ove areas have 'been f i l l e d  with marl Lo pmvide 

e lmated "new land: and other natural  habitat  types have been replaced 

IQF residential developments. I n  these housing subclivisfom &edged 

uaterways have been developed t o  f a c i l i t a t e  access t o  the c 

b L  ( p i a r e  I). These serve as Barriers t o  normal deer movements on 

mw Keys, and allow for ln tmsion of salt water in to  cer ta in  aseras of 

%he Key. 

Mai t ional  s t r i p s  of vegetation were cleared through dl habi ta t  

* m s  d o n g  the mosquito ditches, which were dug by the Monroe County 

140squits Control Dis t r ic t  in 1964-1965. The ditches, which drain 4.,976 

8 of Big Pine Key (about 6,000 acres i n  size), serve t o  drain o r  

flush p t e n t i a l  mosquito breeding s i t e s  i ~ 6  the t ides  fluctuate ( ~ i g u r e  

%)(~lexander and Dickson 1973r92) . Big Pine, NO Name, Big Torch, and 

h d j o e  Keys have numerous a r t i f i c i a l  clearings, as well as the s i x  

kaBlLaL types described by Yaw (1966); other i s b d s  Rave vayin(5 

w u n L 8  of some o r  a l l  of these habitats with only high islands RavLng 

pines, and most outer Keys lacking the extensive a r t i f i c i a l  opn ings  

weat& an& m a l n b i n e d  'by m. 



F 1, AsrM pholomph of a m i o n  of B Q  Plns Key e h o w 1 ~  

b e e 8  canals Pn a new h a -  davsfopanL ( b P t  of center) 

aykdl r network of mwujlCo Bitehala in a31 adjiacent r~csction 

of hardwoods (Wksn I h e ,  umm zWL nasL of pilclm). 





m o m t i o n  cfur- t h i s  s t u Q  was gathered: na9isd.y %"ma deer on Big 

Kay, as technb+ues were not ava ihb le  for apt an& mormitorlnZ: 

deer en d j a c e n t  isPan&, Big Pine Key, the Pdergest of the lower 

nmlib Keys# has  an a p p m x h t e  area of 6,000 acres is 8.3 a i l e s  

lorig and 2.0 miles wide a t  the widest p i n t  (13fcksoa 1955rS). Durring 

the s l u e  the mpxlktiorm was estimated a t  ,a,u& 200-250 deer on Big 

H n e  Key (Klimstra 1974). The itisLance between B i g  Pine Key and 

m a c e n t  l s b n d s  ranges from 0.06 miles I n  the case of Humon Island, 

to 0,81 miles in the case of Porpoise and Hayo Keys  figure 2). 

The $-year ecological study of the Key deer was begun i n  Yanuaw 

1s8 and ended In September 1973 (Klimstra 1974). a c e *  f o r  periods 

dm- January 1 9 2  t o  15 March 1972, and 16 June 1972 t o  15 March 1973, 

e,Wf of the Cooperative Wildlife Research Laboratory a t  Southern 

I%limie; University ( ~ R L )  were i n  residenee on the  i s b d s  collect in^: 

field data. In addition employees of e&IRL collected census data and 

roadkill Information during 15 January 1972 through 15 W c h  1972. 

Brief periods were a lso  spent i n  the f i e l d  during September and December 

of 19-72. 

Flefd work by t h i s  author included periods from September 1959 

-ugh August 1971, April 1972 through 15 June 1972, 2 weeks i n  

December 1 9 2 ,  and 10 April 193  through 8 Ray 1g3. During January 

3968 through September 1963 along with the i r  own studies, other CWRL 

staff recorded incidental information on l l f e  history and behavior 

*ich contributed t o  t h i s  paper. 







%i%% &La on capLured and nark& deer, so=@ of whi& were reco@erP 

laezf- L M t i a t e d  the f i e l d  work, c o n t r i b t e d  t o  the present studJrs 

of %he 

ions. 'I"echniques f o r  captur- Key deer pr ior  t o  and d 

-&b rsLw lacluded use of trail traps,  &obi l iz iw drugs, poPable 

and capture by hand. Host of the 233 deer (32 adult  males, 61 

f e d e s ,  19 yearling males, 22 yearling f e d e s ,  70 fawn males, 

bwm f d e s )  which were captured and w k e d  throughout the 5-yeax 

ed during 1969-1973 t o  provide behavioral and l i f e  history 

-king techniques which were used included experimental 

bel ls ,  radio-transmitters, numbered ear tags, streamers, slnd 

t a t t o ~ s  ( ~ i g u r e  9). %scriHions eva lu t ions  of a l l  capture 

ing techniques, which were used thxou&out the 5-year study, 

w e r e  presented by Klimstra (1974). The following discussion is limited 

o d y  those methods which direct ly  contributed t o  collecting data on 

o-behavior and l i f e  history of Key deer. 

mUec t ing  data on socia l  organization and behavior necessitated 

%be ab%li ty  Lo recognize individual free-ranging deer whenever they 

w e r e  seen. Collars made from 3x16-inch s t r i p s  of 0.125-inch euage 

np a thermal plas t ic  premolded t o  conform t o  the shape of the 

deer's neck, served t o  f a c i l i t a t e  recognition of individuals at c% 

Yearling and adul t  does received permanent collars,which 



B" 3, TearUng Key deer f e d e  narkad with a ~~~ 
-tie e a r  tag an& streamer, bell, and 

t;der mounted on a col lar  baring a s p b P  

lrade Drsm ref lect ive  tape. 

FlguPe 4. A sodel 23 Hy-gain, three-element, &foot 

ct2onal. hand-held ya& a n t e m  used when 

ing-inw on deer. 





m e r e  dve-tted a. closed. psibtlon a~olamnd thelac necks. For y - 1 1 ~  

d &rlft males, whose necks hcpeased fn size dmng:  the wrt, and f o r  

Camss r n l k a  were held in place by strips of e l a s t i c  tha t  allowed for  

mxked using 

m b m .  I e t h r s ,  and s~rrabls cut from four Wferent  colors of scotch- 

k%b ~refhzctive tape, which was vis ible  an& d i s t h t i v e  at a distance 

Ps W M t  and under a r t i f i c i a l  light a t  night. 

Lhree fawns, aged up t o  4 months, were f i t t e d  with c o l h  

froa 1x2-inch squares of boltason, covered with ref lect ive  Lap; 

%bey were attached snuggly around the neck by a of a ' l-hch wide 

@las t fc  s t r a p  held i n  place by a r ivet .  The e l a s t i c  stretched as the 

gmw,andsome collars were worn f o r  2 vlthout adverse 

s f f e c b  before they were l o s t  o r  removed. 

TO f a c i l i t a t e  detailed studies, radio-t t t e r s ,  rnade by W e  Ha 

(A.V 24, Electronics C o q . ,  Ghamwlm, 1 n ~ i s )  and Sfm BuLLt, 

zleseasch ass is tant  a t  QIRL, were mounted on col lars  f o r  deer of all 

sex-age classes. During the study, 187 radios were placed on 119 deer 

(20 aitult d e s ,  38 adult  females, 7 yearling Blales, 6 yearling females 

31 fawn m l e s  and 17 fawn females). For adults, rzdios were two-stage 

OP three-sfage, long-range 148 KHz pulsing t r a s n i t t e r s ,  powered by 

Im OE s!Lx Pbllory 1.4-volt batteries.  The w e w t  was around 450 g, 

raPlB Ule transmitters had an expected l i f e  of 9 to 24 months. Each 

0 fa newborn fawns was a one-stage 1443 PBfz transmitter 

p e &  by one 1.4-volt hearing aid battery.. These haal an expected 

fife of avound 30 days and weighed about 17 g. Older fawns were 

able Lc two 1.4-volt batteries that  powered the radios f o r  about 

6% m* 
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&%Qm@s were maa9e t o  recibflure fa= m d  other deer 

~ i t t e m  t o  replace the  b t t e r i e s  Just  before the  t h e m t i &  life 

~f the  radio was reachedr Using radio signals, f a m s  up Lo 1 =nth of 

we with Eunctional Pacfios could often b located and eaNured at night 

&er they had bedded. Fawns which had peviously  been ea@ure& by t h i s  

mLP1& and those which were older than I nonth l e f t  t h e i r  bed s i t e s  t o  

run &on t he  l i g h t s  'before they were located a d  captured. Beer with 

aon-%unc t io~ l  radios were recaptured as opportunity ~ m i t b d .  

'Po 10&@ radio-marked deer an A.V .Ma Hodel 12 receiver w i t h  12 

BPS and f i n e  tuning allowed several  deer t o  be radioed simul- 

Caneously In the same area. A mimum of 43 deer carried functional  

padlo t ransmitters during May 191. Directions of individual signals 

warn determined using two Model 23 Hy-Gain, three-element, &foot 

dfreeLiona1 yagi an tems ,  one of which was mounted on a vehicle 

( ~ i l v y  1974); the  other was hand-carried while "walking-in" on deer 

( ~ l l y r e  49, 

M i o  signals were i n i t i a l l y  detected by using the vehicle- 

tnounted antenna. By driving roads and f i r e t r a i l s  i n  areas occupied by 

s p c i f i c  radioed deer, It was generally possible t o  detect  the  hadio 

signal and determine the  direction of the deer by noting the  direction 

from which the  strongest  signal  was received, By taking two ol: three 

"fixesn on the  s ignal  from various points along the road, it was 

p s s l b l e  t o  accurately determine the  location of the  deer, The vehicle 

then driven t o  a p i n t  downwind of and a s  close as possible t o  the 
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&- w i t b u t  distupblplg it. V i d  o h m a t i o m  were p o s i b l e  by u&ng 

+&a a t e m  t o  ""walk-PnD" on the deer, @w* f n  the d h e t f o n  of 

contact pras paade. 

w a s  M e n  while IDwaU:fw-bm on deer t o  obseme but not 

&stptf:b -&ene In  6ome eases deer were v b i b l e  fmra the mad and they 

w a r e  kept under obsemation as lorig as p s l b l e .  OeeasiomPly up t o  

s o r  more w a s  r q u f r e d  t o  Elake contact: Zn some lastances deer 

U- not seen due t o  thick vegetation and/or t h e k  behavior. 

&sr were approached from domfitCP SO tha t  they could not detect 

abserver through olfactory cues. Appoach from upwlnd generally 

m w f b d  Ira Wle deer's l eavhg  the area before being sighted* Days of 

wind (5-15 aph) were best f o r  ww"waUc~-in"fisftce the  rus t l ing  

@vegetation helped cover most noises. The leas t  desirable conditions 

Pslp * u a U r ~ - l n ' *  Were on clays with no wind o r  with variable winds. On 

WB with very strong winds (30 wph o r  mre) deer were cautious and 

a%ay(?B brs heavy cover, Days; of 1B&k rain a s  heavy dew were goor% for 

fng-inn on deer since l i t t l e  noise w a s  made by stepping on damp 

wegelation; however, very wet weather interfered with operation of the 

A.V.H. receivers and thus made following; radio sfgnals more d i f f i cu l t .  

'PAB best habitat  type f o r  gDwalklfng-inn on and observing deer was 

-eRe open pinewoods, which p v i d e d  enou& cover (generally palms) t o  

conceal. the observer, yet was open enough t o  allow f o r  observance o f ,  

an=& Baovenent with e deer a t  a distance. &east desirable were young 

Mwood-hammock areas i n  which dense growth wade noiseless movement 

~12th antenna and other equipment neaxly impassible, and resulted i n  few 

oBEJemations of undisturbed radioed deer. 
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fe$ ipossible t o  -ewer quietly i n  old mature 

open aandemtoq ;snd some areas of open frLilge es. Areas of 

cdsr;Tr l a d  l i t t e r  and debris and extensive pmts a?n ap 

Rowever hampered s i l en t  movement. 

&%a Collection - 
Te ' omMibte  obsewiw adult radio-marked deer, fxii%.inch colored 

v-l ear streamers were attached t o  i+inch a1 e m  tags. 

Stmaare= fac i l i t a t ed  locating deer i n  thick cover. Bells were placed 

on five deer t o  make locating and following them easier ;  however, the 

&ivi t iea  of some of the instrumented animals h o u s i q  suMivisions 

at, Pllj&t resulted i n  complaints from residentst a lso  some dogs l e m e d  

b follow the sound of the bells.  Use of be l l s  w a s  thus discontinued 

and bells which were previously attached were removed. Specific deer 

wro followed aa long as possible by sight,  radio stgnal,  and In some 

b t m c e e  by listenin@; f o r  the b l L s .  

An effor t  was made t o  radio-mark a number of deer from each sex- 

age class  t o  f a c i l i t a t e  detailed studies of t h e i r  behavior without 

causiw disturbance t o  them. A t  various times observations on deer of 

specific sex-age classes were emphasized t o  c la r i fy  specific aspects of 

thekc l i f e  history. Shrine; the 1969-70 and 1970-71 breeding seasons an 

attempt was made t o  m k  m d  observe ac t iv i t i e s  of adult  males. During 

* a  f i r s t  season, few animals were available t o  be marked, and bucks 

e i the r  l o s t  or  damaged the i r  radios while fighting, Host observations 

of r e p d u c l i v e  behavior resulted f r o m  chance encounters of free-ranging 

deer and obsemations of Cane penned deer. Frior t o  a& during the 
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.seeom3 season adult  d e s  were 

ee; at all, t i m a .  

and k c h  each year, emphzsis was on capL 

& W o i n g  &ult  f e d e s  that occupied more open phewood% areas, 

w a s  t o  note behavior pr ior  to ,  during, and a f t e r  #urition, t o  

&meme aspects of l i f e  h h t o q  m d  ~ u e t 1 . s i t y s  cznd Lo capture, @.ark 

gather information on newborn fawns. Does were observed two t o  

LhPee Lfrnes s day as they approached term. %eke new fawns were mxked 

at. as ear ly  an age as possible and monitored t o  note behavior and 

Ivorship. year line;^ were monitored t o  note a s p e r s a l  tendencies 

M w  the breeding and f seasons. 

To oberve Bebvlor dwlng p d u r i t i o n ,  one semi-tame, free- 

Zng adult  female w a s  observed more closely, since she could be 

a m a c h e d  by the observer without causing her  t o  noticeably change 

her Bekvior. During 1970-1972, the observer began monfLtorln@: her  

&%but 3 weeks before m w i t i o n s  ~pendi~1& several mdmrates t o  several 

hours each day moving i n  the open and upwind of her. After such 

conditioniine; she was re la t ively  undisturbed by the observer's presence 

o- 20 yards away during aLnd a f t e r  b i r th  of the fawn. 

W e  history data were gathered on captured dleer, roadkilled 

aPlirplaL8, p m e d  deer and a l l  deer seen i n  the f i e l d ,  Attempts were 

W e  t o  observe deer a t  dl hours of the day and night; however, the 

p b l e m  of &sturbln& deer at night, the sporadic use of open areas a t  

a w e  where obsemations were nrirde, and the necessity t o  spend extended 

gerlods of time with se lect  deer i n  specific k b i t a t s ,  greclucled using 

om schedules of observation o r  of l imiting observations t o  st 

$ b e  in temals  , 
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ng .&I &ylQht  R o w  $ worked in. the  f i e l d  o b e w w  =ked 

amd ked deer md M i o - t ~ ~ g c k i ~ ~ 6 :  s p e 9 f i c  a n M s .  A t  -kts 

@bm6bL%ons 011 h b v i o r  uere recorded two o r  three t i n e s  a week 

cut  the  s t u u  at v q I ~ ( 3  hours in a ~ s o c i a t i o n  with caplure 

a%bm@s. During 1969-70 a sbul taneous  study on movements, e s  B 

a& k b l t a t  u t ih iza t icn  w a s  conducted on the Key deer, d u r h g  which 

% b e 8  data Qa socia l  behavior of the  deer were collected while locatfng 

bllw at mndoa hours of the  day and night ( ~ i l v y  294 ) .  1 ass i s t ed  i n  

Eljiet k c k i n g  fir order t o  t r a p  deer and colfect  behavior data  a t  the  

%%me. Bbsematiow of marked deer were a l so  noted by other staff 

the t%RL t h a t  waked i n  the Keys during the %year period. 

%)-mations uere waBe whenever possible and f o r  maximurn lengths of 

L3.m Without dis'curbing the  deer i n  order t o  get  the  amount 

&% some days deer which moved in to  thick vegetation were never 

rrctw%ly seen,c%espikhours spent movlng with then. Repduc"eve 

&fv i t i e s  were d i f f i c u l t  t o  monitor a s  they often occurred i n  thick 

vegetation t h a t  obscured visual  contact. During pre-copulatory 

rc t%vi t less l  which involved chases over several acres,  mch of the  

bkszvior was observed during brief  in tervals  a s  these deer passed close 

by t he  o b e m e r  o r  when the observer made visual  contact a f t e r  radio- 

lwatiw then a s  they paused between chases, Does were wary when 

ing with the males and close observation was more d l f f i c u l t .  Also 

misales often followed f e m l e s  a t  a distance m d  kept them i n  s igh t ,  'This 

hsccasiortcally resulted Ira disturbance t o  one of the breeding pair while 

("wezlki~lg-Inm on the  other (see Figure 33).  
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when &eer eouM not be suhteB,&elbk 

wrt-8 when deer b b v i o r  was i&luen@ by the  

@kmerrr ,  they were gecoleded as being disturbed. me mbr of =cordled 

atfons vxrled between difP'rent h o w  of the day ad n+t, s h c e  

a% sere deer were more? eas i ly  i?rsturbed and e r  Lo obsewe than 

a% ot&r I p ~ ~ ,  %us C O B I ~ C ~ S O ~  between data coLhected the 

v d a  %b periods should be handled with cautfon. 

Um oP 7x35 b h o c u h s  fac i l i t a t ed  identification of deer and 

z z L h  of bhavfor.  0bf;ervations were W e  In open areas at we= 

ty. Right observations were limited t o  roadsides o r  other 

@pea areas, s h e  all night obsemations necessitated use of sptlmts 

veMeles and use of li&ts away from open areas or away from areas 

a% wmld be driven was Impossible. I n  some l n s h c e s  deer did not 

% e l r  behavior when li&ted; however, often mtch observations 

the no- Behavior and deer fled,  especially In areas %here 

3.m 1 ~ m e t i o s  wfbth checking on or  capturing very young radioed fawns. 

For al l  s captured, any dis t inct ive  physical features,  an t l e r  

d w e l o p n t  and reproductive s ta tus  were recorded, and they uere then 

= w e d ,  sexed, zlnd aged using tooth replacement and irear c r i t e r i a  

1949). A p r i l  I. was asbi t ras i ly  designated as the b i d h  

date of Key deer since t h i s  date w a s  near t o  the peak faming tfme. 

all deer uere considered t o  become one year older on 1 April. 

d dear observed i n  the f i e ld  were identlfled as f a m s ,  

~ ~ I I i ~ ,  ~ 1 :  adul ts  based on physical features. It w a s  especially 

dffPicutL at cer ta in  t ines  of the year t o  determine the sex of yewlimgs, 
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sh 6-12-=nth fa- fma y e a l w s ,  and yearlings f r o m  &dt 

f 4 e . s .  k t  a e c m t e  was the ihdentUieaQ2on of adult. d e s  &urbg  

W-JuBgr t o  k e h  when 'they full-develowd ant lers .  F e r n  sex 

m%fw ?.+rere deteminedt fro8 -8killed pregnant does when pssfble. 

A.33 @bematioras of m k e d  and. ked deer, t h e i r  b b v i o r ,  %be 

&-tee L h ,  Pomtions weather cona t ions  and ass~ciietLons w i t h  oL~Z&P 

were recorded during Lhis study. Most observations were aade 

on Lhe n o d h  XOOOacres of B i g  Plne Key on lands owned andlor 

by the m e m e n t  o r  on privately-owned o r  developed areas  where 

&er were more concentrated. Observations of a l l  deer seen in other  

area@ sf Big Pine Key as well as on other islands were a l s o  recorded. 

W e  o h e m a t i o n  towers cornstsucted ear ly  fn t he  study were 

daaIgned f o r  observing deer i n  adjacent open areas. Due t o  only 

e u t i l i m t i o n  of these open areas and the  regrowth of a thick 

of bracken ferns  In the  v i c h i t y  of one of the  towers, such 

o b w a " e ~ s n ' f r o m  a fixed p i n t .  was l e s s  pxoductlve than follow* 

W e d  deer o r  moving through areas  u n t i l  deer were sighted. ExcenfG 

for a mriod. of l imited use during.the breeding season, towers were 

mMom u t i l i zed  f o r  observing behavior. 

T w  pennedt deem: were observed t o  note basic behavior patterns. 

The sequence of a n t l e r  development and behavioral characteristics 

ng various times of the  yeax were observed i n  the  adul t  inale. 

Basic gostuxes during s o l i t a r y  and mutual grooming, nose-trailing, 4 

&her repoduct ive  behavior, including copulation, were obsemed !m 

W s e  penned animals. An adult  female which was apparently unable Lo 

conceive, w a s  periodically "tested" by allowing her and a xtature kme 
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&@mae w e  the pen, From these e 

es t rus  cycles w a s  detemined an3 & - f e d e  p - e o w h t s w ,  

glLd psL-colp~latory & h a v i m  were obsem&. 

b 1 e  gatterns of aggression were obsmee9 in penned deer since 

-ah% d e V s  responses t o  the oltrsemers were s M h  Lo the responses 

ing d e s  toward other adult  d e s  WLng the breed.3.t-g 

a. Postures and sequences of behavim were noted. 

DleLeomlogical factors  were recorded to dete 

%or patterns. Wind speed (categorized as none, 0-5 mph, 

5-45 Eiph, o r  1930 mph) and wind direction were noted for each 

atlorn period. Cloud cover was also ca tes r2aed  as being absent, 

w t  (up .&o around 30 percent), moderate (3 -b around 75 percent), o r  

(aver about 75 percent), When the  moon  as visible,  its phase 

Iladicated; any precipitation w a s  noted. and minimum 

ures f o r  Big Pine Key were obLafned ffon Hr .  Ralph Higgs, who 

W m d  a weather s ta t ion on the noaPLh of 33% r>sne Key. 

ures a t  the times of deer observations were based on readings 

P4xIr, Wiggs and on notes recorded In the f i e ld .  

PacLars affecting survival of Key deer were examined, During 

rlmfl-June each yeas mosquito ditches were examined t o  f ind fawns which 

wt Rave fa l l en  i n  and drowned. Due Lo the extensive ditching on Big 

Ebe, only a small portion of the t o t a l  mber could be adequately 

&&ed, t hus  those areas i n  which large concentrations of marked deer 

m&+~hpped with areas of extensive ditching veze walked every 2 t o  3 

c.Sags: other were covered a s  t h e  permitted. In addition during 1971, t o  

ant  a n ~ r  carcasses from floating into the e l s  with the outgoing 
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feet =-inch pales w i t h  fibne-me& w k e  s tretch& htween tJs~ei, NO 

were FotKld SLPI traps ; however, one was la a B%t& near 

w e  of the  traps. niittered fawns which 

h t e d  i n  the rPitches u s i w  the* radio si&s. 

~oUWGP 0- by &wee. 

D a t a  Analysis - 
m m  da t a  based on f i e l d  observations of mrked and ed deer, 

tAa percent of t i n e  marked deer were seen alone and with other deer, the  

m~isoml changes In soc ia l  groupsp and seasonal p u p  s i m s  were 

&tern*&, To coapase the  Key deer t o  northern populations, frequen- 

cies of association were determined between re l a t ed  marked deer. Using 

(1) the  number of  times two deer, A and 8, were seen together; (2) the  

~ b e r  of t ines  deer A w a s  seen alone, and (3) the n m k r  of times deer 

Y@ Been abom* %he frquency of association wag detennkned as 

foUows r 

P. A. = 
(1) 

(Waukins and IClbs t ra  19709. 
(1) + (2) + (39 

Social  organization and behavior of individual deer were conpared 

m w h o u t  the  year t o  determine how, when, and why any changes 

Behavior w a s  noted t o  determine times of ac t iv i ty  and inact iv i ty ,  

anB use of open areas w a s  compared over dai ly  and yearly periods t o  

PaclliLate development of a census technique and other ement 

hch-ues. Sex-age c l a s s  differences were noted. ;Dur5.ng periods of 
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e % v i % y *  the p g o r t i o n  of t h e  deer @domed various types of 

l o r  was determined. 

B e ~ u c t i v e  behavior a d  p r f o  e wen a~lalyzed,Perased on f i e ld  

@bemat ions  of reproductive act ivi ty ,  modtor- pregnant does, 

smhing newbrn fa-, sand e m i n -  captive a n k l ~ m d  deer k i l l ed  

the highway. FPon these CechQues it wm possLb3-e Ca d e t e d n e  BLL 

&t age deer Began t o  breed, which deer garLicipated In breeding, the 

mbeF and sex-ratios of fawns produced and successfully reared, the  

&tea of breeding, and other aspects of l i f e  history and heeding 

blolog3r. Specibl emphasis w a s  made t o  determine the effects  of behavior 

on i p a m u c t i v e  pe 

SLa%hstical analyses were performed whenever any comparisons were 

W e  between groups of data. Frequency of association values were 

taeted using Student" t - tes t .  Other data which were cornpazed as 

r a t i o s  o r  percentages were analyzed using the chi-square contingency 

tarst urmless o'chemise indicated. W%P s l a t b t i c a l  t e s t s  a d  tables 

were from Sokal and Rohlf (1969) and Rohlf and Sokal (f969). The 

level  of significance selected and employed throug6out the analyses in  

a l l  Of the t e s t s  of slgnificarice was 0 -05. A l l  tests,  unless otherwise 

indicated were performed on an Olivettf Underwood programma 101- desk- 

top corepuler, proflammed by John Roseberry of the CNFiL, 



Wfisl O r g d ~ t i o n  of the white-tatlea deer ham k e n  c 

being: I b i t e d  t o  the family group comprised of an older doe wlth her  

and offs)lgeLI1(: from previous y e a s  ( ~ e v e r l ~ h a u s  and Cheatusit f956s 

ge*mw small, group s ize  was occasionally as l a rge as sLx (Chapman 

1939) or seven individuals (mea l  1962). IIawk- and Klimstrac (t~0ks 

wj cterized the "family group" as! 

group imolving does and fawns tha t  m e  s ~ t i a l l y  ;and 
m f a l l y  related (frequency of association between a l l  
sembers of 9 percent o r  more) over a, substantial  pert& 
sP t h e  (usually several months). '' 

Bw e m l i e s t  doe-fawn assoclttlions, temed "prl  

( % w ~ r f ~ n s  and Xlimstra fg0bt409) were generally maintained u n t i l  the 

follow- fawning season when groups broke up; these deer formed 

'wcondary associatfom" when new fawns were able t o  move with t h e l r  

does. This was also  found f o r  New York and Pennsylvania deer 

(~everlnghaus and Cheatum 1956, Tibbs 1967) 

Pn Hew York and Ohio, bucks often formed groups of two o r  t h e e  

&en feeding a f t e r  breeding season and i n  sumner, and they seldom 

wsociated with does  ownse send and Smfth 1933:30Sr Chapman 1939r268) ; 

rruch groups were not considered family groups (Hawkins and Klimstra. 

6saOba409). DeVos e t  21. (~967r392) suggested that  family un i t s  were 

e W a c t e r i s t i c  of a l l  deer I n  the genus Odocoileus but noted that of 

dl Odocoileus, white-tailed deer were the l eas t  gregarious (p, b13). 
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Skw and comsitBona of Texas white--Xed deer a o c W  

v&& &wl.ng "ee year ( ~ i c k e l  155%). They f m e d  k g e r  -up when 

than when bedded, a& gmmp s lee  Isa s m e r  d n t & ~ "  sfas 

e r  -than average due t o  m t t iq  activities m d  the ce of 

aa$ag1a aoes and does with fawm. m o m  (19%) recorded that p u p s  of 

t o  aid-Agb-il and decreased 

ng .?ate f iTnl l  and early Kay. En surnwer, gcoups were composed of 

arilrrl* zuld yearlink does, fawns, and yearP iq  males; but RO r i d e s  q e d  

OF older were represented u n t i l  mttlng season. Hales formed 

ieedlng groups durlng summer but i n  September rnale group s i z e  

daelPs&z -this w a s  also recor&8 by &a&ord (1962) i n  the sane herdl. 

PPmh trends were seen in Pennsylvania deer with more females 'being 

aaen alone i n  June than any other month ( ~ i b b s  1967). 

9"ha sccial organizaLlion of whlte-hiled deer was at t r ibuted to 

*%he presence of a def ini te  dominance hieraxchy based on frequent 

111 a penned enclosure adult  d e s  dormfnated a l l  other deer, 

whmeas does and yearlings with few exceptions dominated fawns. 

SawerZneus and Cheaturn (19%: f 18) noted that  "in ihe mgjorlty 04 cases 

an &aft  doe would drive an equally large o r  even larger  adult  buck 

a w q  fmn the feed racke'@ 

Roblmon (1962) observed that heavy animals were domitiant over 

l igh te r  ones, and T i b b  (1967) noted group dominance by the h g e r  deer. 

M a  (1W2) found that i n  white-LalPs, yeax-11% males rare ly  chaflenged 

huger deer and were subodiPlale t o  older males and aggressiie females. 

The exception w a s  a very 016 male that had similar s ta tus  as yearling 



& w m e d  m l e  deer  BPO am3 Hudson (199829X)) noted that 

%& order" was wiainbiiwed and three a.d~L3.t fet;a%es we= Bopaim% wer 

a21 &ar except adul t  i d e s  Ca &I& they gave wag. 

T b  s o c i a l  s t m c t m  of Key deer w a  b i c a l y  s i m i k  t o  t.hst 

mpfiad! f o r  the other w h i b - M l e d  deer8 however, t h e s o c h l  bonds; 

aIpBeaed more f lexible i n  the  Key deer. O f  f 3pjsk3 obersratiom of 

ked deer, 9? 853 okervat ions  (71.7 percent) were of 

sfnfSle animalss whereas 3,890 observations (28.3 percent) were of two 

~ l r  more deer i n ' a  group ('Skble 1). M y  of these observations were of 

dsm feeding together o r  associating d u r l x  the  breeding se,ason and did 

mt m p s e n t  stromg s o c b l  bomb. The m.xirnum number of deer i n  a 

p observed i n  August when nine animals ( three does, three fawns 

and W e e  adul t  males) a l l  fed iR an area while the  males harassed the 

fealafes, This group w a s  not pe n t ,  but r a the r  a feeding assemblage 

asld regresented a "random assoclaLionw of deer such a s  tha t  described 

and %&r (19% 814.9) . The same holds f o r  the s i g h t i x s  of 

81x and Seven deer i n  groups l able 1); most of these were temporary 

feedlw o r  reproductive groups formed when several  males harassed 

fewalas accompanied by yearlings and fawns. 

Deer were seen i n  groups most often i n  October through Fe 

were more s o l i t a r y  during W c h  through September (Table I). !be 

fewest groups were noted during Hay when 79.1 percent of the observa- 

t i ons  were of single deer; a t  t h t  time young fawns did not move with 

does in to  open w e a s $  y e a l i n e  females had not yet  reassocialad with 

their does a f t e r  being chased away during the fawning period; and males 

that )rad Post an t l e r s  uere not moving together i n  open areas. 



June 

Ju ly  

August 

S e p t e m b  

Qctobar 

dmuwy 

Febrvary 

Elsch 

Total  

kmbsrs In parentheses represent  pwcentages of t he  t o t a l  numbor of deer eeen durlw Che month, 
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T b  S m u e q  of la t ion between deer k l o  

u p  the sex and q e  of an W o I v d .  %e 

f m u e n c l a  of assocfalioa wehe detewrined f o r  2? deer kloag- t o  I0 

f d Q  paps msonlw- over a period of from 3 t o  24 mnths (Table  2 

and 3) ., h 4 o e  fa- W aa average eequency of assocb t ioa  at? 33.4 

m e a t  dwlng the yeaz e doe-buck fa- averaged 26.6 ~ m ~ & ~  The 

m u e n q  of associ&fon between doe-doe yearll ixs averaged 23.9 percent 

mle doe-buck y ed 13.7 percent; doe-doe assmf;d.t%os 

'& f e d e s  averaged 18.4 percent. These values v 

u p n  sex and age of the an 

m u e n q  of association between doe-doe fawns varledi f m a  a low of 

37.2 percenL in Vbiy t o  61.2 percent in August, a i l e  doe-buck f 

v d e 8  frost a frequency sf association of 12-5 percent in April Lo 71.2 

-cent fn December. Yearlings also varied from a frequency of 

a w c k t i o n  of peO percent between doe-doe pa r lhgs  In Fe Lo 

0.0 percent f o r  doe-Wck yeaslings dur- October, Ewelaher and Jmar;y. 

Ifovem'ber b. March afLer fauns were 7 mnths o f  age or 

o a r ,  the frequency of assoclatlon between doe-doe fa- averaged 37.0 

en+, rhahile that for doe-buck fawns averaged 40.4 percent; doe-doe 

grear1lngs averaged n .8 percent and doe-buck yearlings averaged 6.0 

percent dur- the period. Hawkins and K1irns tx-a  (1970g 

Chat for I l l i n o i s  white-tailed deer, the frequency of association during 

8% esmgufable perbod when fawns were between 4 and 8 mnths of Ge, were 

'72 percent f o r  doe-doe fawns, and 75 percent fo r  doe-buck fawns. The 

f m u e n c y  of associatfon f o r  doe-doe yearlings during t h i s  period was 



Tabfa 2. fiequencfes of assocl.aZaQfon between 
m k e d  does and t h e i r  fawns 

Mu&t  doa-fawn doe Adult doe-fawn buck 
Baath R. ~F.A. w e  If A w e  

d 

February 

b c h  



"Ikabb 3. &quencies of associatioa between 
smrked does a d  the i r  y a r l l n g s .  

Adu l t  doe-yearling doe Adult doe-yearling buck 
%m %*A. Range IJ A R w e  
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dw-buck yeagBp@ w a s  3 p r e e n %  In s m e r  and doe-cloe yaml-s 

averaged 5 preen% d w h g  swmer. Key deer, fo 'ollowi~ the be&-up 

&%ween m e  doe arrtl her  oli3 fa- (now y e a r l ~ s h  averaged 18.5 percent 

doe-ye=kLPie;s and 17.2 percent with Buck ~ e a r 1 9 ~  dm* A p r i l  

July. ng and a f t e r  Amst the $rquencgr or" ssoepietloa PCP: 

--doe ~ e i ~ l - s  m&ed relczLivelJl high except during September and 

m e l a b r  when it dsapped, possibly due Lo breeding a&tivit ies.  Does 

d males associated vesy lLLtPe a f t e r  October; one exce@ioml 

h - b u e k  yearling associatfon t h a t  w a s  unusually strong lasted u n t i l  the 

W e  was 2 pass of age. 

"!&at %he soc ia l  o r ~ ~ i z a l l s n  of Key deer fluctuated s e a s o d l y  was 

ecLed in inhe mount of t ine  deer spent alone. Records, maintained 

f w  116 (5 d e  and 5 f e d e )  M o e d  fawns Lo cPetemlne the amount of 

.Lim spent alone and wiith thee l  does, revealed that  the f i r s t  day fawns 

spent 100 percent of the time with t h e i r  does. If does were 

d l s l u r k d  they l e f t  %ha fawn, moved up Lo 100 yards away 2nd then 

mJolnec2 it a f t e r  the dfs turbnce ceased. A s  fa- increased i n  age up 

do m u &  5 weeks, progressively more t h e  w a s  spent alone  able 4). 

mg the second, th i rd  and fourth weeks, %a- were found t o  be alone 

68 p r c e n t ,  71 percent, and 49 percent of the time, respectively, 

1Duriw the first 3 months of l i f e ,  males were found d o n e  mere than 

fitsales except during weeks sex, seven, and ten; however, differences 

were not s t a t i s t i c a l l y  significant.  

the first 3 months d e s  averaged 68.8 percent or" t h e i r  

the adone while females meraged 54.9 percent alone. After about 3 



Table 4. ObBerveLLl~nr, In  &l& puw f a m  of know 
ae;e we= seen d o n e  and with m b t e d  deer. 

A&@ With Wother Total  With Mother T o ~ l  
( ~ e e k s )  Alane or  Siblf  ng Ohemat ions  Alone o r  Sibline; ObservaClom 

8Numbrrs in parentheses represent a e  percent of! %he t o t a l  ob9@m&tlons of fawm In each 
sex-age category. 



of w e  the mom% of $be f e d e s  ware alone dea-eased, p r h e s e ~  

adas stayed d o n e  s l b h t l y  w e r  half of the t h e  until Sf imbr  and 

Wembzr, when they decreased the mount of t h  s p n %  d o n e  

 me 51, Hales  pent s b u i c a n t l y  more t b e  d o n e  than f e d e s  

ehw& sua fkncrease in Lime spent alone i n  k h , w t b f m  t h e i r  

m a e m  gave bi r th  t o  new farms; t h i s  was a. ref lect ion of t h e  disas- 

sociation of family units.  mile time spent alone de 

barn reached 5 months of age, We mount of t b e  spent with the& does 

baes i sed   me 5 ) .  F e d a s  dm- June, July, and t, 9nd males 

after HwePnbaa, spn"cebt ivelgr  wore time slorslng wit21 the& does. '$he 

only s w f i c a n L  difference occurred In August when f-le fawns spent 

B Q ~  tlas w l U l  the i s  does than did male fawns. 

TRBI w u n t  of time that  nrasked yeasling females were seen with doe 

&om Lo iire U l s k  mtkess,  vwied from 29 p r e e n t  Psn Sepiteaabel: t o  68 

m m e n t  in J a n q  ( ~ l g u r e  6 ,  Table 5). The t of tbie tt-at a l l  

W e d  yearling females were observed with adul t  does, e i t h e r  known o r  

s w ~ c t e d  Lo be t h e i r  mothers, varied fmm 20 pezcent SJB Hovember t o  55 

Barcent in A p i l .  The sightirys of yearling females with clam decreased 

Cnurfq June and July, increased s l ight ly  In  August, -then w a s  lower in  

kfiew'ber, October, and November. In Becember, d t e r  the b e d i n g  

season, yearling females and the i r  does reassociated arad were seen 

%gether up t o  68 percent i n  Januarye bier La the m u d t i a n  of new 

fawnsp the amount of time yearling fernales were with does decreased i n  

Is and k c h  t o  Just  under 9 percent. 



5. Obsescrations i n  which narked d e  and female 

BVlZl yeabgpbs were fomd done.  h l y  

Ulose deer f o r  which the daas w a s  known were 

b l u d e d .  Percentages were based on the number 

of dear in each of the sex-age classes, 

Figure 6 .  Observations i n  which marked male and female 

fawns and yearlings were found with the i r  own 

q s .  Only those deer f o r  which the mother w a s  

kmwn were included. Percentages were based on 

the nusnkr of deer i n  each of the sex-age 

elageas aeen per month. 
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Table 5 ,  Observa%lom %xi wh%ch e e d  yee l*  ieslales bebwlw 
t o  known &Bee, wero seen a lom anB wlth other dear. 

Their Own Other Adult and Adult and Rumbr 
Alone Mothers Yearling Females Yearling Males Fauns Seen 

June 29(4303) 27(m -3) 10(1409) 1 (1.5) ~ ( 7 . 5 )  667 

July 20(48.8) 14(%- 1) 8(19-5) 1 (2e4) 4(9.8) 41 

october ~(29 .3 )  23(56 01) 3 (7.3) 4 (9.8) 12(29.3) bn 

~ a n u a r y  8(2o -5) 27(69*2) 3 (7.7) O 11(2842) 39 

March 7(29.2) 12(50 00) 2 (8-3) 0 11(45.8) 24 

percentages do not always equal 2.005, eince several deer were often together at oncel 
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shoved sQps of" d b g e d ,  mssibQ 

b B a g  driven ~ 1 ~ 8 :  by th~1-re3.r a~therss or by other (Pms with new fawns. 

(I*) repded Ray am3 June, h i t e - h i l e d  does 

-& am3 drove yeaPPLngs away and T i b b  (1967) reported Wat during 

the pri& when P a m  were does were host i le  t 

lsemh9e;. 

M l e  In a new ' m a  any Key deer gfv- blip=Lh lprobbly remafned in 

%hese new areas with t h e i r  fawns. That the bonds between doe a ~ d  fa= 

were strong enough t o  cause a doe t o  remain in the vic ini ty  of a newborn 

fawn ww indicated by data on does us- areas having no fresh water 

&em the& young fa- were located (see me-fawn bonds). 

&%a an assocSatlons b o l v *  yearling males were l b i t e d  because 

3-1- males dfd not mint& associa"r;ons with family groups, 

were net seen a f t e r  breaking away from the groups, o r  were known t o  have 

&I& during o r  follouing summer. ed males spent from 0 percent i n  

tho@' W c h  LO 62 percent En August 

w i t h  t h e i r  does ( ~ i ~ u r e  7, Table 6 ) .  With exception of one yearling 

Dlale, the amount of time spent with Wle adult  female decreased from 

Aml through September and a f t e r  October no yearling males were seen 

with t h e i r  does. The one exceptional 2-yeas old animal w a s  still with 

h i s  mother when she gave b i r th  t o  fawns during both subsequent years 

a f t e r  h i s  b i r th ,  Based upon obervadions of a l l  marked yearling males, 

it appeared that  a f t e r  A p r i l  over percent of the i r  time w a s  spent 

alone (~fguxe  7) . 
Play adult  females were alone around 66 percent of the time; 

they spent l i t t l e  time with t h e k  new fawns and yet spent l i t t l e  time 



each sex-qe c-a which were seen mr month* 



T a l e  B e  Qb&I(~maClom 111 rrhPCh w k &  ycsar~=IPw mba brJlowlw 
Lo know does were seen, alone amd vlWI other deera 

A p r i l  32(49*218 3~(%+21 0 

June 18(42.9) 20(46.5) 6(14.0) 0 4 (9.3) 43 

July 4(80 .O) 1(20 .o) 0 0 0 5 

March 0 0 0 0 0 0 

--- 

"~umbers i n  parentheses represent pscen twea  of Cho Lob1 number aeen per month8 
p r c e n l q e s  do not always equal 100%~ since s w a r a l  deer were often LogeLher st once. 
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e the r  p u p  members (F-e 7, Table 7). As P a m  m t m d  m d  

meel mom w i t h  the* does, the does a l so  spent anore t h e  with yeel*  

associations were established and does spent mgrress lvely  

.leas time d o n e  duscirig June August, Adult f e m l e s  were fouml ' 

&me oarounB 9 percent of the  t h e  I n  September, then they decreased 

%c k k  spent alone u n t i l  9 8nd February when they were d o n e  

less tRaPn .bO percent of the  the. ICPI b c h  they were alone mound 50 

-en% of the  t h e ;  time spent d o n e  Increased i n  A p r i l  and PIaJr as they 

gave birth t o  new fawns* This sequence of t h e  spent alone corresponded 

Ls the cycle of b i r t h  of new fa- In April and Hay, establishment of 

smc?IsJ. groups from June t o  Segtenkr ,  aUsruption of these groups by the 

hediing a c t i v i t i e s  in September, s t r e m h e n e d  soc ia l  bonds during 

DBcambr through February, then disruption of the groups In  March and 

A H 1  as does b g a n  t o  give b i r t h  again t o  new fawns. 

Mult males spent s igni f icant ly  more time alone than adult  females 

%n.allh non"es except Hay armd Hovembr (Figwe 9 ,  Table 8). In F4ay m l e s  

=re, alone around 68 percent of the time as they were regrowing new 

m t l e r s ,  were r e l a t ive ly  non-aggressive, and were associating with other 

s a l e s  only during periods of feeding or bedding i n  open areas. They 

spent around 33 percent of t h e i r  t h e  with other deer during Hay, June 

arid July;  however, i n  August there w a s  l e s s  association between males, 

anB the  amount of time alone increased t o  76 percent. A s  they shed 

velvet i n  September no compatible buck associations were witnessed; 

however, males were seen together %n s s o c h t i o n  with females t h a t  were 

Baiw harassed o r  serviced during the breeding season8 by b c h  males 

spent up t o  9 percent of t h e i r  time alone, 



Table 7* ObePerva%%ont~ hi& m k e d  . . d u l C  felflsbl~s 
were seen alone and with oLker deer. 

Adult Adult Number 
Alone Fawns Females Males Seen 

AmIl 

w 
June 

July 

Septembar 

Octolwr 

Novembr 

&&embar 

"prumhrs In parentheses represent percentages of the t o t a l  numbr seen per mnChy 
percentwes do not alwayx equal 100%, slnce several  deer were oPLen together at once, 



Mile 8. Obem&ione, In &%& && s d u l L  raalel~ 
ware, seen &one and viLh o e s r  Beer. 

Adult and Adult and 
Alone Yearling Males Y e m l l w  Females Fawns Totals 

January Si(81 .Q) 7(11.1) 6 (9.5) 2(3+2) 63 

March kk(89.8) 2 (4*1) i(2 80) 49 * 

aNumbrs In parentheses rapsent percentGes 0% the total nmber seen per m0nLh8 
percentages do not always equal 100$, since ~evesal deer were ofian together EOd once. 
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&tween aid-September and mid-Bcemkr adult d e s  were not seen 

to ssochte with one mother unless there w a s  mart 

er mless they were tend- or oaewrke sing a female. I"he 

ssive association ktweea adult d e s  after the breeding 

semen was on 8 hcembr as two =lea were seen .n% together; the 

first sPght-s of mdes feeding together were not until 23 December. 

%Aa percent of tine that adult mles were seen ssoclated with one 

d f m m  27 percent in June to a low of 6 percent ln March 

(TBble a), &ring March, when antlers were being shed, males without 

mtZers were suddenly almost defenseless and became solitary; adult 

d e s  wfW antlers and adult females were more essive, In South 

M o b ,  lske and Duenee (1%) found that few bucks frequented open 

madons when antlers were g r o w i n g ;  they attributed this to secretive 

berbvior resulting from physiological changes accom 

mwth. fKey noted that summer feeding associations were established 

&tween aault. males, and yearlfna~;s ap4c-3. adult. males were seen with 

oaer deer more often. 

%a social structure of the Key deer was not fixed, but rather 

w a s  a flexible, dynamic system, which changed during the annual cycle. 

WuPn@; the breeding season, adult males were dominant over all other 

s. Whether yearling males and adult females domfnated one another 

varied, depending upon the situation at the time. While both were sub- 

dominant to adult. males, they were dominant over yearling females and 

fawns. Zlearliw females were dominant to fawns. This hierarchy was 

mintained Lhrough aggression communicated by postures, displays, or 

w t m l  physical force. 
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am3 ewer r e v  old a e s ;  abl of these in 

@f aa M v U d .  M e s  broken ant lers  o r  wi.31 one an t l e r  wese 

t t o  bucks of equal s i e e  Llaat had. f u n  racks. One adult male 

(mx) whfch l o s t  one an t l e r  each yeax jus t  a f t e r  loss  of velvet, 

nged by 2-year-old d e s ,  which normally avoided combat with 

older a d u l b  rrfth f u l l  racks. W l r I q  the breeding season i n  encounters 

bdkseem a yearling; male ibnd an &ua;t female, the yeaxling m l e  w a s  

64@ unless the female r~as weompinled by her fawn or unless w e  

f e h  w a s  feeding and the male was I n t e m p t i w  the feedfng; then the 

@L fezsale was domlnanL and the yearling w a s  suHominant. 

Bcllowlne: the bxeedlng season the hierarchy shif ted,  In  ficembef 

adult. males began reassoePEbe1~ w l Q h  one mother without m q e s s i o n  

am3 adul t  females, yearllng females and fawns fonrmed ~ t r k c k a l ~ u p s .  

U&?glPng d e s  were often seen harassing other deer, nose-trailing and 

occmionally breedlng receptive females. Burlrig this Lime, older adult  

r e a e s  were the dombnant animals i n  the groups, even over yearlbw 

males, Whereas encounters i n  B c e m h r  through Febnrary between rsclull 

males and females resulted I n  the female's backing away o r  r u n n i x  at 

tb buck% approach, a f t e r  males shed ant lers  i n  &xch and eontbnuing 

Jme ,  adult  females were the domimnt anPm3.s. 

Muft fenales often forcefully drove umePated deer as well r9r; 

Ule f r  older fawns (now yeasliws) out of the* ranges, One arSult 
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doe m-t of her 

deer retreated, the mLemP doe slowly followed at 8 a s  

t doe w a s  out of the normal 

the ~ t e -  doe. En a n ~ t h e r  year the mate doe pushed her 2-year- 

old atale offspring away from her r e p a t e d l . ~ ,  using her  head Lo %Lt" 

h3.m gently In  the side and p h i %  hlm u n t i l  he retreated f roa  -the area 

&ere she Rad her new Pam. Adult fentales with fawns ware d o m l w t  aver 

the m t l e r l e s s  males, which they drove out of areas where they fiad 

f a m  s 

%I&Q mid-July bucks i n  velvet were subordl&e t o  females; 

bweverp &%er nid-JUIy bucks w%th wel l -deve lop  racks In velvet be- 

& reasser t  themselves. During t h i s  time, the female % aggression 

GQwapd all deer subsided somewhat as fawns were moving with them am3 

f a r a l l y  g~oups had reformed. It was at t h i s  time i n  mld-summer that the 

ms"r,Igrroloin@;ed b u t s  of %mession were seen between mbes and f e ~ d e s ,  

%lea c w l e n g i n g  females used the forelegs t o  strUre o r  f l a i l  at 

f e w l e s  tha t  did not r e t rea t  a t  t h e i r  advances$ however, the challenge 

uar; often met with a all by the adult  female when her fawns were 

W s e n t  (pigwe 8) . On 16. July 190, an adult  male and female f l a i l e d  

one a n o a e r  three times over a period of 5 minutes at up t o  5 t o  36f 

seconds each time. b o t h e r  m l e  and a yearling fed nearby; but they 

did not psrLiclpate i n  the ac t iv i t i e s  other than t o  rnwe out of the way 

of the two dominant dew,  

Im %he summer the frequency of such encounters Increased and by 

September adult  males were again dominant over axkilt females. Suck s 



8, m a i l i n g  h h m i o r  between &tilt arale aRaZ 

f&s cleer. Such Wavier w a s  ILS interne 

saion between deer of nearly 

qd shtw i n  the awh3. hieharcky. 

Figure 9. An alarmed deer demnstmting typfcal 

'cusboslty" behavior, The ralsed tail and 

erect caudal hair indicated a. high level of 

excitement as the deer c i rc led the object 

sf in te res t  un t f l  the scent w a s  detected 

or the object w a s  otherwise Mentifled,  
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ies .ad tJne a d l v b t i e s  of adult  d e s  

adul t  fenales during times; of bee a& fawning Bed; t o  the shut In  

m q s i t i o n  of the ssclzaa M u l t  d e s  were e s s e n t l d l y  soUtary,  

w%&R exception of f o  f t o q  assocht ions  with adult  females 

&Mw the beedQdi season, d w i *  other &ult  w l e s  when feeding and 

durimg the sutuaer. The 

e o ~ p s i t i o n  as fawns incfeas-Q spent moro t h e  with t h e i r  does, andt 

oldax female offspring associated with them during June through 

% @ e ~ b r .  This p r  association was dls~up ted  only s l igh t ly  dm+ 

.%he h e d i n g  season; some a d e  fa- did not reassociate with t h e i r  

i d u  groups; upter t h i s  rlLsmpLLon. The second disruption oc 

and A p r i l  when new fawns were and old fawns (now 

were driven out of the e of t h e i r  does and were harassed by other 

doas Lhat had fawns 3.n the area. The resu l t  w a s  a breaing-ap& of 

%he family units.  

%fie these uni ts  dld not reform u n t i l  k t e  Hay an43 June* neH9Bem 

of the units were often seen Lo feed together i n  the same areas; the 

btonds batween them did not appear as strong. Few yearling males 

reassociated with t h e k  f a t l y  units.  Those yearlings remaining In the 

same area as the i r  does were sed during the breeding season by 

rzdult  males and they began chasing fewales themselves; a f t e r  the 

boraeding season they did not appeiv with t h e i r  does again. 

While the Key deer s h o ~ s  the same basic socia l  structure of other 

ps of white-tailed deer that have been studiedl, the socia l  groups 

of Kay deer appear much weaker, the deer having lower frepuencfes of 

msociation and many fawns never belng seen with t h e i r  own does. Wten 
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deer =that they en- 

red and on occasion showed 

aBd athmptedt to nurse. 

5 % ~  I m s e r  socia l  organization of %y &er,no doubt, r e f l ec t s  t h e k  

M-q %n -&a i m u k  emLroment, &em abeaee of p e b t o r s  and. the 

for aost femaJes t o  occupy the  e for l i f e ,  r e su l t  i n  

U f e e n t  selective pressures from those on the  White-biled 

dear e m e d  t o  predation tend Lo have ces f o r  survival 

rrhen are more dependent on 

lndepelsdent a t  an early age. It uas 

fawns which were more iMepndent,  &five, i ~ q u i s i t i v e  were 

susceplible t o  predation and accidenls. Such selection against 

ladepadent young would not exis t  i n  the Keys t o  the extent tha t  it is 

on the mainland. 

mrthern populations deer ty-pically leave t h e i r  spring and 

es  t o  spend the winter In  3arge p u s  i n  deer yards 

( ~ e f i w u s  and Cheatum 19%). Bonds 'between family units m a y  become 

weakened a f t e r  high frequency of contact with large numbers of animals, 

& as they return t o  the i r  spring and s ranges, members of family 

units reassociate with much mutual grooming and interaction (14111er 

1W1a. Such interaction was suggested by Hi l l e r  (19719 as b e i w  a 

swhl bonding mechanism, reducing ssion arnong those animals (see 

G % c K I ~ ) .  It would seem that strong bonds betueen family members 

uoulcl f a c i l i t a t e  these annual r eassoc ia t fo r~ ,  and allow f o r  female 

=&be= of the family uni ts  t o  reoccupy werlappily: ranges with minimal 

anLagonlsm between them. Since, with few exceptions, fernale Key deer 



te ecCllgfJP the 

sf their l ives  ( ~ i h y  lw4), the need f o r  s tmng bad% t o  Bcilfebte a 

pBPI&e massociatlon a f t e r  I n t e m c t i w  with a nmber of m e h t &  

seer seem less  hpo 

Om ~ ~ I b l e  &van-e of the looser socia l  o r g w i a t f o n  m y  be 

a p a t e %  ~ g ~ a b i l i t y  f o r  dispersal By youwer ar&rnals at tiwee; of 

mbtiv.vel;y high ppulat ion levels. If the deer population were period- 

%&@ reduced a t  the edge of its range, such as on outlying is 

ty) ,  a f lexible socfal  organizaLion could resu l t  i n  s e a t e r  

Umal from Big Pine and other Keys having hlgh populations, Weaker 

@@ern  bonds between fawns o r  y e s l i n g s  and the i r  farally groups would 

not cjewe t o  t i e  the young t o  one area; they would thus seem more l ikely  

Co l e v a  Wle3.r home area than deer closely associated with the 

Ihr at leas t  two instances during the study, maxked Key deer 

Semle~i  apgeaeci. t o  esLsablish V e s  i n  new meas ( ~ i I v y  1974) One 

2-ye-old doe ( ~ ~ 0 6 1 )  l e f t  her old range that  her other family members 

occupied and i n  which she was raised. Another doe (~~8 ( (7 )  w a s  found on 

& b e  Key a f t e r  being captured and tracked f o r  7 months on Big Pine 

%eye The former shifted her ran@ a f t e r  the fawning season when 

w t e r n a l  does often drive deer out of areas where they have fawns. Also 

me 'dbplaced" doe may have had a fawn i n  the new area and may then 

bvca become reestablished i n  a new range (see Doe-fawn bonds). 



was m a % l y  i&%uenced %y the e&ent of devs%opnenl of the an t le r s  as 

we11 as the skm and & p i c &  c o d t i o n  of the 1. To "op;ppeeSaLe 

%he e-hw socia l  s t r n ~ t m  sf deer it is heLHu1 t o  know fhe seasorial 

ssguernce of a t l e r  development of fPaPes. 

W P t  curd y e a ~ l l n g  wales began Lo regslow new a m t l a s  h e d i a t e l y  

&ha %e loss of old m t l e m  3.n Bkrch and A p r i l .  By Hay aost wales 

had 2- op 3-hch stubs and By 3Q June add.% d e s  had three o r  four 

pPaL8 per beam; growth of racks w a ~  marly complete. Velvet an t l e r s  

were c0~3plelely formed By July. The eas l l e s t  o b e w a t i o n  of a polished 

B sn 7 September lml   hen a y e a s l i w  w a s  seen with strips 

@I ve1wet -ling from h i s  spikes. Rost p 1 f s k f q  occurred during Lha 

semnd and thfrd  week of Septembr. b /pi all  deer seen a f t e r  23 

SptemPres: Here p l i s h e d  except far fawns which had vehet-cwered 

&%Low t h w k  P3eceslber. 

, Bud& the breediw aeason bucks were cccasionally s9en with 

hoken and miss l~  ant lers  due to combat fnjuries.  One adult  male los t  

his left k m  grenaturcly during the 3 y e w ,  drspping it the f i r s t  yeax 

the sec,iki yeax by 8 Becernber, and the L h M  year i n  

&p&er'&er, shortly a f t e r  shedding the velvetB nost normal an t l e r  loss  

accurredr In  mid-Pkrch, the l a t e s t  s Q h t i ~ s  of a wild deer with 9n 

an t le r  w w  on 26 ~grtbl. The pane& male l o s t  buttons as a fawn on 40 

me sM h p p d  an t l e r s  on 7 Hay snd 30 %y i n  sukequent years. 

Rae;row% of ant lers  w a s  almost Islmedhte. ma development of 

x-acks with '&fee and f ou r  p i n t s  occurred l a t e r  i n  the l i f e  of Key seer 
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'&hJ3 %i3 ~ O f i e r ~ 1  ~ h i t e - a h  ( K P ~ E F L ~ ~ ~ =  is&) e %P1b f a c t   OW pi%& the 

-&tie behavior between d e s ,  msulted i n  deer age& 24 ye- l e s s  

less, wed 6 s  years o r  more, and deer with broken m c h  p l w i q  sub- 

d d w t  roles  t o  3- t o  F J I ~ ~ P  old a d d s  h v f n g  six- and e3i.ght- 

m i n t  * 

In IcsLh b a r f c a n  deer Lha types of ac t iv i ty  and t b e s  when these 

ac t iv i t i e s  axe o b e w e d  vsry w i t h  weather conditions ( ~ l n s d a l e  and 

"PO&& 1953, Michael 1 9 0 ,  P a h e r  1951. Hawkins and Klirnstra iVOa, 

Oswa Cysel 1 % ~ ) ~  how of the da,y o r  a h t  f n  re la t ion t o  aumise  

sunset ( ~ i c k l  Thomas 1956, B r o w n  and Hudson 1 9 P s  -hall 

Bsnd MhhlLtixton 1968, Je te r  and Harchinton 1964, Halloran 194-3, Qzoga 

and Verne 1 ~ 0 ) ~  age and w i o l o g l c a l  condition of the animal 

rrssockted with fawning; and an t l e r  development ( b g u l s k e  and Duerre 

iw, Jackson e-t ale  1972, T%Bbs 1967) h m n  ac t iv i t i e s  (~ontgomem 

1363( Townsend and Smith 1933r Autry I%?), sex (Jackson e t  a l e  1 ~ 2 ) ~  

lrroon phase (~" ro~ulske  and Dueme 19&, momas I*), and whether deer 

were greviously active o r  inactive ( ~ i b b s  1967, Ruff 1938) 

During t h i s  study behavior was c lass i f ied into the four basic 

t m a r  standine, moving, feeding, an& bedding, These were character- 

i s t i c  postures basic t o  other more specialized types of behavior. 

Re~oduc t ive  ac t iv i t i e s  incorporated other types of behavior in to  

wlque patterns which were seen only during the breeding seaaon. Other 

k)lsvior patterns i n c o r p o ~ a t i w  the fous basic pa t t e rm were seen 

out the yearar. h e r  were considered inactive when they bedded 



& the? -=on bekvi8r  p a t t e r n  seen i n  Key deer, the s o d t i o m  under 

&cl& %)ley were pzEomed, t h e i r  fpequency of oc 

ad 5n the foUowil~ng sectiows. 

Be%- six&$ when they were disturbed, when they paused between 

bouts of feeding, when res t ing In the shade, at times when they groorrled 

Ulemnsslves, or when engaged i n  some type of mutual Interaction with 

&her deer, such as grooming o r  displaying. all observations of 

ng 'behavior 96.9 percent occurred when deer were diistllz'bed by 

so= & e a t  a t r u d e r  o r  qome ultlldentified noise, This included 

dlslur'b3nce fron humans, vehicles, o r  other mechanical equipment, other 

la thaL were heard but not identffied,  a.nd Is that  cane in to  

view or approached from a distance. Key deer were seen Lo stop.other 

L-8 of &kv%or t o  sLi)blZdi. when d i s t w t  objects alerted them an& they 

ofken stood when a beam of l igh t  was directed a t  them at night. 

SiLalldfng behavior has 'been described by Townsend and Smith (19339, 

who found that  deer i n  New York stared intent ly  u n t i l  a noise o r  move- 

~ e n t  w a s  fdentified as another deer. Tibbs (1967) noted that Pennsyl- 

v d a  whLte-tails stood when disturbed, and Linsdale and Tomich (1953) 

w t e d  tha t  mule deer stood and stared at dis tant  intruders. 

Postures of the body while standin$ varied with the degree of 

excltemnt.  m e  lowest levels  of excitement were evident i n  Key deer 

that o ~ e n r e d  other animals a t  a dLsLance and i n  deer that  were grooming 

Chemelves o r  chewing cud. Btcftement levels increased as a source of 



& t m M c e  appaehed ,  w a s  B % O P ~  xdy m s e n t e d  to them, w a s  Ln 9ns 

QP &en the deer smelled, h e d ,  an: saw dogs o r  m n  at close 

r male, the closer the Qlisturbance, the g e a t e r  Lhe excitement level  

(see P l i g t ~ t  distance). 

men ~ M f w ,  deer m w l 1 y  had f e e t  ow t h e  ground w i t h  -&he 

bcserd erect  and i n  l ine  with the M y ,  turned in the direction of a 

BPstupbance, o r  positioned so as %o see apoM obstacles, !!bey oc- 

-%onally l l f t e d  and shook t h e i r  Legs, ears,  o r  head, and flipped the 

a 1  t o  azlslodge f l i e s  and mow&-, especially when these pests were 

row. 

Wen a b e ~ r r i w  other deer at a &lance, there w a s  generally no 

o r  a&gression and in te res t  3s then usually lasted up t o  around 30 

a s c o e ,  &er which other a c t i v i t i e s  were resumed. Strange deer ntoving 

lnLo the open at a distance often received closer scrutiny. As the 

excitement level increased the tall US @fally or completely raised, 

phlo-erection increased as did nervous stomping, shif t ing the position 

of the body, snorting, and movemnts of %he head and neck up and dourn a 

few inches while staring i n  the c t ion of the intruder. Slowly- 

objects v is ible  a t  a distance ar dfstant noises o r  scents from 

r parLlally concealed intruder e l i c i t ed  stalking o r  curiosity behavior. 

This stance was one of standing vfUl a l l  f e e t  placed firmly on the 

ground, with the body a t  a 1800 angle to the intruder, and with the head 

b w d  the object of interest .  me deer walked f w a r d  a few paces a t  

8 tine Lo within 50 t o  100 yards of %ha object, s t r e ~ c h i n g  the neck I n  

Ule direction 04 the disturbance with ears and eyes a l e r t  t o  the f ront ;  



e 
as s 3x2 3x&reatt 

err, i3 the b t a e r  re&& c e m d d ,  -they resumed the aQeSklhag 

Bbiw w a s  often pdowzed by adult  and g-1- does 

%%.Mas (1%7%49) for Pemylvanits ~ M t e - k i k ,  wMch when . . tmiw t o  

seed or vfsually appa i se  the o k e w e r  (the deer) lowered the* 

apcm LB %he , then l i f t e d  it as %XI& as Uleg cmPd and also moved 

ewir h r  side to  side." Then they med 

m m M  W e  e a.n& Tomich (1953: 123) descxlIx?d 'Phead-bobbw* 

b k b ~  a quick lowering of the from an a l e r t  position 

above slaou-r level, t o  one near shoulder Pevef and a rapid 

.* TAe greater the excitement the far ther  It lowered its head. 

dfLstmlbed, Key deer usually raised the tail and t a r sa l  t u f t s  

bo smlw e and adjacent deer often closely watched the performing 

dear am3 were d&r% in a l l  diirectionzs sa ther  than s s d w  "che same 

orienLaQion as the curious deer, A typical b b v l o r  associated with 

w a s  a sdO~lplng of one o r  alternate f ront  fee t ,  ThPhis was performed 

leg, bending it a t  the .joints and holding it positioned 

nd fo r  several seconds, Then lsSth a s h i f t  of the body 

a t  the same t h e  as the leg w a s  s t r a m t e n e d ,  the foot 

fu l ly  thrust t o  the ground. The resu l t  was a s l igh t  noise, 

I@ t o  the observer a t  20 yards; however, it alerted other deer 

waw* 
Ofaen m i o s i t y  and stomping were coabined with snorting, which 

em& to intislidate the intruder o r  caused h b  -b reveal h i s  position 



s h e d  eu~ZosPty towarB s e objects which they could arrL 

"kn 

=&hem *i te-hi led deer w t a d  that the " h b i l i t y  t o  locate +& 

origb and creator of a s often m u s e s  its curlosltyw, am3 

Wtem when a deer has spotted an object i? does not 
Identlf;y, it blows and snorts, stomps its front feet ,  a d  
*en slowly moves t o  a position downwind t o  the object of 
its curiosity. 

'becane cautious and a l e r t  when the l r  does stomped, re 

mas9   lotion less exce* f o r  novement of the ears t o  detect s 

am3 %em bounded f o r  cover if Che does snorted o r  made any rap3.d 

hdovements, When the Intruder aoved, advanced, o r  was very close when 

cillscovered, the deer became d and escape behavior followed. 

Obervations of Burvement involved disturbed deer 67.5 percent of 

the time as they l e f t  an open area f o r  cover when disturbed by the 

observers, vehicles, dogs, o r  other aggresstve deer. Speeds of wement  

increased and patterns of movement changed as excitement levels fn- 

creased. Deer observed t o  'be moving while feeding were not c lass i f ied 

mwing as long as  they spent most of the l r  time browsing o r  grazing. 

Hovement patterns of Key deer were sim1la.r t o  the basic q 

gatterns of moving diagonal l i m b s  fn sequence ( ~ u g  1972, Linsd.de and 

Tomlch 1955# Severinghaus and Cheatum 1956) Movement of the  f - k h t  

%rant leg was followed by l e f t  rear,  then l e f t  front by riglilt rear ;  the 



%I 

m o e a c e  was then repeated. There were four @its oPasem& 3.n deer8 

Deer sf' dl sex-ag;e classes 

seen t o  use these Pow types OI l c o m t i o n  and often two or mre 

b m s  were u t i l i zed  i n  c h & ~  p % t i o f s .  

gSaw w a s  obseeved i n  B u p M  deer moving from one s i t e  t o  

-the% when mitovhg while e f e e t  were generally on the 

at one time, while onlg one was off  the pound and mov- at  any 

& b a a  tiw. The same sequence of llrab mernent was followed as 

M a t e d  above. As the pace ased t o  a f a s t  walk, two o r  three 

feet were on the ground a t  one tlr%e w i t h  one o r  two being mmed a% a 

t h  8 however, i f  two were mov LaPleously they did not -%ouch down 

er8 the same time. Fawns walked tautfously by slowly ~ i o v b g  each 

llrab not ra is ing one l b b  u n t i l  -'the other t h e e  were on the grownd, 

Uhsn t ro t t ing  dhgonal f e e t  touched the ground s i m u l l a n e o ~ ~ ~  a& 

two f e e t  were on the ground at once. This  occurred when deer were 

chased by arther deer or  when othemise dlstuskd, asnd was ofien per- 

famed with ears oriented toward the source of disturbance and with tail 

e i t h e r  lowered o r  r a k e d  depending on the excitement level. PL resulted 

3.n a rapid movement from place t o  place. Deer often t rot ted a f t e r  

-?.ossing the head while playing. 

The gallop o r  run was seen as deer changed from one g a i t  t o  

-%her and was characterized by a disruption of the n o m l  movement of 

diagonal l i m b s .  It served as a t ransi t ional  g a i t  between t ro t t ing  and 

bouncPlng, Wlthough diagonal f e e t  w e d  together they did no% touch 

&om at  Lhe same t b e s .  Deer were =st often seen t o  gallop as they 

re t reated from some threatening situation and often used two o r  more 
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@tsO These deer ~etmat- f m n  open mas at  !&&t %ass% oftea ma 

PsnaRiss b l n g  ~lctPvely pasued, 3.n which case they ed, 

The greatest  s p e d  was a t w n e d  us- the 

w fornard uhZle the f ront  

bgs, mlng ~ g e a e r ,  served t o  s u p p d  the we%&% of the deer btween 

N h d  f e e t  lianded ahead of the  f ront  f e e t  and forelegs gsxtemded 

dux- the long sixidese m e  M I  bras &ed anvl ears were 

met and directed bachzrd towad the t h a t .  Deer wundlng from am 

tended Ls cause other deer t o  follow by bowodlng o r  galloping. 

galit naost often oc d when deer re t reated frola inas o r  some 

W d l a t e  danger. The greatest  ~ t e a s u ~ e d  distance m e r e d  i n  one s t r i d e  

&ra deer w a s  3 fee t ;  t h i s  oc d &en arn adul t  fewale 

Pmn an area. during an stLtenpt t o  recapture her with the net. 

asw-ng. Although t h l s  was not frequently obsewed, deer proved t o  be 

c a p b l e  s w b e w ,  Palmer (1951~276) reported tha t  when the deer nBIlly" 

was fImL brought in to  Tomhegan Bamp he jumped off the dock and s w a m  so  

r a p l d u  t h a t  two men paddllng a canoe had trouble overtaking him. 

% h n d  (1566r59) reporLeB tha t  h%s resu l t s  "clearsly show tha t  deer 

will f ree ly  enter the water t o  wade and swim, i n  order to avaf l  them- 

selves 0% desimble foodw, and Severinghaus and Cheatum (19$;6r162) 

= m e &  that "deer u l l l  Mce t o  water t o  escape dogs, other predators, 

m d  man.* 
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study two deer were ea-p-twd as they swm between 

w a s  swlakain@; between B Q  Torch m d  Water Key, a a s m e  

& 0-35 miles slnrl the other s w a m  between El& Pine m d  P o r p i s e  Key, a 

r9%ermce cf 6.81 g l i  l e s  (F s 2 m d  10). One other deer w a s  o h e m a d  

Pin Bogie e l  between No 'ome am? B i g  Pine Xey, a, asLance 

sf 0.45 d l e s .  These l a t t e r  two females s w a m  t o  fa- on No Name and 

& v i s e  Key ;und returned ppiodfcal ly  t o  Big Pine. 

23 captuna attemp* when deer juraped into  canals, 15 escaped 

o r  o u t - m e u v e d ~  the trappers. Although not s conmorn 

m a ~ s  of hocomotion, swimming deer were occasionally reported by 

p r e s s i o n a l l  fishing guides and local  residents. Yhfle deer s w a m  

beween frslan*, t h i s  a p p e m d  t o  be associated more with tempo 

t o  islands over very short  distances and probably occurred i n  

m a p m e  to ssive behavior by dominmt males or  females t h a t  

a sp laced  younger or  subdominant deer, due t o  changes i n  habitat  

mww s h i f t s  f n  areas of deer use, o r  due t o  unusual clrcurnshnees 

such as giving bir th  i n  an area where lack of food o r  suitable water 

W e  frequent trips t o  islands with food and water necessary. 

P e e b l q  behavior occurred as deer stood o r  walked slowly. W f l s  

wepa limp rlllCP twitched a t  10- t o  60-second intervals from side Lo side,  

c~;neck l ly  dur iw the rainy seasons when insect pests were bad. Ears 

warn generally directed i n  varying directions but very seldom were the 

opn-s fn  the same direction a t  once unless the deer became attentive 

to aom d l s t w b n c e ,  Eiirs were frequently flipped when insects were 



P 10. An &uPL doe s w h f l l g  the O.&&la c d e l  

btw~lees 13% Plne Key EULd Porpoiise Key, where 

IPne gave birth to a farm. 

Figure 11. An adult doe balanced on her bind legs while 

Teedine; on thatch palm fruits. Frontlegs 

ware k a ~ i w  limp In imnt of her. 
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ed o m  to f ive  %aes a m t e  as Beer fed, 

bat S f  Wstm'beCB these pF8e9SL- of 1-w m u n d  weme o w  fir a few 

sew* d-tion. Beer were selective as t o  w h a t  was eaten h d  often 

-& up r a a ~ y  plants t o  se lec t  s p c l f i c  plaolt pads t o  browse. men  

B e d ~  on flowed% o r  other W% growth 

f o m D  n o m f b  not o ng on four fee*, they 

&Lgn stood balanced on t h e h  legs  with forelegs bent and used t~ 

Laln bafibncei the tail was at a 3 0  angle away from the Pro@ (P 

dl).  Genem11y the back legs  w e r e  moved while malnblninp: t h e i r  

e . Bouts of feeding from brief periods of 5 LO 10 n h u t e s  

up to I* hours. A t  i&&t and fn a~L3-m feeding was often inter- 

~mmed with pe~I.ods of & arrd gnxming- 

men  raildly dis t1~1kd  deer af ten appeared t o  show displacement 

bhavbcr by tmix t o  fee&= =*her fleeing o r  resuming previous 

'Behavior. A t  such times deer b i t  off  some vegetation and quickly 

mised the head, do wateh the source 0% 8 i s l w M c a  while chewing, then 

very quickly took another bite.  Hichael (1970) noted that deer spent 

wre time feeding than i n  any other act iv i ty ,  and Oeoga and Verne (1970) 

found that deer were most active when seeking food and rested and 

chewed the i r  cud a t  other t l ~ ~ s *  

h e r  ruminated e i the r  while standing o r  bedding, Deer chewed on a 

md $7 t o  28 times before suallowlw, then a f t e r  a 3- t o  $-second delay 

the next cud was regurgitated and w t i c a t e d .  McLean (1940) noted that 

Odocofleus hemfonus averaged 33 chews per cud while &owman and Hudson 

(1957) observed an average of 9 chews per cud, Types of food eaten 

p b a b l y  influenced th i s .  Some does chewed cuds while fawns nursed and 



often chewed iraroe&te%y a f t e r  &bed- and w o e % .  Bedded deer 

irmattentive am3 closed the& eps while chaw- Cgae a d r  

WJ gem-ly &ntalned the ears a e d .  

  up sing, fawns appmched the  doe fma the front, s ide  or 

( ) " w e  12). If the doe w a s  bedded, dr~plped LO t h e i r  mlsb 

to reach the t e s t s .  ds 

increased In  s i ze  they bent t h e i r  f ron t  legs sli&tPy, Powering 

a % r  shouldem and extending the neck while m* the chin outward 

m a  the bcdy so that  the head was alrnost v e r L i d % y  positioned direct ly  

bnea th  the udder. Fawns of a11 ages shoved agalnst the udder while 

l ag  ami older fawns shoved wlth sufficient force t o  cause the doe 

% Mff. her footing. 

0-r fawns dropped t o  the i r  wrists to gssusle nursing positions 

b m a t h  the doe. Approachiw fmm the s ides  or rear, they merely bent 

CPle f ron t  legs s l igh t ly  t o  accommodaLe get t ing beneath the doe. The 

-&it  omo on PIUISIW posture w a s  with the Pam a r e c t l y  beneath the doe 

w i t h  Its head oriented toward the doe% rea r  end. When i n  t h i s  p s i t i o n  

%he fawn presented Its perianal region, whlch w a s  frequently sniffed 

and cleaned by the doe. Her behavior may have been stimulated o r  

directed t o  the perianal region by the fawn's rapid wagging of the 

erect Lgil from side t o  side when nursing. Such t a l l  wagging began as 

soon as the fawn saw its doe and rapidly ran t o  her, Fawns were 

genemlly weaned by the age of 4 months: however, this varied with 

Pndlvidualer; one male still attempted t o  nurse h i s  mother when he w a e  

2 yeere old,  



its  pio other as she 

Dawns nursed while 

pstloned beneath, alowside ,  o r  'behM 

doe* 

13. A fawn sniffs of fLs mother" south and 

mzzle as she &ens on vegetation. Such 

behavfor may enable the fawn to learn kshlch 

plainb are used. by adul ts ,  That the doe p r a s  

very ale&, w a s  indicated by par t i a l ly  

raised klil and intense s t a r e .  
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AS w e r y  rams "began to ;owe with +the. doe iowf% h w s e d  

r ~ h t l o m n ,  they fmuentSiy snkffed o r  B&& the  w u t k  of the& does 

t%c erther re la ted deer as theear chewed vegekt ion (P 13) ~ i i ~  of 

w e a t f o n  pmoteud- from Lhe doe's muth were occasiomlly s a p l e d ,  

tbs with those p t m i n g  from t h e i r  doe's muth. 
. . 

aged 3 w n t h  old, when not with U l e k  does, oMen attempted 

e any deer that they encountered; some fa- even apmached 

aad attempted t o  nurse. Deer quickly retreated from st 

or struck at strange fa- a f t e r  s n l f f i ~  Lhea, refusbg t o  l e t  

Uhen bedded, the legs were generally concealed beneath the body a s  

%he &er zested on 1% brisket. Wftar k%ng bedded f o r  a period of i t o  

s, deer often shif ted t o  l i e  on one s ide  with the legs exposed and 

e h M e B  l a t e m l l y ;  often front legs were extended anteriorly.  Fawns 

gemral ly  bedded s l igh t ly  on one side with two o r  more legs exposed and 

to the  side; legs were bent with forefeet directed rearuard and hind 

fee% p h t l n g  anteriorly o r  s l igh t ly  oulwaxd away from the body ( ~ I g u r e  

16). Vefery young fawns bedded with t h e i r  chin on the back legs and haA 

e l the r  up and a l e r t  o r  pressed backward against the neck. Eyes 

were af ten pa r t i a l ly  o r  completely shut. When d i s t u r b d  the only move- 

WnL that eouU '& detected w a s  that  of the nose, Older deer often 

'bedded In einilar positions but I f  disturbed they an Instead 04 

sfmealwR. 



fa- in t h i s  position, Adult 

deer w c % s f o d l y  assume Wlls posture when 

W e d  * 

ITPgure 115. Typical "freeze" posture of a disturbed 

young fawn a f t e r  dropping t o  the ground from 

a slandlng posltion. The legs, bent a t  the 

J~iRts* were positioned alongside, rather than 

b n e a t h  the 'body, the neck was outstretched, 

w i t h  the chin r e s t l w  on the ground. 





& d a y  when dear became 

tM& e w e r  where dense vegeLatlon and. cooler & d - q  

bwmt%es. These s i t e s  were often b &se Lto d e p s s i o r t s  .b 

M e r  dead t M c h  pala ifroads, W& a Cent-%Ue 

5b dense 

e s  that grew In low-lying . A% L h s I  we of low- lying 

61 during high t ides  when beds w e r e  wet and deer were bedded 

W U y  la water. Burlllg t w i l k h t  md ?in ess, bed s i t e s  were in 

ope? was, ,where tall grass or c lmps  of  l o w  vegetation grew a t  

.ebrs edge of or i n  mowed f i e lds ,  i n  .awed areas within housing 

mBdlvbiom at nfgkt was not unusual. K j o s  and %n%omrgr (1959) notdd 

mt Ism bedded i n  s i t e s  t h a t  averaged 30 e r r o k  fhw i n  open axeas. 

m s  suddenly disturbed, young Pawns, uN& were standing o r  

m - 9  c te r i s t i ca l ly  dropped Lo the nd, with legs bent at the 

j o l n b  an8 folded beneath them; the neck was ouLstretched on the ground 

b%waen %he forelegs; &,he chin rested on the g m d  t o  the f r o n t .  %en 

Im d M s  posture, ears were pressed alongside the neck, eyes were wide 

own, tail wac; t ight ly  pressed a g a h t  the m p  ( ~ i g u r e  15)~ This 

postme was often held fo r  several Prinutes even when the o w e w e r  stood 

over the  animal; when the disturbance ceased aJpd the doe called t o  the 

P m ,  it then stood and moved away. S b i l a r  sfreeze" postures were 

descrlhd f o r  white-tailed deer fawns ( m e a l  1%~). 

%me adul t  deer were seen t o  bed i n  sfmilas fashion when disturbed 

by w b l f g h t i n g .  ]Both adult  m l e s  and females %at had peviously  

been cageurea and markea moved t o  Lall s or bedded on the spot where 

they were standing when the bean of l igh t  w a s  directed a t  them, Le$s 



were bent at the job*  as the body w a s  slowly losere& t o  $Re gpo-i 

%he zleek w a s  csu&stmtcRed t o  the f ront  i n  l i n e  with the body as the he& 

mst& on the ~ u & .  '%% ched they st& and retreated. 8n4.r 

irtdividuah used t h i s  method of concealraent, m d  it ce-falig 

wia mt e t e r i s l i e  of older deer. 

YAen %itw w i t h  a, l igh t  st n w t  i n  areas &ere the one escape 

m t e  wa% completely o r  nearly blocked by the researchers, some adult  

d e s  lowered the head, bent the leg jo ints  s l ight ly ,  lowering the 

mr a slowly awed toward the exi t ,  uslng tall ses  fo r  conceal- 

mnt .  This was similar t o  the quiet  r e t rea t  from open axeas of other 

&er when danger w a s  seemimg;ly detected before the sowee of danger w a ~  

Bceptional bedding ac t iv i ty  occurred during the rainy season i n  

June 9970 suul to lesser  extent i n  June 197% when dear moved h t o  open 

t o  'bed i n  l a t e  morning and l a t e  afternoon, presumably LO escape 

insect pests. Since insects (mosquitoes and deer f l i e s )  were more 

-emus i n  the heavy vegetation, deer noved t o  open areas an8 bedded 

h a w a y  that reduced areas vulnerable t o  insect attack. In these 

imtences the legs were concealed beneath them while the head k l a s  turned 

amti pressed closely t o  the side of the body. By rubbing the head 

against its sides, the deer reduced the number of insects around the 

eye8 a& muzzle ( ~ i g u r e  16). By coverfng pa r t  of the face and eon- 

~ ( f Z h f i q  the legs* two major s i t e s  of insect attack were protected. The 

ear8 ware constmtly twitching, which dislode;ed some Insects, During 



Figure 46. losq&lcea feedfLng the  eyes of ann 

dlmSlt ma38 Key deer, Rote the  mblO&w spots 

Lke neck and face  where mosquitoes 

have fed. 

P 17. Cat t le  egre t  feeding on Insects,  which were 

pfcked from the deer, o r  which were disturbed 

as -the deer moved Uz vegetation. Such a 

r@ht Ionsh ip  mutually benefited the  deer by 

x e a u c i a ~  the number of insect pests, and the 

bird by p v i d i n l ;  relatkvely abundant food. 





%be @pen when they had escaped the d e s t u h h c e .  - 

Gttlb egrets &tern r s ~ e t j l  with these deer In open areas, feeding 

on w u i b t o e s  an& f l i e s  picked off of Lhem annd comuralng those insects 

&atm'Bed as ddeef rimed L the  vegetation (F 17). A t  tbes 

aenn deer were in tall grass or Buttonwood and hardwood areas where 

LRey were concealed % m m  the observes, the i r  locations could be 

&%-bed by the presence of several egrets nearby. Although birds 

BLd follow deer ln to  heavy vegetation they did not move with them h t o  

vary dense s 

Pist-eem of Activity 

% % L e a  of deer a c t i v i t r  have been well defined and discussed f o r  

populations of white-LaiPed deer and mule deer, Elmdale and 

Todch (1953rS6) reporter3 tha t  %n mule deer a day conshsted of '%alter- 

=ti% intervals of r es t ,  including rumination, and periods of act iv i ty ,  

m b l y  foraging, with occasional t r ave l  from one s i t e  t o  another." 

Je&on e t  al. (1972) recorded sbilar alternating periods of ac t iv i ty  

snd r e s t  $n Texas uhite-Lailed deer. They found three t o  s i x  periods 

of rest and mmimtion each las t ing from t o  2 hours during the day; 

ens '60 three of these occurred at night. In  Texas, feeding and t ravel  

dortrimted ac t iv l ty  periods, which occurred i n  two peaks, one Just  a f t e r  

bm, and the other l a te  d t r r n w n .  Lesser ac t iv i ty  peaks occurred 

fa aid-day and midni&te Harshall and Slhittington (1968) found t.bt 

wlmum movement occurred i n  wld-morning followed by a movement t o  



e 
!h3 & F3m-r I%allo= 

( i93) ,  mehael (196'9, 19B) Kon%o=q (6%3) a-d TfbIzs: l 
wkite-hiled deer fma Texas 

w e r e  two major peaks frs ac t iv i ty  

V e m  (1970) found five peaks of activ.vity 2.n Hlchigan deer, spaced a t  

& =b 6 6w in winter, nost heavfly at  e,  HlicP-w, sunset, and 

t d c a  dm* the night. All deer showed a mjor even- peak which 

w a x y  occurred during the 2 hours before sunset and ended abruptly 

&br s w e t .  They were m s t  acttve when seeking food. %oaras (1%6), 

wS1Ite-tailed deer fn Ulfnois ,  m M  t h e e  pgriOdg of ac t iv i ty  

at algnt* 

Wad differences have k e n  m.i;ed in deer ac t iv i ty  p a t t e r n .  

-dale and Tomich (1953) found mule deer were more active a t  night 

b spring and s m e r  but were often &Lve -@out the i n  fall. 

Trends in seasonal movement were affecLed bg c t e r  and availability 

of fwd and cycle of weather t out the yeax. Pennsylvaaia deer 

active i n  a l l  seasons i to 2 'before sunset u n t i l  

I hour a f t e r  sunset (Mon~omlry 199 ,  1953). Zn sununer peak 

ng occurred 7 t o  8 hours a f t e r  sunset and nearly i t1  were actfirre 

at dam; t h i s  shifted in winter so that most were active 4 hours a f t e r  

s u e t  am3 were bedded 6 hours afLer sunset. 

k l l o m  (1%) noted that during July BMP Augusts Texas whlte- 

Ci;riPed deer fed commonly a t  a l l  h the night; however, by 0700 

they were feeding o r  bedded h. fn dd-afLernoon they moved 



a &crease fIP met ~ t f v P t y  In h t e  winter. High a3.d- movemnt 

cornpaon lia Fe slad A p r i l  and a low fn n w t - t -  i c  w u l  

wen A*l* 

fn Iley deer the four basic types of behavior were seen at a91 

of the day and nL&t and behavior patterns were slx~Ilar Lo those 

described fIP other Horth h e r i c a n  deer. O f  the tataJ. obervat ions  of 

W e d  Keiep deer, 14.5 percent Wolved  deer which were 

v e n t  %moly& sovine; deer, 33.9 percent invohed feedbrig deer, aPrd fn 

13.4 percent of the observations the deer were bedded. and 

fnrnrfng bhavfor  were Influenced by %he fac t  tha t  Lhese often resulted 

fZon some distwBance. Included i n  such dlisturhance was that caused 

-Qf d w f ~  the by ,  and by a;utomobllles and spat- 

mtfng at n w ,  Thus these two values were somewhat hLgh a t  the 

expense of other types of kehavior. Deer ceased feeding o r  bedding 

Lo stand o r  escape from an area when disturbed. 

hhavlor  patterns varied with the time of day (~i-es  18 and 19). 

Deer were obsewed to stand and nove wore durlng h o ~ p s  of cbxkness, 

reffec&fna: the response t o  disturbance by spot-lighting ac t iv i t i e s .  

Deer uslnp: open areas in housing suMivisions often becane conditioned 

lo eaeape at the approach of the research ve! 5 8 ,  e s p c m l y  those 

&er I n  areas where repeated captures occurred irequently* During the 

when deer were monitored they often were observed Kithout being 



Pfgure 19. Daily pattern of Key deer Inact iv i ty  (=bedding) during 

SpLemkr 1969 - t. 1971. Hours of sunrise (*) and 

@ m e t  (*) are indicated. 





%h.%&ar ve(gebtiion the- We&o%d was not as Iowg and, %hay 

w e r e  %erefore PlOL as eeaslily d l i s t u b d .  Thus v u l a t i o n  9a ds1Q 

~ t t e m  of s and mew* reflected %pl part  the colldlitiom mder  

M c h  oke~9vat iow were %wile. 

w i m e n t  

0400-mO -then decreased rapidly a f t e r  sunrlse 

18). S k d n g  a d i v l t i e s  began t o  increase a f t e r  1800, raschiw 

a i k a s a u n d  0200 the ne I n  general deer were more w a x y  in 

wEs, morning hours &en o r  %it"  w i t h  a be= of l ight .  It 

mw &emfore mm Ufidt t o  sku@ deer behavior i n  h 

Feeding behavior occurred in two peaks, generally correspondhg 

s m i s e  and sunset; lms between peaks occurred a t  1108 and 0400 

( ~ i g u r e  18). Feeding increased about 1 hour before w i s e ,  

maehad a peak st or ,just a f t e r  aumlse,  then tapered m u a l l y  uPIL%I 

iiOO hours. Deer SLncreased feeding ac t iv i t i e s  f r o m  noon u n t i l  1600- 

1700 hours, and then decreased quickly &er sunset t o  a low mound 

2100. While feedlng occurred sporadically thmughout the night a s  deer 

a t e r n a t e l y  fed and bedded 5.n the open, the fewest deer were seen 

fed%= at 0400 hours. 

Beddlw actl tr l ty (periods of inactivity = res t )  occurred i n  two 

peaks. One occurred during the mid-morning hours, extended through 

naon, and decreased between " L O  hours though 3.1900 hows (~%y;ure 19). 

Bulother s l igh t  peak oc ed arouIld 2000 though 2100 hours and around 

0300 hours. The Parge ge& I n  mid-day corresponded t o  the peak of human 



a&Lvivity, which a w e d  deer t o  cease w e  of open maas where they c& 

be 4pkerved, and mm hp 2y* csLPleided with the hotter paAs of 

mas &fo&iq &rise canopy. Suck areas were cmLer than open aream 

were +"ecorrj?e& in Pennsylvwla deer (~off tgomev 1959) - 

%ad %hi%Ls In &fly i lctivity patterns occuned, En general 

mp&ioplgte$r l e ss  time w a s  spent bdded i n  mid-day dur- July 

-@ Septembs than during other months; howeverp the basic pattern 

pmls tsd  ( ~ l g u ~ e  20). While deer fed at a l l  times during the day 

there was a tendency f o r  deer t o  feed more Iln mid-day during July 

h SepLenber than during other months ;znd usually spent more time 

feeding at n u h i  9n Burner months: (riguse 21). 

Bar stsod Bore 3.n eealy nomirig during October through December 

than d u r i w  other months ( ~ i g u r e  22). !They moved more i n  early morning 

d m i ~  danuw through September k t  movement remained re la t ively  

esnsistent durlw the day from October through December ( ~ i ~ u r e  23). . 

These & i f l a  Pn ac t iv i ty  patterns appeared t o  be affected by breeding 

wdetPvStLes, fawning behavior, meteorological factors and human 

kaeLPviLies. 

As %he herPlna; season began, more time was spent moving as part  

sf the repPaductive chases i n  October and December and l ess  time was 

s p n l  feediin~; and 8 t m d i ~  durine; the Ilay. h e r  bedded more In mid-day 

&wine: J m w  axxi Hach a s  the beedine: a c t i v i t i e s  decreased, 



e 20. Seasonal patterns of Key deer beddixq behavior 

com~puted over 3-month intervals@ PercenLages 

were b e d  on the total number of deer observed 

at. each hour during the designated 3-month interval. 





21. Seasonal patterns of Key deer feeding Behavior 

mraputed over 3-month intervals. Percentages 

were based on the Lot& mber of deer observed 

a% each hour during the designated 3-month 

%@male 





P 22. Seasoad patterns of Key deer s 

map- over 3-month intervals. Percentages 

we= based on. %he total n w b r  of deer oberved 

'sL each hour during the designated 3-month 

b t e ~ &  r 





F 23. §easonal patterns of ?Key deer moving; behavior 

computed over 3-month btervals. Percentages 

were based on the total number of deer observed 

a% each h o w  during the desQnaled 3-month interval. 



October-December 



W m  - - Va~iabeionri: $ra sd iv%ty  ptkm were noted 

bB,ween deer of different sex and age elasses zuxl between W v i d W .  

t h e k  f h t  week of l i f e ,  f a m s  mnalned W& when alone, a d  

&en w%th  the i r  does they were observed .&Q be W e B  9 p a c e n t  of the 

%%me, Peed% 35 percent of the t i n e  and whg 13 percent of the time 

(%bles 9 a d  10). Young fa- did not m e  when dle;turbd but as they 

rrnd became more agi le ,  they w e d  about 8iom on LheLr own iuvl rm 

when a w a c h e d .  

y o w e s t  fawn which ned its bddllw site t o  nut when 

dls twbed w a s  4 week of age. A t  t h b  age, fawm chmged positions at 

s i t e  by shiftln@; only a feu inches or t , oft= moving 

dnLo or out of the shade. Four-week-old fa- w e d  from open bedding 

a l h s  in l a t e  afternoon t o  s i t e s  a f f  heavy c m r  &ere they 

=mined f o r  the night? these moves usually occurred a f t e r  the doe had 

PgPL them and involved distances up t o  20 yarde, '$ut umrafly less ,  A t  

rl) week of age fawns were flrst seen feed* alone, sniffing and 

nlbbliln6; a few plant&, Verme (1963) noted that biichlgan white-tails 

rCe sol id  food at 2 weeks. Key deer males were recorded moving 2 weeks 

e w l l e r  than females. This varied with the M i v i d u a l  and with the 

Trro-month-old fawns moved more and bedded l ess  +.ban during the 

first month ( ~ a b l e s  9 and 10). During t h i s  t h e  females as well as 

a e s  moved alone axxi fed, ran when disturbed, moved l o w  dletances 

with their mothers, and associated f reely  but Brfeffy during the day 

wfth other members of the i r  family uni ts ,  Plwement was res t r ic ted t o  



Table 9. %bv&or of knavn-w(Jsd y o ~  P ~ m s  
at t h e e  when Lhey we= stlone. 

%be= In m n t h e s e s  represent p r c a n w a g  of f e total mbsr of P a w  seen hll each 
sex-we category. 



Table 10. Behavlos of' agQd gow P a m  at time 
when Wley were wlLh LhsLs does or sibliw, 

%urn&= In parclnlheses represent the mseenwes of Wlra tohl number of fawm aaeen fln each 
sex-age category. 



% 
areas wit-  the doe's 

zuX2a.s nwemed-  

the t h M  =nth of PWe, fawns w e r e  o k m e i i  MhPeB w i t h  the 

&e a& @%her related deer 7.8 percent of" the $ b e ,  feed- 48.3 

at ,  and laavlPtg 16.5 percemt; when alone %Reg edi l ess  and a p n t  

C3.m f e e a h ,  These actllvities c ~ m e s p d d  Lo an b.c~'eaae of 

Tw-tborn 3.n t h e b  d ie t  aina less depe6eney on &Lk. 

the first 6 do 8 sotonths, fawns @=lly decreased the 

of t b a  they were inactlive ( ~ i g u r e  24) as ne 

m P o n  of time they spent bedded, Fkora &@eB?ber 6 Kovember 

the mowat of tdms Be6ded remained r eb t i ve ly  stable at &tween 

66 20 pegercenl. Except f o r  Hay, during w h i c h  males &&led s 

1y mare than feraales, doe fawns kdded more $Plan Hiales. ThPs was 

during Julr ,  &eember, Ja Feed&* 

& i d t i e s  increased as fawns matured ( ~ i g u r e  25). Except f o r  Bceniber 

when females fed wme than males, there was ri, s-Uimi; difference 

9in %he ~ u n t  of dfine each spent feeding. ng October a l l  fawns 

ed t o  feed less  as reproductive sretivitles disrupted the feed* 

bbvLos  of family gmups i n  open areas during the summer months, 

Eecembe~ as fermle faxm Increased tirne spent feeding, males 

m d h u &  Lo decrease t h i s  act ivi ty  un t i l  J when they increase& 

Paulls bcreased the amount of time they spent moving as they 

matured; however, there wae a decrease In the mouP1L s f  moving %n . . 

&gLe~ibr as feedfng ac t iv i t i es  proportfomtely increased. Following 

%Pa, an Increase fn moviw corresponded t o  Increased repraductive 



Flc?;urs, 24. Saasollal paLtarner of %nercLlvlty ( b a d d ~ w  bbvloc) of w k s d  Key dear. 

The I)sxent of Lime each manth LhaL deer of dlfjfemnt sex Evla age wclm 

o b a m e d  bddiw we, IndiloaCed. hrcenwecr w b e d  an %ha xtupllkr 

of observntlono each nonth of deer In r aex-we aha. 



25. Ssasollsl acLlvsiLy m%Lem &! lley d@ezS %o m e n %  ef' 

L h  each slonLh m G  deer of M e m n l  sex svwl we wsm @hem& 

prP"omw each o f  the We? Wit t p s  of B ~ c L I v I L ~  w llE891~""C&. 

Pe?srcenwea are W s d  on %he n w b r  of obarcrallow each aonth of 

seer in a sex-ae C ~ S I B B .  
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a l v f t % e s  and 

i&Py m r e  2%Mng Fkrch, nnsles mcw& mom b Octohr ,  B e e n h r ,  

Such mweaent %n these months comspondld t o  

smemt of fawns the  h e d i w  season and ref lec ted  a looser 

efilelon &tween sale fawas and the other rnembers of t h e h  f&ly 

W t e .  

8 a c t % d t i e s  Increased t o  peaks Pn September f o r  f e m l e  

fa- euld a peak ia Ikcember f o r  males ( ~ f g u r e  25). Hales stood m e  

d\lPN the breeding These differences were s L g ~ i f i a n t  with 

feE183ea sddiw mre In August and nales more i n  November and Decenber. 

rafttexs Jackson e t  al. (1972) a l so  

f a d  LnSG *he a c t i v f l y  increased as fawns aged and t h a t  males were 

lnom d i v a  than females. Host a c t i v i t y  in the first few clays of l i f e  

h o l v e d  nursing and mi%.  They found that 2-week-old fawns were 

q u c n l Q  l ike ly  t o  nul as t o  "freeze" when disturbed. The first week 

S a m   em active; 0.8 p ~ e e n t .  of the  Lime, 10-15 percent acQfve a t  

2 to 4 weeks, and at 8 weeks they were active 20 percent of the  tfme. 

The estimate f o r  Key deer was higher than tha t  f o r  Texas deer, possibly 

an 8nseres t imte  since fawns were more eas i ly  seen when active than when 

hedded. It may be, however, t ha t  Key deer a re  more active than Texas 

f a m  there would be a tendency f o r  active Texas fawns to  f a l l  t o  

-8atlon more frequenCQ than active Key deer fawns, and thus be 

aalected agafnst , 

a c t l v i t y  patterns - Yeaxlings spent up t o  15 percent and 

as l i t t l e  as 4 percent of the& Llme inactive i n  any one month (~i@;uw 

hsp lLe  s l i g h t  f luctuations In  the  amount. of time Lhese deer were 



m e  than d e s ,  

e d e s  engaged nore Is s and awing act ivi t ies .  Wrrbg 

civltly more tm males, 

W e  isales fed ~ i @ i e a a t l y  in J m e  and. August, T h i s  trend w a s  

when aales w e d  more and f e d e s  fed 

mm. all months of the yeas there was a tendency f o r  males LO 

swnd mre time d o n e  than fe'enales. The dsferences  were s % @ i f i c a t  in  

L Bndl all months f roa  October through March. 

P ~ l ~ s  of b t h  sexes &owed p a k s  in feeding during duly 

m c h  tapered off &rdng & September (F'igure 25). The pro- 

m i o n a t e l y  lower feeding a c t i v i t i e s  a f t e r  September corresponded t o  

the b e a n @ ;  season when there w a s  an increase In the  mount of moving, 

e a ~ c l a l l y  by the d e s .  The t of time that  deer were inactive 

the yeax w a s  sektivelgr stable, with bucks befw sl ight ly  less  

inactive a f t e r  kcember andi fenales becoming s l ight ly  more inactive In 

DBcam'ber and 9 

ThaL bucks were more active from October through Hanh, the season 

&en more t ra f f i c  was concentrated on major highways in  the Keys, ac- 

counted for  the greater proportion of males being ki l led on thehighways, 

Wlvw 1968 through September 1973, yearlings were roadkilled a t  a ra te  

of 3.13 d e s  fo r  each yearling fenale fe able 11). Yearline males 

tended Lo mme greater dlslannces when dispersing than yearling females 

(19%) concluded that  because yearling 

black-tdled deer males strayed far ther  from t h e i r  does than females, 



Table f f .  Sex and we &lo8 of h-wa~r morLallLies of Kiy 
deer d w i ~  J 1968 -ugh June 1973. 

Rat l o  RatPo 
Adult AdulL Yearlint3 Year l iw Fawn Fawn Ratio Yg. Ug, Fawn Fawn Ratio 

yeare". Buck Boe Buck Doe Buck Doe mcklBoe8Fawn BuckrI)oe BucktBoo, I)osaUaaslBq 

-%%a 1 2 I 0 2 0 O . ~ a l n f . O O  -- 81 -- n l  It0,SO 

1 ~ 3 ~  8 . .  T 2 0 0 1 1.14t1t0.14 -- 11 -- at 111.28 - - - - - 
Totals 69 b8 47 15 21 1.Lllc8%!1*06 3.1311 1.b311 181.29 

%ta a m  p u p &  ante year3J. p r l o h  b g l n n i ~  on I Awll t o  emble waluaLPsn of the  i~nwoL of the 
fawn and y e a l l n g  age classes  each year. 

b ~ n i y  ineludes data. callected d w i q  A p r i l  t h u g h  I5 June. 
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%&s molalted b the trappbig of 10 d e s  f o r  each fenraPe, O f  

paw- ssafes teen, 16 p m e n t  were with adult  aoes while lb7 percent 

@ t&m 3easr1iw Key deer females were seen w i i h  adult  tioes, 

- - Ps adult mi& p e r i d s  of i m c t i v i t y ,  

==UP& by the p p o p d b n  of time they uere observed bedded, w e r e  

during June t, Octohr  aYld Nwemkr, with s l igh t  

ing %a A p r i l ,  &.ye Septemkr, and December t h r ~ *  

April, Fe and March, fenales bedded 

r s m i f l m t l y  more than rades, while in September, jus t  prior t o  

b e d -  ac t iv i t i e s ,  ~ & s  'Bedded sQnif icant ly  more than females. 

IMSPerences i n  behav ia  during periods of ac t iv i ty  were mainly iP1 the  

wmts of t h e  deer spent moving and feeding f we 25). Feeding 

eictlvit les uere re la t ively  high (greater than 40 percent of the  tlme 

Zn Jms andl July) Burl% ear ly  t o  &&-summer, bdt tapered off !in August 

tkeough Seflemhr. The ammt of t h e  spent feeding fluctuated wmd 

3 ]LB~& fmm Novenbr through bzch .  Except f o r  December, when 

milea fed s l igh t ly  more than females, does exceeded bucks i n  the  

m h t i v e  amount of t h  spent feeding. They fed. significantly more 

%mi d e s  i n  September and February. 

W e a ,  on the  other hand, moved more than females i n  all months 

excegrk December when they b t h  moved a b u t  40 percent of the time 

(Figure 25). Peaks Im wing f o r  males were noted i n  September, October 

aRd Fe'bruaq, ' P h r o w m t  the year females moved consistently about 

40 percent of the Clme; m l e s  moved slgnificanLly more than femlecs 

!b A p r i l ,  August, S e p t e ~ l k r ,  November, and January thmu& Pkrch. Much 

the  wovernent fmm %@e~l&r throu& November was associated with the 



4 & s ,  iry: one another, caused mawe~ent &enever mom than one 

.wds w w  4pl am area. Fewer bucks were seen t h i s  period and 

wMoa were m l e s  seen fm open aseas excep-t when aov-. ' 

S m t w s  of adult  deer which were s-iingg varied fmrn 9 p t c m t  

of We &sewations iin April t o  around 25 percent fm December. The 

ssfj s i g n l i f i m t  difference i n  standSng occurred fs October when d e s  

st@ more females . 
For all  deer of a l l  age classes, the seasonal ac t iv i ty  and the 

9mbmetf?om between deer appeared t o  fofbow the w e  genepal cycles. 

fnn k c h ,  April, and %y deer were rel;bLPvely s o U t q  and, except f o r  

f a m  which were largely Inactive, most deer spent more time moving. 

m e r  months were c cterized by raales associating with other deer, 

females associating with fa- and reassoclating with t h e i r  yearlfng 

females, The actividiee, were k g e l y  involved with m o v i n g  rather than 

feed-. These relationships and behaviors largely reflected the 

actPvlties associated with breed- and fawning, 

Use of open areas 

Recmcis were mintained on a l l  deer seen during September 1959 

%hm@ September 1 9 1  t o  determine when they used open areas I n  housing 

~uWivls ions  and along roads. Based on 11~694 observations of deer f t  

~ p p a r e d  that  deer used open areas m r e  frm December (19.8 percent), 

July (10.6 percent) , and June (10.3 percent) Wan during other months. 

The feweat deer were recorded f o r  September (5.7 percent); however, 



%-we& period LPI %je3ff&embr 19'70 only one obsergea was Lnz the  f i e ld .  

were seen to use open Beeas along mdwa~rs ,  3a hous- sub- 

avPslOns where few houses M been constmcted, and flan-laade opnlngs  

&long P h t n i k  d u r m  all h o w  of the day and riight. There  war^ a 

t a d e n w  f o r  the deer t o  spn12 mm t b e  In. these a.reas, where h 

&ivl t i e s  oc on a, regular basis, during those houl~s of l e s s  

act iv i ty .  Such t h e s  included hours of ear ly  wen- 

Ule nfgRL, 9nd ended LPI ear ly  o r  mid-morning (~igux-e 26) s Similasly, 

(2964) observed tha t  deer m o v e d  t o  neadows at 

w"e t o  &d ;4niB LO&. That ac t iv i ty  may have been responsible 

ferp keep% deer QUL of open aseas dusfng the clay'# was suggested by the 

Pa& LhaL deer continues t o  use openings in more remote areas away 

influence u n t i l  l a t e r  i n  the morning, and began use of 

%hem e a r l i e r  in the evening. 

Bere eppea~ed t o  two act%vily patterns in open areas cIld9:iq a 

2 b h 0 ~ ~  period (Figure 26). One pattern was seen during September 

WUpoW Hay, the  other during June through August. During September 

Hay, there were two major peaks i n  ac t iv i ty  in the open and 

several  smaller peaks associated with them. One major peak came 

2 h o w  kf5re sunrise and tapered off t o  very Low level8 of 

ac t iv i ty  Just  a f t e r  sunrise. Few deer were seen during the day un t i l  

about 14 hours before sunset when deer became active again, around 1600 

horn-e;. peak was more pronomeed in  Novernber though Pe 

?Ibis wtfvi tq .  subsided a f t e r  a low that  occurred a b u t  I hour a f t e r  

sunset. Then after 2 t o  4 hours deer began us- open areas again with 



26. Obserratiom of masked d ed deer h open areas 

In Ww suWvisiom along mads. Percentages 

w m  based on the number of deer seen each 

.on% during %Whr 1369 though Aumt 1971. 
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r hm~3rfe-r~ t.hfS l e d  Lo an i smease  in a c t i v i t y  agsbin, I* t o  2 h o w  

m*Pvi&y* 

A me@& i P i d t y  giattem, hf& w a s  seen B u r b g  June t h o @  

AWL, w a s  one b W& isore g ~ t l v i t y  was seen at all hours of the  day 

I n  such wen-defined peaks t h a t  were character fs t ic  

Lbe rest sf the year. Deer used open areas  b t e r  in the  mornin@; 

i s e s  u n t i l  1000 hours; they then begam us* open 

eL , around 1600 hours  we 26) . A t  

t b s ,  mrne &a could be found i n  open w e a s  a% anjr hour of the  d;Ur o r  

wt. Such use of open aseas may have been due t o  t h e i r  reaction t o  

. b e d  pes t s  as &Iscussed a w e .  During 190,  followimg l a t e  Iky-early 

June when nosqultoes and deer f l i e s  became numerous, deer in- 

m m e 8 .  use s f d %  open areas, king seen ~rfomfne: all faus basic 

%$pea of h b v i o r  In t he  open where s l i g h t  breezes kept the  number of 

W c t s  t o  a 

June, peak a c t i v i t y  occurred 1 hour a f t e r  sunrise, gradually 

mbsided t h e  rmrnSn(j s o  tha t  by 1200 l i t t l e  a c t i v i t y  was evident. 

h u n d  1500 hours deer began rnovimg and ac t iv i ty  peaked 14 hour; before 

bunset around te80 hours. Activity then decreased s l i g h t l y  but was 

followed by a peak arouna 2300 hours, Deer then a l ternated  periods of 

a c t i v i t y  aYld i v i ty ,  increasing t h e i r  ac t iv i ty  through sunrise. 

Use of open areas by deer was apparently affected by human 

m t l v i t i e s  im these  axeas. During the  day, t r a f f i c  t o  and from housing 
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mMlbprlsiam &thin, the refuge and aetLvfties %n sgen withh  the 

m U \ r i s i o s  were c e ~ a m y  *spmlble  for  aone deer shy%ng out of 

these areass w % n g  fnta %ea only when ac"cviilles were low 

btweew a r r o ~  2p0 lhcups a t  wt and 0630 In  the 

f&.@ns of deer in remote axeas of the refuge tencled. to e d M  th i s  

mrtelwiong however, 3% w a s  fad tkmt deer in these emote areas 

fellowed the .sane baslc g ~ t i v I t y  p a t t e r n  d u i ~  the da~v, Peaks of 

act%vPQ;Jp were not so pronounced %n these remote open as In areas 

of occupancy . &ivilfes  appeared to accentuBLe the peaks 

af ctctlvity and inactivity of deer fm open areas rather a l t e r  

Repsat& d l t u r M c e  t o  deer Pn rn mea resu1teB in ascsn tbued  

we of the area, fo r  a period of t h e .  Such ~~ -the ease when finLense 

daer a p t w e  w a s  attempted. h e r  either temLnat& use of the area or 

& m e &  the t ines  of use of the areas, S h l k Q ,  Hon*orner~r (1953) 

found t h a t  people workiq on the w e a  my have eaw& desr $0 'be& in 

woods rather than in the f le lds  during the clay. &t ry  (1$7~37-38) 

rapofied .that during the hunting season, Illinois iaeer b c m e  more 

wazy aad inactivity increased (i .e *, d2.wml act%vfty decrease&]. After 

AunLing they became "conditionecP to  hiding during fie day. . ." Townsend 

ma SatlWl (1933) reported that i f  deer were f r igh tend  dus;'Lng regulax 

feeding hours, they came out a t  some other hours, 

E f e s t s  of" weather 

'&at weather affects Bees activity pa t t e rn  bas been noted by 

amem1 authors. Wichael (1970) noted that decreased. feedbig occurred 



s ow t h e m  la sme, '$ut 

Dzlabr,  &%@I arm, p c % p i t a t l o n  and low t e m p m t m  wPth blo,~ovw s l e e t  

a l ~ r e c l .  feecllng ae$.ivit%e.es. %he r  (195%) noted that cPeer were nemoua; 

resL%ass on &qs; PIop1~omeq (1953) found: - h e  ac t iv i ty  of 

v d m s  cewfds was greater  on eool, cloudy days than em 

whi te - td l s  Sulaeased t h e i r  

ac t fv l tg  as L e p d ~ n t u r e s  fncreased during June t o  August. With hi@ 

m l a t i v e  hurafdity deer a c t i v i t y  w a s  lower and they appeased e d f e r  in 

'&be day am3 l a t e r  BPI the  evening. Ught  ra in  did not seen Lo greatly 

p94ed acLPvfty; howwer, deer &lv%ty w a s  retarded dur- perliods af 

W e m t e  t o  heavy p c i p l t a t i o n .  Ko rellaeiomhlps between deer behavior 

am3 basometrlc pressure, cloud cover, o r  whd were noted, %n winter, 

saetLvlLy of )PI&- deer increase8 as temprature dslspped, pbab9Jr as 

they  wed to sheltered a r e a  ( ~ z ~ g a  and CweP 1372) Hawkbs and 

Xllmstm (lm0d fomrnd Lhat temperatwe altered t r ap  success by al ter ing 

%eed%ng preferences; they a l so  noted t h a t  high re la t ive  huraidity and 

~ a L n f a l l  appeared t o  r e s t r i c t  deer ntwements. Relat iveu low tempera- 

ture  and PMlmidlty a& r e b t l v e l y  high barometric presslare implcoved t rap  

success, ?"hey a l s o  reported %at Barlcls (1952) had better t r ap  success 

%mppi% before lou pressure s t o m ,  and H&JI (1949) found that deer 

were most active during cloudless days of law re la t ive  hmidi tyi  as 

m b t i v e  h d d l t y  increased, deer movements decreased. Ralsl hasapered 

%rap success. 
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(18616.) found that deer r e d n d  act ive  i n  

d n  fog8 89-28 percent sf vwia t ion  sf deer c o M s  w a s  earned 

%e banternetion 0% f i v e  weather factors8 cloud cover, t e m p m t m ,  

WcipiQation,  dew and m h t i v e  hmidi ty .  Deer were l e s s  w a x y  on &zL&. 

wts did not f l e e  as readi ly  as om BritZJt, moonlit mts, As 

q t  L e m m t u r e s  b m s e d  o r  decreased from one nPghL t o  the sax't't, 

@her counts generally followed the Bame pattern. 

%OW (1966112) reported t h a t  feeding ac t iv i ty  of Pl l inois  white- 

M l e d  deer w a s  higher when the  bapometric pressure was 29.80-30.29 

at the  extremes; sore  fed when the  barometric pressure was steady 

when r i a l %  o r  falling, A minlimm tempamture of 443' F wa-s; 

m w h t e d  with h m e s t  deer ac t iv i ty$  above &lo F feeding w a s  8tabI.e 

a d  at Power temmratures feeding decreased. 

Pmmend and Smith (1933) concluded that deer ac t iv i ty  i n  the  

ndacks b r g e l y  depended on loca l  factors.  Such conclusions were 

a1w c k a w w  from s M e z c v l ~  the  Keg deer bhav to r  patterns. S I g n l f l i w t  

m e r e n c e s ,  which were observed i n  Key deer a c t i v i t i e s  under the  

vaslous weather conditions a re  discussed blow.  A l l  differences were 

tes ted  using ch i  square t e s t s  f o r  equality with the level  of s ign i f i -  

w e e  at 0.05. 

Cloud cover - Deer bedded significantly more when cloud c w e r  war; 

heavy than when i twas only moderate  able 12). Thus they were l e s s  

acL%vs when there  w a s  heavy cloud cover and more ac t ive  under moderate 

clouds. They fed m r e  when there were l igh t  o r  heavy clouds than when 

cPoude: were aoderate, and fed l e s s  when it w a ~ i  c l ea r  than when clouds 

were present. Deer w e d  l e s s  under heavy cloud cover and stood l e s s  



Tabla 12. Obsematioms of Key deer Behaarim perfowned 
W e r  d u f e r a e t  mounts sf cloud cover. 

h b r s  fn  parentheses represent percentage of Lh,e t o t a l  
mber of  deer observed under the  specified type of cloud cover. 

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

Vind Speed 
Wt Moderate Heavy 

Bebv  f o r  None (0-5-mph) (5-15 mph) (15-30 i ~ h )  

%mbr~;  i n  parentheses represent percentage of the  t o t a l  number 
sf deer observed under the  specified wind speed. 



W M  - - &err were nore active when there was no ~2nd 

r e W b h  bcpeased be able 13). Beer fed s cantly less at -t2L- 

sped  w a s  15% mph than at times of less d-irPd. Hm-& 

as wind. speeds bcreased; the greatest ae~ement oc 

m n  &re was no wind and more movement o uith w h d s  of 0-5 

rn w i t h  of 515' mph, Deer stcod .less 

q a n  0-5 arph. Due t o  the types of 

a% rit2bfmnt speeds, they were more eas 

P m  dimet ion - Activit ies of deer varied as - direddon 

(?fable 14). Deer bedded more when wind was fxoa the  n&heasL 

a n  Ism $ha north, ssu"cwes8, or west, 

uid was frorn the west than when from the sout 

w e s t  * 

d mare often when wind w a s  absent o r  fro% any 

dlmct ion other than north. They progressively fed less as w i n d s  were 

%be westp southI southeast, east ,  and southwest. Wovemnt pro-- 

~ ~ s f v s l g  decreased as wind blew from the souttwest, mrlh, south, 

WML, m t h a s t ,  and west. Deer gloved most when there w a s  no w i n d .  

S d most frequently when wind w a s  fmsr the m r t h ;  es 

ively decreased as winds were f r o m  the t, souUleast, 

@st, m t h ,  a d  northwest. 



Table 14. ObamaLlom of I~JI  deer 'bshavlm mfomed ssL 
Limes when wm PEOm differant d l r e c C P o ~ r  

Total 915 86 1 i r 825 1,931 347 $48 270 8 

%be= In  parentheses represent percentages of the t o t a l  nunbr  of deer obsewed unaer the specified 
wind dfrection. 



- %n general deer less active as t e lap l ib tms  

ed;however,no sWWLffc9n% U f e r e n w  ?in bdd* occurred a t  

e s  of &I0, 50', o r  60" F  p able 161, As temperatuptes 

eoP a b a  go F up t~ over gOQ P, deer becane less  active. l'hls 

sponded t o  dai ly  t e ~ p a t m  pat ulth high mid-cky tempera- 

espnding Lo peak be Behavior and lower n Q h t - t b e  

% m p b a t m s  occurrhg when deer w e r e  active. As L e m p m t u s  

* w e d  above Po F, deer fed 

DEoon - - Activity of deer fma L horn a f t e r  sunset Lo around 

I before sunrise varled depe on m n  phase. Althougk deer 

k d e d  Lo be l e ss  12lcacLive on L &hts, the only 

significant dLfference in bedding rias between nights of no moon when 

Beer tended Lo bed more and f u l l  m n  when they bedded less   p able 

47). SQnificant differences were rnoLed i n  w i n g  and standing 

ac t iv i t i e s ,  deer standing more when there w a s  no moon, and l e ss  when 

the moon was i n  the I/& phase than when there raas more moon vis ible .  

Deter w e d  nore when the moon was a t  I/&, 3/4, and f u l l  phase than 

when it was absent. No significant difference occurred Sn feeding 

ac t iv i t i e s  a% various noon phases. 

Deer were generally aore smoky o r  wary when there were moonlwt  

a n d l t i o n s  than when there w a s  mo awn, and thus were much more 



"PkobPe 85. Observations of Key deer behavlor prfornned 
under Userent amomls of preciplkifon. 

haunt of Precipitation 
BeAavIor None Light Moderate Heavy 

~ ( I Q  .GI ~(14.39 

ed 1,192(.13.8) 24 (9.51 5(ro .6) I @ell 
ToLrJl 8,664 253 sc7 I.& 

%be= In parentheses represent percentages of the total number 
of deer obsemeei uncler the specified type oaf preeipitatican. 



"rsble 16. Observations of Key deer khwlor  ~ & o m &  . 
under WIff@mnt tswpg~8C~e8n 

Bedded , 8 (8.2) 56 (7.5) 227(10.4) 623(1209) 319(1847) 49(2509) 

ToLaL 97 747 2,179 4,818 3.8708 189 

%urn&= in parenthesea represent prcentMea of the total number of deer obiserved 
under the specified temperature. 



W b l e  3.5". Bbsenrations o f  Key deer  behavior performed 
under different m o m t s  of moonlight ." 

-Hoon Phase 
b h a v i o r  

W e d  239 (9.7) 31(10e1) 55 (9.8) 25 (6 .9)  49 (7 .2)  

T o l d  2,452 % $3 364 604 

% b a n s a t i o n s  included only those  between one h o w  a f t e r  sunset  t o  
Qne h o w  before s u n r i s e .  

h ~ k r s  in wentheses represent pr?rcenlwes of the t o t a l  number of 
.deer observed under t h e  s p e c i f i e d  noon phase. 
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c $ V f i d t  Cas see, as they ran before they could be a a p m A e 8 .  

(iw) noted s i a lk~  bhclviob in South M o b  

&ere 

& a redt  ef meteorologlal conditions the best t-es Em seelng 

&!mr apere tfaees of I+% t o  m&emte cloud cover, t b e s  h e n  wlnd w a s  

absent or very .Ugh* from when there was no ox- very l i g h t  

mdn, at t b e s  when temperatures were i n  the 70's o r  less.  

%&itions w b n  t he  fewest deer were seen were on brmt moonl&ht 

wb, !b perl-& of heavy rains and at times of strong w$nds. 

C m w  e l v i t i e s  have been desmibed i n  groups of w h i b - h i l e d  

de Townsend and Smith (1933) noted the use of the 

RlPpd fwt LO scrartch the nose, and use of the tongue in grcamlng the 

s l aes  a& hack. S M l a r l y ,  Linsdale and Tomich (1953) noted use of 

the & m e  l i ck  with firm upward strokes in ~ o o m i ~  the back. Use 

sf the h M  foot to scratch the head region and use of velvet ant lers  

&room the paineuma by scratching the inside of the upper part of 

the m&ed h W  leg were also noted. Biting at the f ront  legs, shaking 

of %ha coat, 9nd rubbiw against objects were a lso  described as part of 

t h e  male deer% pwming behavior. 

(2~1d observed that a l l  antlered reindeer scratch the i r  

back with the tips of the i r  ant lers  by raising the head t o  an almost 

ve r t l ea l  p i t b n  a d  thew slowly swlwl% it from side to sick, 

MchlnLon & 9400- (1976) noted that  licking of the geni ta l la  

rasulied In w t u ~ . b . J t i o n  by males. 
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i m c e  hiis h e n  discuss&* 

(1951tlZ6) noted that f o r  s e w e d  weeks &ter  bipkh of fa-, the 

lacked the i r  fawns, e s p e c w l y  the wl region "In June when the 

te shed t h e i r  wLnter coat the does l i ck  the ha i r  off the fawns 

and the htLe+- reciwoeate wlth the mo%er md/or l i t t e r  m t e s  o r  

a o s e  of the previous 1Itter." 

Hi l l e r  (1971123) noted ~t all age c b s s e a  and both sexes were 

o b m e d  i n  siarullaneous w t u a l  p o  1s always 

Inlliat* the activity.  Ucklng tuld nudging the neonate may serve -fm 

f a e i l i k t e  development, elibminative activity,  and s t l m u h k  

1963, Hersher e t  a le  1963). 

Slnca the 4 k s t  mutual comnlca t ion  between mother and young Is 

the lick- by the mterzlal doe and reciprocal licking by the neM 

~rouylg, it may have bonding value, which may serve t o  fo r t i fy  the f r  L i e s  

3a l a t e r  life (~lllber 1$711?). Mutual g-soomhPlg a l levia tes  h i b t i o n  of 

dnsccessible parts of the body, "but serves also a socia l  purposew 

(pa 300). He based t h i s  conclusion on the fac t s  that  mutual grooming 

extends t o  pasts of the body accessible t o  the deer being groomed, glad 

ha noted it i n  Fe and Hwch when small "family" groups reformed. 

Pd m y  therefore serve t o  re-eslablish strong bonds between certain 

deer that  had been weakened by the hlgh frequency of contact with a. 

relatively large number of deer during the gregarious winter period. 

Miller ( 1 ~ 1 & r ~ 0 )  a lso  M i c a t e d  that mutual grooming was 

"mbably  a behavioural response with ontogenetic origin expressed 

through two sourcesr the raother-you% bond and consort activity." 



99 

a& cr%" mtm8.I Bng r r e M m e s  the  ssc%a9i '$on* between meabn% 

group by p a o t i w  the  gsapchohmid well-ate- of the  

sPw 

Thai% deer e m  'Be s t i m l a t e d  t o  groom others was demonstrated by 

axxi Huller-Schumaa (1%9:2&) r r"?rouchlw the cheek of 

a xaleaded 3Acking of the  area It can reach with its tongue . . ."" 
serves as an appeasement gesture, even with adult  Bucks fn 

rtll. Pn Ule vl ld  a doe a l so  stimulates e l  ion iR the fawn by 

Ilfdrw Che anal region of the l a t t e r .  Ozoga (197'2) used g ~ o m i n g  

giving - epimeletic) behavior, bleating (care-solicitine: = et -  

l e t i c )  Behavior, and lack of a g p s s i o n  between deer i n  identifying 

&*farm &empis. 

G m w  w a s  mst often seen i n  Key deer during those times when 

&ex leisurely fed o r  loafed during the day. Captive deer were seen 

iismlly porn%% at night; however, thHs w a s  seldom observed i n  

deer  which were disturbed by the l igh t s .  It is probable t h a t  

mlng occurred during these tlmes however. Grooming w a s  accomplished 

by use of the  tongue, hooves, and i n  r a re  instances ant lers .  

The =st comon grooming behavior involved a single deer grooming 

itself using the  tongue t o  l i ck  the back, m p ,  reax, o r  legs ( ~ i g u r e  

27). 1% occurred most often ehfter feeding) deer moved t o  sheltered o r  

s M e d  areas,  such as 'beneath t rees ,  and groomed immediately before 

lag. Biker deer bedded a d  then groomed before mrninating. After 

usfmling, deer of ten  licked t h e i r  hocks, es=cidlly when they had 

uFtlnated on theaera. A t  times when insect  pests were severe, deer often 



P Ic-mnLR old Key l e e r  W e  groomed 

If afbr us- the h M  faot  t o  scratch 

F&s head aRd e m ;  he lfckea the hoof 

Wer  Peg. Rote the  e 

1, uM& has nearly l o s t  hfs 

Figure 28. ' P k p i d  %ock-urinationn posture, i n  which 

tlie deer rubbed h i s  hind legs together while 

Ling on the metatarsal glands. Deer of 

a3.I sex-age classes were observed to  perform 

s- behavior a t  various t h e s  of -the year, 





a@% 
and hind-he@ where E l f e  and m d w s  had b i t t en  

deer often L Y L s M  SCP as to erabls then to If& the 

m@on QP reax legs, rshiich were s 

o r  s m i m  deer t a r p l d y  tuigsted the neck ss the 

w a s  d o w i d e  the body, then w l %  aa upward eeotlon of Laze k& 

*e dohlgue was s&e&ecP, @ey proceeded te l i c k  the s ides  am3 

f e e t  were used t o  scratch the neck, M a  the e m ,  on the 

me mzale. l i f ter  scratching wfth the hind f e e t  the hoof w a s  

= p h i %  it t o  the ground. !&en deer sneezed, they 

s ~ ~ . a M e d  a% the nose with the Mnd foot,  wesurnably t o  re l ieve 

~~ type of -%Lation Lo Lhe nasal passages. 

%%a caglfve adult male was observed to usa the an t le r s  t o  scratch 

fd~a 9nd rump, m d  performed auto-erotic behavior a f t e r  us* the 

velve1-emered and polished ant lers  t o  rub under the raised hinB Peg and 

ge&M1;9, DxLng this k k v l o r  the neck w a s  turned so tha t  the head 

a% a gg angle o r  greater t o  the M y  , the neck was twisted and 

so  that one an t le r  w a s  beneath hlra In the region of the penis. 

twistiw his  head the ant ler  w a s  thrust agafnst the 

h e r  k g  aid sheathed penis. After f ive  o r  s i x  of these LhrusLs the 

W e  gave sl4pSkt pelvic t h s t f n p :  notions and then lfcked Ule penile 

* B%stmcba.tion has been reported fn other white-tailed deer; however, 

%be re la ted use of an t le r s  i n  t h i s  manner w a s  not noted  archin into la and 

191). Unsdale and Toinicch (1953) noted grooming of the p r i m a l  

regbfa by s b i k  we of ant lers  but did not note wastucbtion. 
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s t i o n  0%" %he Key deer. Fawns and y e a l i w  were gg.sa& '$Ji t h e b  

doas whenever they w e  in to  contact a f t e r  a period of s e  

gp-somiw appeared cemrnonial a t  times when one deer began %i&8+tg eke 

other% seek aPld the  second reciprocated bgr moving Its head Ls alongside 

the mek of the fixst. and began t o  l i c k  its neck Im %he s a w  

The draLensity of t h i s  mutual l icking increased with time, oc 

lrouLs of 30 t o  60 seconds o r  more ~ i t h  br ief  pauses between b u t s  as one 

or both deer looked around. Licking by one undisturbed deer i n i t i a t e d  

Ilicklw by the other. 

%e permed doe was s t h u h t e d  t o  perform such a behavim by pl[gcipl~~ 

U1ei a m  by her head anB neck and gently stroking her neck with the  hand. 

911a W d f a t e l y  began t o  l i c k  the rapidly from the  side,  Jus t  as 

dam licked the necks of other deer which were i n  s i m i l a r  p s i t f o n s  at . '  

Lha the, Such mutual grooming was never observed between a doe and her  

@Icier y e ~ h ~ l i q s  when she ha& very young fawns present: howwer, as 

fa= mlured,  groomlng w a s  seen t o  occur between the doe aid bath her 

fawns and yearlings. Hutual grooming was never observed between adul t  

males and females and w a s  only observed between does and fawns o r  

y e a l i w s  tha t  were known o r  suspected t o  be of a family unlit. 

Groomi% began ear ly  i n  the l i f e  of a deer and probably w a s  

bpo-nt i n  the  i n i t i a l  formation of the bond between mother rslld off- 

(Miller 1971g. Immediately a f t e r  the b i r th  of a fawn, the adu l t  

dm extensively cleaned it by l icking f lu ids  from it a ~ d  contfnually 

Picked and sniffed the drying fawn. I f  ident i f ica t ion of a fawn by its 

doe depended on olfactory cues, it is probable tha t  t h i s  postnatal  
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w t i d t y  w a s  am P n t e m l  part of esLabblM* the  ~ b ~ s o e h t i o n  ktween 

a& and her fawn. Boes licked the  region of fawns up 

m u g : h  2 reonLhs of age EL% they 

=play  FPwiq t h i s  behavior. Rawen and Spake  (19957) dleswibing 

a ~ ~ f 3 . a ~  b h a v i o r  f o r  white-biled deer swgested  such lick- ~ g ~ l  

s % % d t e  bowel wwepaent. 

gey deer does, which were e fawns, rejected the  

fawn a f t e r  sniff-  of the  per region, and no grooming oc 

Thus mtual grooming, which sewed the  ro le  of cleaning, may add i t ioml ly  

s w a  M a soc ia l  'bonding me s m  ( ~ l i l l e r  1971a and it has been 

hbpprsteeS  EL^ b e i w  an appeasement h b v i o r  (~u l l e r -~chwarae  Huller- 

s&~== 1969). 

A s p c l a l i z e d  type of grooming oc d wlth the loss  of velvet  

4roa a t l e r s  i n  the  f a l l .  LLnsdcae %nd Tomich (1953) reported t h a t  mule 

deer shed velvet  by thrashin@: vegetation. Although some wild deer and 

the  tame buck c c c ~ i s m l % y  lost velvet 'by mbbiw wafmi;  posts a& 

b e s ,  the  main technique of velvet  lo s s  w a s  by kicking a t  the an t l e r s  

Bnd srratching the loose t i ssue  away using the  hind f ee t .  The Lame 

deer and one wild deer were observed to kick the an t l e r s  with the  hind 

hoof, turning the head t o  the  s ide  an& back so  as t o  present the  ant1ers 

at Lke groper angle f o r  contact with the  foot ,  Periodically the  deer 

stop-& and licked the hoof, then =turned t o  kicking. Deer were seen 

t o  kick f o r  a period on one side with a hind foot,  then, turning the 

head t o  the other s ide  and s W d n g  on three f ee t ,  it would use the 

foourlh t o  kick the velvet  from the other s S e .  b r i n g  the two yeam 

Ulst  the tame deer w a s  observed, he wed t h i s  technique t o  remove velvet, 
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won t rees  and posts were ava lhb le  on which he later s-pd 

a@ pm& m t l e m *  

Play was d e P b d  By Hichael (1%82~535, aftar 

b c l a e  *ose "activit ies without evident ( h & h % e )  abject that seemed 

%o db"oPL pleasure t o  those taking pasL in then." fn a afscussion of 

play, m l e r  9nd Hamilton (1%8r1*-195) cterized it a type of 

~ ~ F I P O F  cowist ing of sequences of various types of "non-play" behavior 

ed in to  new and unusual patterns. The pattern of behavior fs 

hss dapndent on the ' n o m l  stlbmulus-response m b t i o n s h i p  ad. oc 

when mwLs; o %ve noWIing else t o  dom. In addition soma M a v i o r  

occur only when playing. 

fYlay khav ior  has been reported In several groups of unguhtes,  and 

m W y  involved young a n h l s .  Fawns as youw as one week of age 

have been obsesved playing: (White e t  tile 1972) r Da.s and Taka ( 1956 r 

161) noted t h a t  "it is most frequently observed during the easly months 

of a fawn" l i f e ,  at which times yearlings aPld sometimes adult  does my 

join i n  fawn play." They suggested that  play "probably indicates an 

excess of energy" (p. 162). Tibbs (1967) observed fawns playing with 

iiurult doe8 aa they ran In a lapge c i rc le .  

end and Smith (19338307) described play by single fawns as 

Mine; the form of "more or  less running about, dodging bushes and 

&isking t h i s  way art& that,  a p m e n t l y  o v e ~ l o w i ~  with energgrw, and 

play has been described as appearing s i m i l a r  t o  a game of RLagn ( ~ i c h a e l  

1%8@535, T i b h  1967839). Michael (1968kr535) Pound that *mock fights" 
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only among older fams. %ller-%hw 

Qis8) hscsi'bedi play &ivf t ies  In b h e k - h i l e d  deer f s c l u w  head- 

m u n t i ~ ,  leaping, kicking, mck- 

n e c k - t w b t ~ ,  andl he& shaking. 

YQUW were most often Isnrofvd %n 

ap-nt =p%JY."" 9ctfvSties, older deer occasional* micfpacfpaL& In 

sa& bekviop. F a m  a% 6 weeks of age m d  older performed mock escape 

In s d  circ les ,  jumping t o  the side,  tossing the 

kicking the heels, and sprinting f o r  short  dlistan- 

ceer 3x1 the vicinity of t h e i r  does. This behavior followed nursing 

pri& whfle t h e i r  rkes were still close by. Such Behavior b o l v e d  

Wlel fawn, with the older deer watching but feed- and moving along 

slmQ. 

In ow h l a n c e ,  the adult  deer joined the fawn in  a chase. I n  

au, open f i e l d  at twilmt a 2-month-old fawn, its doe, and an older doe 

&;%1 fed &%IF: the Iam ran shor% distances, looked m u n d  a le r t ly ,  tossed 

Lhe head, then jumped In the air t o  run and quickly bound from side  t o  

8iti.de. Once the fawn ran direct ly  at the doe, then turned t o  the sfde as 

it approached her. 911l.s e l i c i t ed  a head-toss by the doe during which 

she shif ted her weight to the rear,  l i f t e d  the front legs s l i & t l y  off 

the ground, twisted the body and came down on the front legs Lo the side,  

l i f t e d  the hind legs while i n  the a i r ,  and performed a twisting motion 

3.m mid-a&, similar La "bucking" behavior seen in  horses o r  ca t t l e .  She 

=khan &@;an chasing the Pawn i n  a cl rc le .  The older doe joined the chase; 

bwever, the fawn's doe then began running in  anolhex c i rc le  on her own; 

Lhe fawn Jofned i n  chashg her a s  did the older doe. This play behavior 
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U%& a prB& of a b u t  & rhmtes  and the  m i c i p e  lP1-t.o the  

whem wecrew 616% of sb&t. 

X-Prnsl. deer were obsemed t o  %a&' fn the s m e  

twisting, *en mnullw at top s p e d  f o r  a s h o d  distance. m%s 

B&ed the heels, tossed the head, and gave the hckfng motion which 

seam& Lo stfmulate the other deer t o  respond I n  s l m i k r  

P a m  oftan went Wrougk part o r  a l l  of the sequence of w$ressfve 

Behvbor patterns while playing. These patterns were mt  incorporated 

Ps& coaplele squences which were performed By older deer, em& often 

-%he mst ssive patterns were performed uithout plcellrn threat  

p e t w a s ,  Fawns plaJrina; together often struck at other fawns which were 

a s h o d  dlstgnce away. On two occasions one fawn f l a i l e d  a% w t h e r  fawn 

which dfd not return the challenge, I n  a l l  cases these fawns did not 

b v e  e m  back nor did they execute the sequence sf p r e 1 h m l n a - y  d l spbys  

t e r i s t i c  of agonistic behavior i n  yearlings and &ults,  

Older fawns (9  months of age or  older) i n c o r p o ~ t e d  these patterns 

Bnto complete sequences. Daring the play behavior, larger fawns tended 

Lo dolninaLe smaller fawns, md fawns In the vic ini ty  of the* does were 

&omimnL over other fawns iusd often over yemlfws .  Play may serve thfr 

fuR@tion of muscle development, development of socia l  interactlorn 

faulctional i n  herd organization, and the development s f  motor patterns 

wc3P"uP In escape and eomunicatlon. 



(i958rS?~7) d e s d w  

2% as U a e a  Lo which a gemon can a p p a c k  a wild ~ z n % n a f  wLVlout 

d; t h I s  c lefbi t ion 

9adade the resgrtmsa t o  arehlicles as well as 

of white-Wfed deer. 

(199) I d  tha t  %he flight distance of wapiti. and Hloose 

vaax%& cBm to a O"sea~onally c h q l n g  threshold of senrsitivity due do 

ions due to the  speceffc e ience of the individual or the 

B b P t d  (1%) also nobd  %at tbn nodhem bite-tailed deer, 

&.lance showea seasorriil variation and varied w i t l a  the 

-t£mces. 

All psecise f l i g h t  d l s h c e s  were not measured I n  t h i s  study 

SWW g e n e ~ j b l s t i b o m  regas=diw the dlstarnce La *%ch a deer could be 

Red. by man, vehicle, o r  other species of arnfmal appear val ia .  

tlmt di5aWce varied with Lime of year, Lime of day, and the specif ic  

%ez w e r e  more I C ~  In  the ear l y  morning hours than at night (see 

Patem of k t i v i k y ] .  n m b r  aE deer mavin@; fn e s l y  mornine; houm 

w a s  p p f i i o m t e l y  higher than l a t e  at night as a resu l t  of t h i s  

I n e r w e B  f l i g h t  iaist;mce. M t e r  repeated attempts a t  captur iw deer, 

nmt db tance  iiPlcreased iglld deer were more w a r y  when they ware Pn areas 

&re eap%ure attempts were frequent, After being captured deer ahowed 

greater IEmt B i a m e e s  than at other %Lines, 



t &%stances than h m t &  deer8 and, Autry Q1$7) aoted tht 

distance of k&ed deer changed a f t e r  hmt* as deer 

mr%ceaed =re eften. %m remote open 

when a p p m h e d  at s d3staace u n t i l  within 5Q 

%en the  scent of apr finLNdler was detected, deer had greater  t 

asLeLPlces Lhaa V v i d  cues alone a ler ted them. One doe qu ie t ly  ran 

fmar an open area with tail between legs aid without any noise when she 

ent1.y detected the scent of a dog, which appeared at Wle .edge of 

Mae only 90 seconds later fron a direction upwind of the doe, 

Bees farms had a greater f l i g h t  distance and were extswefy 

e ~ k y  &en with t h e i r  fawns. Michael (1967) a lso  noted that white- 

WkB aoes wlith fawns were more waxy other deer. Flmt 

roam variable between indibviduals. Some deer -that were mse a c c ~ l s t s ~ e d  

Lo t b ~  Interaction i n  housing subdivisions had very s 

fli&t cUslances, Some deer, especfially uiales, could be approached Lo 

ul%ln 6 t o  12 f e e t  wlthout becoming a h e d ,  while others, notably 

does, were more w a x y  9nd f l e d  when approached from over 106 yards. One 

lng doe (HOP), however, k c m e  so tame that  she did not b c o s e  

a-ed a s  cease activltEes even when the observer remained only 10 yaxcls 

f r o m  her. 



&ion deer r e l y  fk%t on scent,  second on heap&, 

Lion 

of g W u b  t fssues  of deer ( m y  1959, Quay and Huller-Schwa~ze 1970) 

arad &pis of pPleromones and t h e i r  e f f ec t s  on d e w  bha-vior ( ~ u l l e r -  

mwza 191) have provided insight in to  the  Imnponr%mce of o d o ~ ~  h 

h a t i o n  mong these an 

Use of scent f o r  recornit ion of o f f s p r a  by a doe, and for 

bat- hidden fawns, lhas been demonstrated i n  white-Lafled deer 

(J&QR a t  aP. 1972, White e t  ale 1972) . Huller-Schwaree (1971) found 

*L black-tailed deer marked t h e h  home es  using forehead scent,  

hft i n t e r d e i b l  scent on the  ground when alarmed, and used u r h e  and 

mLdfLarsal scent iin conveying messages over moderately large distances. 

appa red  t o  be ident i f ied  as t o  sex, age, m d  individual at close 

e bgr means of t a r s a l  odor. Rubbing the  forehead against  twigs 

and leaving odor m y  serve as a means of agonlrslic 2.nteraction b e t ~ e e n  

deer (Huller-Schwarze 1972) 

Key deer employed types of communication which best  enabled them 

to relay infornation a t  a distance throughout wooded areas where 

v f s w l  in terac t ion was limited. Such communication included primarily 

scent ancl sound, which carried i n  wooded areas over greater  distances 

v l sua l  s ignals  tha t  required open areas. Visual communication 

occusred more in open areas o r  where deer were i n  close contact with 

sxw mother.  



&EP the  doe 

%a %ase six, 

auPd y e m s  see@ t o  recognize one 

arceo191eres hocks when they w t  and 

between deer untlil %hey w e m  

am3 4mwnLly  sniffed the hocks of other 

d& ~aLches fn sill directions- 

(2 'Lo 2 aonths old) relied on scent to %3e&%fy t h e k  

-&&a seenrl. og the deer. S f  the deer w a s  identified as tbeiz doe, they 

r Pawns attempted -Lo 

f a m  can f ollwa scents w a s  

ed fam followed an Path 

i%s 

'be8 a1%, 73-1-e PMB w e d  out of sight befare L& facan got Lo its 

and slovly followed with its nose to the gmmd. 

loans appeared Lo be eonveyed by do-r- or 

d deer, were seen to 
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~ P n g  to near the deer, stzdng at it, and rresa 

by sorne olfac.koq me,  m y  have been the resu l t  of the  

mix of the tarsal t u f t s  and tail (pi- 9, p* &I). has b e a  

rpradrrd I?m B1;Pck-Mled deer when they became d m e d  (~u31ler-%hwme 

~ 9 7 6 ) .  8alsiw of the t u f t  and CaiP ~lagr release large =.sub  of 

@&mnes which, when detected. by other deer nearby, s e w e  t o  alert 

%em t o  danger. The ,s+t of s a b e d  t u f t s  and tail may also  cause 

deer nearby LO become a le r t .  

A t  c e h l n  times of the year, the observer detected "nusky" d o r s  

*I &ulL does, whlch were s ng o r  ~ Q V @  a t  very close 

BIB usUally was durir~g tlsnes when does nursed fawns, and may have 

maulted f r o m  increased pheromones, which served t o  help the fawn 

m l n t d n  o r  gain contact w i t h  the doe. They a lso  may have resulted 

when does, which were more a l e r t  during these times, b e m e  disturbed 

by the obsemer and released the odor when the hair  tufts and caudal 

I s a h  were elevated. 

h e r ,  apparently detecting: scents of humans and dogs at distances 

o f  up Lo 200 yards, were observed t o  quie t ly  t r o t  t o  heavy cover off 

%o the s ide  or  di rect ly  downwind of the intruding animal. This was 

done without flagging, snorting, stomping, o r  any other obvious alarm 

msgonse. Such deer generally avoided detection by the Intruder. 

Sic-postiq behavior 

Sign-psting behavior has been described fo r  black-tailed deer, la 

which use of odor and scraping of vegetation serves f o r  keeping family 
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~ e t h e x  l n  the same area serves t o  kit 

k a w  season, Key deer bucks scraped ihnd m t i h t e d  s d l  p b t s  

aad hl+abs of t r ees  by rubbhg with t h e l r  an t l e r s  and forehead. IPnis 

&tea look the form of sham b t t l e s  as mlbes dbec ted  an t l e r s  fornard, 

l y  sw3.e contact, then hed the flbefible objects by twPsLbg 

the head while pushing. A t  other times, the buck stood 

and twisted its ant lers  Bn ove ing branches. Often broken 

were snlffed and licked. h e r  were observed antlerin43 

v ~ e k t l o n  while alone, when w i t h  does, and between b u t s  of combat 

other BPIcksB No m b b i w  of m e o r b i k l  glands or  the forehead at 

b e  of the  ant lers  was witnessed8 however, it could not be 

da~mflned that such behavior did not occur. 

B one h t a n c e  a buck moved through the woods sniffing vegetation 

nn%fl  he came t o  a section of lowplants,which had been ~prwiously 

m t % h e B ,  as midemed by twisted '$rmchee b a i n g  dried leaves, lie 

then rethrashed these branches, sniffing and licking the broken t w i g s .  

f i r  3 to 4 minutes of antlering these shrub9 he moved off through 

LnB wOOdS. Th%s,and other antlering of vegetation above the head, 

~ s e m b P e d  the ?lead rubbing"" behavior described i n  mule deer (Muller- 

&hwwze 1971, Huller-Schwarze 1972). This behavior a lso  resembled 

&sn lp l ions  of t e r r i t o r i a l  "sign-posting" behavior ( ~ r a f  1 9 s 8  Linsdale 

and Tomich 1953); however, neither hock urination, pawing the ground, 

scent of any type were observed a t  these times. It seems 

Lo have l i t t l e  o r  no significance as f a r  as denoting t e r r i to r i es  of 

miles, alnce several  males used the sane area and each male moved 

emntr ively  d u i n g  the breeding semon. 
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s m s  to 

atewt s %a* the area. m% the r e m u c t i v e  season, L h b  

bcpease the chmces that 'bseedilnp: 

-there and would be esspecially ;xlvasl-eoras at low f33pbLi0n Ilebrebr 

In  I J % S ~ - Z ~ O ,  m e r o w  marked &.uPL anhaPs w e d  Into Watson 

6"w ~riods of 1 t o  2 days t o  s e v e d  weeks, %Pi the case of adult d e s .  

The cause of &is wwement was not evldeknl; however, it mar have 

maul ted In  large numbers of deer us- a smll area during the breeding 

~ c t i v l t i e s ,  ELnd may have functioned iin b-w animals in to  close 

srsakct. M u l t  does were not seen t o  make such moves d the  197%- 

1 9 2  s w o n ;  however, Hlales fmw the north enb of Big %ie Hey were 

seen La f r q u e n t  the hammock area. Males have been chased out of 

oLher axeas by Larger d e s ;  however, t h i s  seeraed unPiIrelgr, s b c e  the 

xlciLes LhaL entered the hammock were mate-wed Is, and 3.1 appeared 

fht there were higher eoncenlra l ios  of m%es 

ouLsfLda of the area. 

QOm scent marking w a s  evidenced during t h i s  study; it w a s  

Wrf"omed by both males arid females, and o c c m e d  during all times of 

%s yearur. Both males and females hock-urfmled. 'his wars accomplished 

while winat ing;  the rear  end was lowered, the hind legs were s l fgh t ly  

bent a t  the ankle, positfoned so that  they met iaL the mid-line and were 

baea* the stream of urine ( ~ i g u r e  28). The hocks were raw& SO that  

glands were rubbed together as the urine was plasslqg over then. 

S M l a r  behavior was observed and described f o r  adult  deer by b w m a n  

and Hubon (195757) 8 Severiwhaus and Cheatuma (19%) noted that 10-daydld 
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attempt& -Lo mrfmte on e2leL-x M& legs. Rub- 

w a s  s b e m e d  In  Key deer of d l  sex-age e k s a s ,  has k e n  b t e  

fm other  deer as a k h v i o r  which serves t o  m,rR ternitorbas, $0 deposit 

with &emraones that i r x l i a t e  PpIpiological estrus,  t o  mzk wcl 

MentUy home areas wed  by fawns, and t o  mark fawn s i t e s  

[&TUlar-~chwasze 1971# %Vos eL al. 1$9). A captive adul t  deer, 

areas where he o r  other deer had urinaled, gave the "flehmenW 

rasmnse (see Reproductive p a t t a m ) .  Wten he licked these areas an3 

*n urfmted on the spot,  Key deer were observed t o  u r h t a  without 

b&-rubbing: a t  a l l  times of the year as well. The s t b u l u s  t o  hock- 

leuB was ~ 4 6 %  elears  

$fPey (192) noted tha t  in asliodackyh, c a l l s  were not s i tuat ion 

s p e W i c ,  b u t t b t  the c a l l  depended on the stimulus in teres t  of the 

s i%wtlow Easiik the level  of excftersent of the ananlma%s, As t h i s  Lncromed, 

calfs became louder, longer, and of higher pitch. He hypothesized 

that  a f m t r a t f o ~ ~  t y p  of s i tuat ion evoked a vocalization; however, 

the type of vocalization given depended on the level  of" excitement of" 

dne ufmalc  ra ther  than the specific si tuation. Thus, they did not 

convey specific messages, but rather conveyed infomatlon on the emotion- 

a l  s ~ t e  of the animal. 

U m k l e  and Tomich (1953) noted that  the most frequent sounds 

muted by mule deer were those of snorting, sneeziw, vocslfzation o r  

$scornlion, These varied i n  t h e i r  er of expression, am3 In the& 

effect on other animals; each conveyed a variety of  meaning;^, They 
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B-I= t o  'Be closely s s o c b t e d  with wariness in deer* h e r  

have also k e n  o b e m e d  t o  US& BOW as eoplLaeL between does 

Wth fB3)  axid between d e s  am3 females during the  

a and Toni& 11953) SOm cemids  appear t o  d a s t w i s h  each 

other by volca  lank fw1l3); however, Lhls has not been d o m e n t d  

brJoPLh h a i c a n  deer. Use of snof.tim avrd non-vocal s 

.@Larrp% the  f e e t ,  serve t o  intimidate o r  arouse an h W e r  (a 

'Ped& 1953, Variw 1969). 

!!ley aeer  used a wide e of auditory comuplication; most dld not 

w e r  great  dfs tmces ,  a.~%d they served raalnly as con tmt  calls. 

h e r  of dl ages and both sexes emitted contact calls. the  

Pareedlna~ season, adul t  and yearling males, while nose-tralllPlg o r  

m u *  other deer, emitted a low muffled every 2 to 3 seconds. 

90lltary males, as well as those with females, emitted these grunls, 

&ieh were audible ( to  the obsewelc) a% 36) yasds or more ow a cab 

MulL does began maternal contact ca l l ing  immediately a f t e r  

g l v l w  b i r t h  t o  a fawn$ when the fawn began crawling o r  moving out of 

reach or out of s ight  of the  doe, she began t o  c a l l  (see Fawn ac t iv i ty ) .  

CSlree occasions, two does, which were observed giving b i r th ,  called 

~ l t h t n  7 minutes of parLurition (Tables 24 and 25). Two I n e v r i e n c e d  

2-year-old does did not c a l l  t o  t h e i r  fawns, even when the  fauns moved 

em.& of t h e i r  s ight  and cried,  Contact c a l l s  may s e w e  Lo reenforce the  

--fawn bond between the  two animals. Does, when wing fn areas  where 

barn were last bedded, uttered low contact c a l l s  while searching f o r  

%hea. 
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Y-1- we;as ; iodly  uttered eonhc t  d 3 . s  while 

@f s u b  h b v i o r  dec%eseB when faa i ly  gsoups s p l i t .  UeapZN d e s  

g e n e d l y  ceased t h i s  khavior:  however, yearling wid adult does 

i o m l l y  uttered c ~ n t a c t  c a l l s  when following other zven~lxtm 04 

*k 4 d l y  un%Ls. h e  male, whi& had remained with h%s cPm for 

ever 2 y e m e  cried when follow%ng o r  mkbg contact with her, and 

u t h m d  d i s t ress  c a l l s  when she was out of s ight ,  'i$ls b h v i o r e  

d & o w  not characteristic of a l l  males, w a s  observed i n  Y-1% 

a s s  prior t o  t h e i r  separation from the farnib uni ts ,  

Distress d h  were uttered by deer t h a t  ha8 become wlostR f r o m  

&Itair fmi& unl ts .  When captured, deer often bleated loudly at first8 

bowwar, they then became mute, even when subjected t o  the contimed 

a b s s f u P  conditions of marking. Under conditions of s t ress ,  fauns 

gave a d i s t ress  call, which was audible a t  over 100 yards, and no 

eeweil t o  rejoin them with the i r  does. Does r e ~ p d e d  t o  

B b t r e s s  c a l l s  By ragidly moving t o  retrieve the fawns, When one fawn 

f@l1 into  a mosquito ditch and cried loudly, its doe ran a 

the ditch,  despite the presence of the observer only 40 yarde; away In 

full view. 

V ~ ~ ~ l f ~ r i ~ L i o n s  were used as expressions of alarm by disturbed 

dear. Ynen suddenly disturbed by an object at close range, deer often 

snorLed by suddenly forcing a i r  through the constricted nares. Vhile 

Bfdulb, year l iws ,  and older fawns responded i n  t h i s  

@t&ledr i t  w a s  more characterist ic of adult fernales t h a ~  ather  deer. 

Oftan such snorling w a s  continued when they touched down with t h e i r  



- %a 
feet as they 

o'$,&Ca. a s o w  b t d e r ,  88-3 anit ~ O I I ~ ~  the forefeet. It may serve 

aid &Q t o  s M l e  o r  

an bt-er, as obsemed In p @ o m  1969). 

(1~2) found that bucks and does rrs& a sn& &en eonf"r0ntlrqi: 

Lfhe breeding season. 

a dlsp%Jri~lg t o  other b~&, d e s  emitted a se r ies  of very 

snorls, caused by constfiction of nasal ]passages and forcing 

r%r fn very rapid bursts t Ltne nose in a ser ies  of four t o  eight 

s dm* 2 t o  3 seconds. ILL UIIS time, the boQ w a s  tensed, neck 

isam&?s appeared strained, and the &ex generally ps i t ioned  himself 

a% w l e  of a b u t  3Q0 f r o m  the object t~nard which he dispbyed. 

were usually accompanied -lookWu and siere 

o b a  followed by a "sidlew (see 

ma rapid s n d i n g :  s~as a31 M e m e  t ype  of  %onistic d i s p w ,  

only d u r h g  the breeding when intruding males were 

we&. It w a s  often perfo i t h  enough force t o  take on a, 

qualltgr 04 a whistle. Such loud , warming, o r  in th ida t ion  ca l l s  

Bad Ule advantage of 'being heard over a large distance, and served t o  

a l e r t  other deer within a 100- Lo m - y &  area. 

b other sound, which served as an aler t ing agent, was a foot 

sCoq, which could be heard by Ule observer up to  20 yards away when 

m a - d  on bare wU. Deer, by some unidentuled r;owce, 

&*n sno&ed, ed, advanced &lourjly, and stomped one or a l te r -  

nate f ron t  feet.  Storapiq served -@ a l e r t  other nearby deer of p s s i b l a  



nna 
very a l e r t  when Lhe doe s Emen: fee t ,  r a s e  

1"Qp a w e s  at any M h e r  dlsLupWce. W m  mp&&$. to 

am3 & o a p b  by quickly retreat* t o  cover at. b%p sped, m in 

sf p u n g  fa-, b p p i n g  in place and "fr=eeeLrg' ( Q u d  1562) 

the danger gassed, Other noises rrrade by deer h l u d e d  sneez-, 

cation between deer of the germs Odocoileus is 

%M by ant lers  Bnd arrector pilorum smooth auscles, associated 

of contrasting color patterns (~enshau 197is C u W i e  1971). 

%ha-% o p t h i z e  body s ize  and an t le r  s ize ,  ase ut i l i zed  t o  

agonlstic behavior between deer (cowan arpd Ceist  1961, 

'1 1sw, but all these visual displays are useful only in open 

ore only t o  a llmited extent i n  dense v e g e k t b n .  

E q  &er used p s t u r e s  t o  express alann amPrl varisus stages of 

en disturbed, deer raised t h e i r  Lafl and erected ha i r  

ed the perianal region ( ~ f g u r e  9, p. 41); raised tails 

se3nr& tc a l e r t  other deer standing within s ight  of then; however, other 

of comnica l ing  alarm were more effective i n  the 

areas, where vision w a s  res t r ic ted by dense vegetation. Deer 

f r o m  apparent danger, carried the t a i l  up; as We degree of 

c x c l w n t  increased, the amount of tail "flagging" increased. When 

out." of an area, the tail was down, closely pressed against 

errd; these deer were much more d i f f i c u l t  Lo sea. Various 

, discussed elsewhere, involved tail position, 



MX-age C ~ S ~ S  w e x e  Sees 

& m i c t p t e  In 

3.n B n L e ~ l t y  f a  %be b & i ~ g  season, anit 

anrPa following Lhe 

et &I, (1%5r31+320) d e s d b e d  f ive d i s t iac t  ptms, 

lrhl& 3.s~ We--led deer, corneyed ssive fntent. MIL$ t%ie less  

&tense -lmk", the neck head were errdeded, ears were along 

neck, and the deer s d "k-ntly a t  his  adve 

@f 3 to 68 seconds*, PP= Ule *sidlee", the buck "t 

%(Pdaf B0 fro= M s  aLagonfstW. WLth had erect and chfn tu&& in, he 

took several step toward his adve ; the axrector p i l i  effect  of 

aa~wabd s h o d b r  w a s  pnoplldced, cowan a& ~ e i s - t  Q1%1t5i?3) 

mLed the 'much* aad 'clrcllng" in mule deer t o  be a s-frailar Behavior. 

IAe foWh threat noted by Thornas e t  al. (1%5:321) w a s  the -antler 

Weat '  In ~ h i c h  'the head was lowered so that  the t lnes  of the antlers 

p i n t e a  &ecLly toward the riyal." The f i na l  action, the " m h w ,  which 

wars &so desertbed by Ccpdan and Geist (1361) occurred when ant lers  made 

contact and vigorous mine: ensued. The " m h "  w a s  seen only twfbee 

IrJr Thonas e t  al. (19j5) In white-tailed deer. I n  addition, Omga (1972) 

mted s n e l n g ,  Rstr%*m, and efP;b$Ling'4 3.n Hichkan white-LaSl& deer 

frP &ntere 



pstms ax& dPspbw as those dedesgbd abwe were 

m u e n t l y  observed In  Key deer csnrreyl'w 

m b b s k v e  se la t ionsh i~s .  D i s p h ~  were &ten seen when two deer case 

b t o  comlact while feed* o r  n w b g p  prr"ior t o  SentliTyfw one mother. 

S a 1 e r  deer g e n e d u  assmed suhahsfve postures &en larger  o r  more 

essLve deer advanced toward 'them. Untll  deer recognizexi ~Lhem as 

b a l l a s  dear o r  farslly members, some aspects of p~stwfn55 were 

wlcPent. Postures r a g e d  from mild threat  displays t o  extresae 

rsfkoa with R f l a i l i w w  o r  use of ant lers ,  These d l s p h m ,  riTl orcPer of 

sion, are  discussed below. 

ckw pestuse wsbs assme& by an s s h e  an-L o r  by 

0- aalmal which was h l n g  approached by mother;  often both an-s 

d the posture. Ears were firmly pressed b k  and aPongsl&e the 

Wck, the awnings directed backwabd and away from the neck  we 
29). OfLen the neck w a s  stretched and the head w a s  elevate6 with the 

ebb pulled i n  tmaA the body. "Pke a b e i the r  looked away o r  t o  

the s ide  of the other animals. 

Perfonam a "stareR, the deer faced In the direction of the 

opmnent and stared at him. The head was In l ine  with the body, the 

eazsr l a i d  alongside the neck, and often the head was Lowered t o  jus t  

b low shoulder level,  while erectimg the ha i r  on the neck md shsubderrs 

gave the 'boQ a larger, hunched effect.  I f  the opponent was nearby, 

*is generally lead t o  a %.head-upw threat,  i n  whPch the  deer raised 

-@he head, chin extending upward a t  anangle, whfle the e w s  were against 

the neckp and the d i s p w i w  deer kept the opponent i n  sight, This 

appased t o  be an fntentfon movement, jus t  pr ior  t o  rearing up f o r  a 



2% mica3 R e m - h & "  post-, used ircd a s&lCi 

*at aLspw. Koh t he  erect he& a& 

F 9. miwl *sidleW posture, a threat display 

used when males encountered one another 

during Lhe h e d i n g  season. The en-getl 

neck w a s  presented a s  the male slowly 

dvanced Lowan3 on: murid the  intmclen:, 

Bote the em-back and pilo-erection. 
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%$Ir&e"", CenePalb sBlidafer manfraslls o r  c lear ly  s u b d 0 ~ 1 i w t  wPIBEfLs 

from the %e&-upW &at. Deer meetlrg a a l l i e n g e  by 

at one m o a e r ,  =wing s t s f - l e a e d  3.n a t igh t  cfpcle, and 

sat* the s ide  of the body t o  the oppcnent p r f o r m d  We "sf dlew 

e r n b P s  mrraain- i n  the face 0% t h i s  threat o r  those that 

lowly usually evoked Lhe "strLkewe With the head elevated, 

Lucked Ln, and w i t h  ears back and hakc erect,  Lha 

its weight t o w e  the rear,  and, us- one f ron t  leg, kicked 

l y  towasd the object of its ession. Usually the leg w a s  

cted + m w a r d  the side o r  rear  of mother deer; however, deer were 

wea t o  "strike" hehead-on on occasion when another deer fed too close 

is?& d other displays. Generally the 'k t r ike 'kesul ted In  a 

~paiLmL away from the aggpessor. 

LI mrs intense form of aggression occurred when the " s t r ike 'bas  
* ,  

m M m d  with a ""nusRn, in which the % s e s s i v e  deer D"s;tmck" out st 

e r  deer while chasing it. This was often seen when yearlings 

8 e B  one another, andwhen adult does chased other does and yearlings 

ou% of area&. where they had young fawns. Ozoga (1972r864) noted that  

US& "the rush o r  snork or  'both t o  dominate bucks i n  half of 

their vldorfes"6 however, Key deer did not use snorting in  their 

s h e  encounters with other deer, but often used the rush, 

I n  so- Inalances, where the object of the 

mtrwt, But rather challenged the aggressor by returning the s k r e  

sad. upn posture, the resu l t  w a s  a "flail" display, fbn which both 

&a rshuted weight t o  the rear,  stood upright on the i r  back legs, and 

suQ taw& the other deer with the f m n t  legs, Such *fkilaW 



a s  
lasted fo%" a p r P &  of 5 t o  10 seconds and m s d t e d  on@ 

to the  elde aPedl h c k d % a m r f -  the nmilb" 
e r  of ten  @ m h e d W  and "stmckr" eat. at the 

s h o d  dPLstance. m e  e9;1%7Lli ac Between 

melli-mt&& Beer, Both of which were hQhly naatfva- ad. nearly equal 

ee, E't w a s  o b e m e d  iia those periods when a sWi: oc 

that is, when adul t  male d o m h c e  s W W  Lo adul t  

e or vice  versa. Such sh i f t ing  Ln the socM h i  

&tween breeding and fawnfng seasons. 

On & 3Ufg 1970 at  0800 h o r n ,  while two adul t  l L ~ l a l e s  3.n velvet  and 

ai&23L w9.a a yearling wale were feed- In an area together, 

&Up% sake and t he  female ' f lai ledw at each other three  times during 

r wr2od of  5 m t e s  ( ~ i g u r e  8, pa  41). The other adu l t  wile always 

W e d  awa;y fms the  aggressive pair, andthe fawn fed 

bw dit:t.r;ur'tiea. t h i s  period males were reassertllng themselves 

war IhBuft feaa3.e~~ which had k e n  d o m i m t  d u i n g  t he  fawn%.% season, 

I P W e s  used the  "striken and n f l a i l "  more of ten  HlaPes, and 

&ar  o f  a l l  ages were observed engaged in these ac t iv i t i e s .  Bucks were 

Been Lo *strikeo o r  "flail" only during those times when they d id  not 

golfshed ant lers .  Bucks with polished an t l e r s  always used the  

mtlescs iP1 U1eIP essive ac t iv i t i e s .  Those bucks In velvet  o r  

w i l k m t  mtkas, with only one exception, Mere never observed t o  use 

ession, ra ther  they used the f ron t  legs. Hicha-el (1968~~) 

m b d  that ihntlerless o r  velvet m l e s  used the  "flail" am3 "sLrlkew i n  

sss lve  amountem. Use of an t l em i n  velvet couldl pmve dangerous, 

slme the delfcaLe skin  covering the developing a n t l e r s  w a s  eas i ly  

Insured. 



m 
Qa 28 June 197ir a Ls-yem-old male appTroachd a 1-year-~ld  d e  

f r ~ ~  the rwt rear  and by t h i s  head t o  the sfde am3 downward 

so t h a t  the aa t lefs  were t o w d  and slightly lower than the grearlinrg 

Buck, strongly thrus t  h i s  head l a t e ra l ly  tow& the deer, & a t  the  

%h raised an& rotated h i s  head t o  a n o d  position. H i s  an t l e r s  

stm& the younger deer sharply i n  the side. Such action with polished 

an t l e r s  would have probably caused severe woundst however, the velvet- 

covered ant lers  appeaxed t o  cause no external injury. The action 

rseulLed only in We younger deer t ro t t ing  away f o r  30 yards, Ulen 

slowly walking ahead of the adult  male, which followed him into thick 

vegebaon .  

Aggressive behavior was generally res t r ic ted  t o  very brief  bouts 

cf" actual  combat, except i n  those gushing bouts between equal-sized 

adult  rnales dur- the breeding season. Most aggressive behavior raxely 

proceeded beyond the "starew o r  "head-up" threat .  Generally, deer faced 

w i t h  a, larger or  d o m i m t  ;bnlPnal Lhst assumed the nstare" or "head- 

up" threat ,  lowered its head, looked away, kept the t a i l  tightly 

against the  body and between the legs, turned the head and shouldem t o  

the side,  and began t o  move off i n  the direction i n  which he was facing. 

&en backed down, deer moved t o  a position downwind, o r  extended the  

heail and sn9ffed a t  an aggressor ( ~ i g u r e  31) * A submissive deer rarely 

resumed a challenge once it hxd backed down. The aggressor often main- 

tained a %tare" i n  the direction of the submissive animal; and, i n  

eases a s r e  a male w a s  defending a female, o r  In which a f e m l e  w a s  

chine; other deer from We area of her fawn, these aggressors c d e d  

or followed the retreating deer f o r  a distance, occasionally t ro t t ing  

Lo catch up and resume the @str ikeM xnd "rush", 



=5 

iwr* @vrlnrr asm Lga new 

-&he& am fawns when we=* the re  m e  farm s f  

ewer, &pnad% upon whether o r  aoQ the  deer weme related. While does 

s5e.y =ere mu& gentle %n mpnw the3.z 

to g e t  away fmrn a n w *  faun, first hrP& to 

the s u c U i w  v1Ul -the Pmnt legs 

en Uhe Pawn s-ly w e d  forward and wnt*& t o  n m e ,  the 

?awed LO the side,  stepped over Ule fama H$In h a  back leg, 

bwsv* t he  fawn ing fmm b e h M e  She then w e d  may f a s t e r  and 

to nume unrelated does  ere ~ s t m c k W  ss Lhe back, just 

?dkme they could ge t  fn gosition t o  nurse, M k n  We doe moved away 

e fawn; then "struck" at it, dhhv!hg k t  away. 

h k m *  "starew aPla "rushn t o  drfve them away; however, a t  l e a s t  one cloe 

gently with her head t o  drive her  2-yeas-old buck ahead of her. 

placinf: her  head beneath h i s  r i b  w e  from the sick, then l i f t i n g  her 

be&, she m i a l l y  l i f t e d  hlm off the ground. Repeated attempts 

resulted In  a gentle shaving fron Ute s ide  =the9 than l i f t i n g  

h4oa ofr h i s  feet .  Such ession was a gentle e r  of driving the 

deez frogl the area. Following t h i s  behavior, L h b  male and h i s  s ibl ing 

female yearling began using areas where they W never before k e n  seen, 

& seldom spent t h e  with t h e l r  doe. e h e  W chased 

ttiess fro= the afea where she kept her 
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Hale cokiBzt - m t t w  sctPvi t fes  of most species are hmgaly -- 
x S w d . i d ,  anthers s e m b g  the function of a spk -g  

M L w  weapm (~ewsbw l.%l). While encounles between Xey dleer 

freguently dwlng the Wee- season, 

S d l e s  Bucks backed away WeafaQeJLS1 froa a larger  

male, as was rep*& by m h h t o n n  and k'ioore ( P S ~ )  for Gmrgia white- 

Wls, or else the  twe Beer prEomed a se r ies  of 

*L varfed In Intensity. 

W L  often one Beer approached another cautiously with 

sad agalinst the neck o r  presentbg the an t l e r s  and perf0 8, 

*sralnw. Deer of e q d  siize often contimed BlspW* aszd m E n g :  h 

% circles; eZlhs occasionally led t o  actual combt* 

&en colakt followed displays, males gaclually alrproachd one 

moP.kr, Rsidh%R with ears back and star- hard at the oppnent.  

I f iq  then lowered -&heir heads un t i l  noses nearly touched the grsund, 

m s e n t i w  t h e k  i ~ t l e x s  close t o  the other deer, They m u a , a y  anwed 

fomarrl u n t i l  t h e i r  an t l e r s  touched, a f t e r  which they vigorously 

twlstea t h e i r  heads frola side t o  s ide  while pushing with the* bodies, 

pEvoLi~g i n  a c i rc le  with the ant lers  belag the central  pint around 

=hi& they w e d  ( ~ l g u r e  31). Brief push- b u t s  were bLerrupted by 

25 to 9 seconds of resting and quick glances arowld them, Each quickly 

msgoMed presenting hfs  ant lers  and braclng himself f o r  combat when 

CJne opponent lowered h i s  Read o r  presented h i s  ant lers .  

'@he% two well-mcatched deer fought, We contest s f t en  "og 

rQorous enough t o  potentially resu l t  Lnjury t o  the g;i9tlelm*. 

Bua:w a M L l e  between two 2-year-old males, when one of  the  contes- 

%ante was Lhmm off h i s  f e e t  By the other dieer, the  a e c o d  dleer $ackeZI 



31- aks g r ~ ~  &S Ilgllt- clus2ni; the 

a, Goabt between equal- 

@Lead males occar;ionally resulted in 

.&a one o7e both bdividuals.  





m 
the  Bout only a f t e r  the forraes mmlnescl M s  fwt-. 

SWl,l.Q, ~ i h e l  (isw not& Lkat fibl two a fLPfe~nt  f9qgAt~, dome8 

?&de8 were wct a t l i rckd by *eke oppnePrCs while they were d m .  

-PI fmt-, both deer terkded t o  place the forefeet fomarcP, 

the legs s w t l y s  lowe* the neck anil head between the fore- 

lags, hunch- the s ers,  rrnd using the h M  legs t o  push forward 

LO m e  frorn s ide  to side.  Once a deer was thrown off ce one 

6~ two dimes, or w a s  pushed backward several , it temiplated the 

fmt by moving 20 Lo 30 away t o  feed o r  bed. Combat seMom w a s  

msurned at EL l a t e r  t h e  Other deer feeding nearby generally ignored 

the fi@t-, mmfng out of the way only when the bucks raoved n e e  

whfle vigorously trying t o  push the i r  opponent off ce . 
That such c a b a t  q y  occasionally lead t o  serious injury o r  death 

wa@, W c a L e d  by the appearance of severaldeer,during and a f t e r  the 

b e d i n g  season, tha t  Large scars on the head, neck, and shoulders, 

leg  bJu%ies, b k e n  ihntlers, r%n8, i n  Liso instances, bone exposed 

&tween the ant lers  with sections of the frontals chipped and loose. 

Remhns of s i x  adult  bucks were found with holes between the f ron ta l  

Bones along the suture l ine ,  apparently caused by ant lers  of another 

deer. Another deer, fourd with a hole i n  h i s  side during the breeding 

season, was suspected t o  have succumbed t o  combat. Adult and yearling 

Bales Post col lars  and radio-transmitters durir.g the breeding season as 

8 resu l t  of the vigorous activl.Lies engaged i n  during f ights  with other 

a e s  . 
h e r  of all sex and age classes were harassed by males durLng the 

breeding season; but, normally al l  deer f led from the advances except 



rn 
mceptiva does o r  bucks that tt& t o  meet LPleb M l a w e .  dadu1-t 

smiles m i t t s d  a ser ies  af psaphd s b c c a t c  sna* &en c P l a 9 3 e ~ 9 ~  other 

wailera (see Audito~jr eom&catlon).  This w a s  oBsem& twice in  the 

Meld, once By am $adult d e  that ,  while with a mcefiive female, 

m s p & & t o  m o t h a s d e  t k a t a p ~ a & d t s 8 L & a t I l h e  edge o f a  

ed. area 1 9  away. The second klala snorted while s L a r N  

a vehicle that  blocked g alolrg ~ h i c h  he w a s  nose-trailing, 
' 

A p m e d  adult male repeatedly snorted when P stood by the ]pen. 

Wen one of Lhe does w a s  In estrus,  the buck often responded t o  the 

rasearchers i n  a e r  similar t o  wild bucks responding t o  other 

W e s e  Cowan and Gelst (1961) noted simik behavior i n  mule deer aa 

%ex cclrcled i n  the crouch position; however, Thomas e t  al. (1965) 

m a r  noted t h i s  behavior i n  white-tails. 

Qn 7 October 1970 a 2+-year-old male appeared t o  @%we i n  a -tW 

of displacement act ivi ty  by antlering shrubs between bouts of fighting 

w % t h  a 6$-year-slib d e ,  who had broken one an t l e r  and meabatlulePgr l o s t  

the other. The smaller buck moved about 3 yards away from the dominant 

r s n b l  and thrashed a low-hanging limb. M t e r  the dominant male had 

h e n  bedded f o r  5 minutes, the 2?-yeas-old deer in i t i a t ed  another 

w h l n g  bout. Both deer then moved into  the thick vegetation together, 

&her deer fed br ief ly  when backed down by a k g e r  male: t h i s  appeaed 

to be a type of displacement behavior. 



% a m e h e  the  lapact  of Key deer &&vim on the  l i f e  R i s t o q  

e3a.b c c 1 a c W  f m a  deer observed i n  the  f i e ld ,  1IC was n e c e s s m  $8 

mmgiLwb %helP repoductive i t y ,  Pn d d i t l o m  

%@ -the& k b v i o r .  However, Ule f a c t  that b h v i o x  of the  deer %Pl%lu- 

@need %he%r ~ u c t i v i t y  aPld ~ o r L a l i t y ,  arade d e l l n e ; i L a  the  h p a c t  0% 

af" t h e e  =re d i f f i c u l t .  Various aspects of t h e  deer" repro- 

ce and t h e i r  e f f ec t s  om the  oberved 

P m t i m  i c s  and herd sL+ucture (sex-age ratios) a r e  discussed 

bh. 

Ba@u&ive behavior 

(1948880) reported that there were w c e h h  major a e t i v f t i e s  

m t he  sex drive", which were linked ancP RvPrLually common 

t e  subjects." These included threatening and dfsplayiw,  

c w l e x i n g  and contesting, sign-posting and w k f w ,  s e m e h l w  fo r  a d  

h e d i n g  females, and prompting and tending. A l l  of these a c t i v i t l e s ,  

r e b t e d  to sexual behavior, were observed t o  some degrees i n  the  Key 

dear. 

B a m u c t i v e  behavior incorporated other types of behavior 

a s c u s s &  pevfously  ln to  characterist ic sequencer; o r  patterns,  which 

were msocia ted  only with the breeding ac t iv i t l e s .  The k h a v l o r  thatwas 

nly seen during the breeding season cras h 

other  deer by adul t  and yearling wales: t h i s  occurred while testkng 

unrecepLive females, and whlle tending and prompting receptive females 

d9escriBed by Fraser (1968). 
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PiRiLe-bW deex arad m l e  deer i $ p p a &  females at k mpM 

-.9;tiw pace and b e  them, s o m t b e s  fo r  up to s w d  nlm.&es 

d HU&LSOL( 1957iPI 

b d o r d  1962, GoPPey 19%). PIales begin slasfni5 f e d e s  2 La 3 

before the doe becomes receptive (sever meat- f 9%), 

ceptlve females run a short  distance and avoid the males 

(bford 1962). Chases end when receptive fewales s 

W e s  'breed them. and Wudson (199)  noted t h a t  the f ifst 

a%te@s to  mount a receptive doe were unsuccessful, aaB Golley (1957) 

MkQI that during the hip  and grecoital  stages of deer breeding 

%or, f i r s t  attempts were never successfil .  

lh Kegs deer typical srnent involved arn adult  rnale c h b g  m 

h i l i n e :  other deer; ~~ khavior  was termed n o s e - t m f l i ~ ,  when 

direcled towaad females In estrus,  !The pursufw r ide cmactefis.9;lcallJr 

had %he neck outstret&ed t o  the front,  the head lowered La a level  of 

sbwlder  height or bellow, the nose exLenrPed either forward towed. the 

doe o r  jus t  off the p W  when t ra i l ing  a t  a distance (F 

The erect  t a i l  wagged f r o m  s ide Lo side as the buck t r o t t e a  just behind 

*e doep and he emitted a low grunt a t  5- t o  10-seconcl intervals during 

=&a chase. Similar behavior was described by Browman and Hudson (199) 

i n  penned glule deer, Odocoileus hemionus, 

hies were attent%ve toward receptive females, which they followed, 

d i 6 r e g a r d i ~  other deer and often even the observers, vehicles, o r  other 

~ b j e c t s  &at  normally e l l c i t ed  alarm reactfons. &les bedded when 

females bedded, and usually stayed downwind of them, often close ar, 

10 yards away or  within sight. When does became active a f t e r  nefiods 



f 32. mica1 mse-trailin@; posture of an adult ~ n a t  

~a %he b e e d i ~  season. The neck w a s  out- 

with the nose near the ground o r  at 

a s  lwetl of a female's hocks o r  vagina, when 

she was jus t  i n  front of him. The erect  Laif 

M a t e d  a h%gh levell of exeftementr the gait  

 war^ sost often a t r o t  o r  fast walk. 
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& Mdnna;, d e s  resumed the  chase, 

mm@iveness ( ~ i g ~ p a  33 ) . e r  (%%8) suggested that. thhs wq be ;a 

fm of b i o - s t h u h t i o n ,  which could be s n e c e s s w  p e l u d e  t o  pm@* 

W& 

%hen dims move8 aBou"efeediPng, lnales minta ined sight of theis and 

gcmz9;lly followed at s &islance, oecas i lod ly  -hi% them k i e f l y .  

Umcep t ive  females moved t o  the  s ide  artd stayed away f ron d e s e  a f t e r  

'brlef chases raales oned them, Does coming fnLo heat genesally raa 

or m t t e d  about 6 t o  20 f e e t  ahead of the  buck. Ears  were d i rec ted  

toward him and the  hi1 w a s  e rec t ;  no ar rec tor  p i l i  e f f e c t  

w X?t&d. 

G e n e d v ,  the  only way t o  detewina which does were receptilve was 

-&@ note t h e i r  behavior toward ladesg however, one adu l t  f e d e  kine; 

sed by males w a s  captured and examinationz-evealed a swollen vulva. 

Buck8 appeared Lo determine which females were becorning receptive, 

b g e l y  by o l f a e t o q  cues; however, the female signalled readiness t o  

k e e d  by standing and allowing the  male t o  mount. Unreceptive f e d e s  

rsn at  a buck's approach. 

On 24 August 1971, two adul t  males i n  velvet  chased an adu l t  and 

yamling female while feedfie;. Chases occurred whenever the males 

app%oached t o  within 6 t o  8 f e e t  of the  females; however, these b u t s  

las ted  f o r  only 5 t o  10 seconds, andthen deer resumed feedlng a f t e r  the  

fenrales avoided the males. After males had l o s t  the velvet  from t h e k  

cultlem, chases and harassment became wore intense; d e s  

other deer tha t  they encountered. 



33. AnulL laale adBd aaulL dwliw 

&ulhlh% does so closeQ at the H e  

mnle0- Lhese 

mqulto dfLtcPl in froa$ Qf these deer. 

3, An aduft d e  smkffs the sl"arnaduPt 

I W e  during the breed e t h b  

behavior w a s  frequerrtly 

b e d i n g  season, deer were ofLen wen Lo 

raniff hocks of other deer when they encountered 

enei m o a e r ,  jobned a group & &ere BPP became 

darraed. 
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snif"f& f e d e  mgions EbRd hocks, a d  were seen Lg) 

.test *hF U r h e  

smf- u b e  of iu l~ ther  deer, bucks gave the . L ~ r p i d  Pip c L l  ( ~ @ h t  

nm), a l s o  termed a A f l b n *  r e s p n s e  (Scheider lWs a ik 

ae m m i & c % y l  p b a e e " "  ( c o r n  19%)~ which lrras h e n  observed Ln 

ffa w mlised, the nose w;as d a l e & ,  6tnd the head and muzzle Mere 

l y  elevated as the deer inhaled. This was Interpreted as a means 

zing the urine ( f97.2, Ewer 1968, Fkaser 1968, BPO 

Hudson 1957). Bucks, approaching a receptive female, t;ypically 

d the hocks ox urine, gave a Pip cur l  r e s p n s e  ( ~ Q u x e  3 9 ,  then 

the &Pn on the fernale" rump o r  s ide* One penned deer gently 

aUaged tRe female with h i s  antlers,  similar t o  the head mbbln(: o r  

but%- noted In goats and bul ls  ( ~ r a s e r  1968). TRis was never seen i n  

lng deer; however, occasionally the captive male, as well as 

* e - r w i w  malesI used their  antlers In ka;riasslw the unnreeeptive 

If the female stood as the male nudged her, he then moved forward 

while shlf t ing h i s  center of balance backwards, l i f t i n g  h i s  f ront  end 

off Ule ground, walking with the hind feet ,  and supporting h i s  f ront  

end on the female" a p .  While positioning h h e l f  above the female, 

Bia forelegs were held s t i f f  and came Lo be positioned just  i n  f ront  

of the  fernale" hind legs. The body of the buck w a s  hunched over her 

baek rvld h i s  head was positioned alongside of her shoulders  we 36) .  

make penis w a s  browht In  close Lo the perineal region of the female 

as erectlon occurred and intromission was achieved. After 5 Lo 10 



P i m e  Sb6. Typical breed- posture of adult male and 

f a d e  &y dear. 
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ts* followed by one 

a-W%' t, which p&ed tho fwd.@ P" resulted in the 

W e  s l iaw off  her Back. '6inl.s was followed by both PIeer mrnw 
*-elves and one moWler: mnd, then w a s  followed by a period of 2 t o  

5 of Mdlw k h v i o r s  While the wst-coitur; &Ib3;vPor, %II which 

wmem deer showecl no iimnterest i n  one gnoWler a f t e r  c o m k i o n  

(6olley 1 9 ~ ) ~  w a s  not s i m i k  t o  Key deer, UlaL reported by Verne 

(1355Ie i n  which males repeatedly serviced females and showed in te res t  

&tar breed- ( ~ e v e r i n ~ h a u s  19551, w a s  shilar. 

IV intromission was not achieved at the first attempt, which w a s  

esmornfy the  case, the nount- behavior w a s  repeated ahnost &ed%ately. 

The mls followed the  receptive fernale, feed- b r i e f ly  and watching her 

closely, even when she w a s  motionless. Does 'becoming receptive gener- 

ally ran with the  male f o r  2 t o  3 days before holding f o r  him, but Borne 

doe8 remained with bucks from 1. t o  5 day8. Periods of recept iv i ty  

k t e d  fo r  only about 24 h a m ,  s h i 3 . a ~  to the 24 t o  38 hours reported 

f o r  northern deer (cheaturn 1949, Erickson e t  a le  1961, Behrend 1966, 

Verne 1965). &veri*us (19553239) reported tha t  En northern deer, 

Yoes  may cause vigorous sexual s t h u l a t i o n  In bucks f o r  a t  l e a s t  3 

WB pr io r  t o  receptiveness and f o r  at l e a s t  2 days a f t e r  mstlng." One 

&oe m y  a t t r a c t  a buck% s'conttiuous and asdent at tention" f o r  5 o r  6 

byr: 0 

&re than one male per female w a s  seen on several  occasionse Of 

2&8 o b e m a l i o n s  of breediw o r  nose-tracaflfng, 126 (85.1 percent) 

lmclved only a s a l e  male stnd female, 19 (15.1 percent) involved two 

Wee;, and 3 (2.4 percent) involved three raales. Bespite t h i s  ac t iv i ty  



%% f& k l l e v e d  Urmt no aom t h m  one rsale these f&es, since the  

males were genesa lb  s d l e r  ibRd re away f r o m  the ~k or 

else the d e s  fought w i t h  one kck- down. %t?b oras noted in 

em ploplatiorns in which the larges t  d e  of the  group was dornimt  

b M o r r P  1962). Occmenca of large n m k w  of" f'emles belag bred 

s b l - o u s l y  by a number of males, as described by Shank (1972) f o r  

mts, did  not occur 'In Key deer; although a frantic chase lmolving 

Utrc?e &es and an adul t  doe caused four  yeaslings arad fawns t o  become 

@=%Led and j o b  i n  the chase behind the males. 

b e -  dates 

Vdms  reports suggest tha t  breeding of Key deer is non-seasonal 

snd Allen 1922, Severiwhaus and Cheatm 19%) However, data 

froa t h i s  study indicate tha t  breeding peaked i n  October, then declined 

kTB+o@ h e e m b r t  a few b r e e d i ~ s  occumed as l a t e  as Fe Qn 2b 

A m s L  6971 the  e a r l i e s t  pre-breeding ac t iv i ty  w a s  observed among a 

m p  of two adul t  males fn velvet, aa adul t  doe and her  yearllng female. 

'Ibese rzctivities only involved brief  chases as d e s  sed the 

f a d e s ;  but, behavior leading up t o  breeding did  not occur. No males 

%n velvet  o r  inales without an t l e r s  were observed t o  M f c i p a t e  fn 

b e d i n g ;  however, adult  males appeared capable of breeding as soon as 

velvet  uas l o s t  from t h e i r  antlers.  

Inkma breed- behavior involving bucks with polished an t l e r s  

was P h t  seen on 6 September and Increased in in tens i ty  through l a t e  

Sa@en'I>er, reaching a peak i n  early October (F r / ) .  There w a s  then 



>vb Qbrrrkv&tctllow of Brrdiw rtoll~2dll~r ~nch a o l m  r c l ~ r s m d o  %a nwkr 

o f  b e d l w  obe~vaCia~a  m ~ o r d s d  dwly C)rrd Cbr prrlldb &drd  wrr 

m p a e n t a  1m-72 b e d l l w  aswon, durlinq~ whlloh obernrallom vs,m rode 

bu(5hout Lhs rapducdivve asaaon, hb for 1%9-70 mb IW1..72 wera 

not for the e n t h  praiod. 
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r n w b ~ "  d 

OP ento Fe 

of b e d *  w e r e  

t%O= of -&% 

obwatilonas were? by 2 2  l k e e s k a s .  Ru~~epous 

smb wldennced atale a c t f v i t i a  

z t i e t f e s ,  as well as 

3.ng Wr of other sex-age classes, oc 

ae t lv i t les  of 

c a ~  whiQE?-MI& deer, deer fn %a$ftucles seem t o  

those to the 

early m e m b r ;  Geor& deer fa an enclosure -bed the r u t  by miti- 

ing 1365). Mew York deer had -peak nrLting between 10 

on the WlldlSfe Refuge, 72 percent B% Lhe deer bredbtween 

and 7 Nweaiber (White 1973). b e l e s s  (1959) r e ~ o r t e d  

bedfw ac$fvtty in Everglades white-kils oc *-out the 

 re, w a s  swst pronounced during September, & breeding hati, s u b  

st&& by the end of October. IUthou& from these sluciles It appeared 

3s southern latitudes deer tend t o  have earlfer  keedlng seasons, 

S w  rts and Cheatma (19%)~ k i n g  the i r  tion on vasious 

sludiies of deer herds a t  c i i f f e ~ n t  btitl iEes, indicated that 

deer ofsouthern latituties bred later.  Our study es ts  that the Key 

b l i c a l l y  f i t  the north-south pattern, %n a& southern deep breed 
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ewean, with '$re@&% csecasici?irSlw o e c m -  a s  9 t e  as F e b r a m .  

&lo n t  exception Ls the mom-sou% mpsrsCuctive gatten% 

Q%%t cf the m e r g l d e s  deer herdB which aemnstmteB peak. bed* 

e t % v % t i e s  3.n W c h  (Loveless 1959)~ neih1~1y i month e e l h e r  

q b t i o n  sf these dLfferelrces nay be Pn the a p L a L l o n  of the  

p-tf.om to local c o d t i o n s .  

onset of keediplg ac t iv i ty  has been a t t r i b u t d  t o  response to 

ned day length ( e r  1956) ; however, deer herds m y  be adapLed 

con4i.i;ions +.hat tens t o  mdify, someubt t f ie  onset of keed-. 

m % e  (1963) found tha t  deer on the as 'SlildlUe Refuge 3.n Texas M 

a miere?& repoductive pattern Ulan deer I n  &e smoundfng areas. 

%%eke U f e r e n c e s  he a t t r ibuted t o  &p"ctIon t o  the local  plant 

*ermr~log~r %a the moist coastal refuge Differences between Key 

&caz and Berglac%es deer rtlag: be due t o  s h i k  local &pbtiom. Based 

descriplioans of eonditlona In the E"vergaades (Loveless 1959) 

am early f'awn* season might increase the patentla1 survivorship of 

m e r g m e s  fawns, since $he PIay-Septem'ber rainy season, which f h i t s  

aver8hble food and space f o r  beclding, would have a greater adverse 

M e s t  an newborn fawns. %)using t h i s  sarne period In  the Keys, r a i n f a l l  

Qibd mnst have the same effects,  since water levels on the surface did 

WL &crease Because of ~ ~ e ,  That adaptations Lo local collditlons 

3.n the varibous deer he* i n  North America could cause local  differences 

,!in h & t i n g .  seasons, no doubt has contributed t o  the problems of 

&@9a%errabnf% p a t t e r n  of breedfry: Pn deer a t  various lati tudes,  and fn 

&eFltemZInP~1& w h a t  mechm%sm(s) tr iggers the onset of breeding. 



Base& en mxked does, For which h e a n g  wid w m l t i o r i  b t e s  

wwmt kmwn, f i e  gestation period of &gr deer w a s  i l ~ ~ U P t d  2.04 days. S"nb 

 ma^ s b f k  LO gestation p e r i d  repws&ed f o r  deer Bn Nodhem stEsLes. 

W e a h u s  and m s a t m  (1956) noted s: 2B1-by gestation period f o r  

hem deer, while m e a t m  (199)  indicated that i n  generid, deer of 

em lati tudes carried fawns 63 months (1% days) before gfLViq 

X a  HlcMga~r deer, Egickson e t  sf. (1g1)  reported a gestation 

-& of 200 to 210 days, while Verne (1965) recorded a 2&-dgy period 

156-211 diyrs) in penned white-hiled deer. The greatest  

was mpsrted f o r  upper HichLgan white-tails as 197 t o  222 d w  (&%en 

h v e n p r l  a950). Seemingly the gestation period is relativelgr 

fo r  a l l  Odocoileus, as indilcated by gestation periods of 203 

e, 199 t o  207) i n  black-tailed deer (Galley 1 9 9 ) ~  and 202- 

a&ya i n  m l e  deer (Robinette e t  a l .  19550 Robinette and Gashwiler 

1956, Dixon 1934). 

IBlrth s f  most Key deer fawns occurred i n  l a t e  April and early 

Late breedlng deer produced fauns throughout the summer, a s  w a s  

wldenced by pregnant does ki l led on the highway in  June and July with 

small fetuses; occasionally, small spotted fauns were seen i n  August  

a d  September. A fernale fawn, which bred i n  Fe y, gave " o h  in 

Bc?ptemBer, nearly 6 months b k e r  than most other does. 

For fawns, which were captured as newborns (1 day of age o r  less) ,  

kg kckdating 204 days from the date of b i d h ,  it was deterwined that  
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e m l i e s t  webe eoncebtved w m d  12 Septeabr ,  wd the h t e s t  m u r z d  

2'7 Octobr.  "iPth did no% supp& ear l i e r  rep* that there was no 

a p e i d  season f o r  fawning by Xey deer (&bur  amd Aflen 11922.9. 

Tba famP~$: semon b i d u  ills the pattern f o r  North b e r L c m  

-mi&, with soutRem % o m  giving b W h  etbliller L1.rihn nol-ehem % o m .  

a*). 0x1 the O d a  National Forest i m  central  Florida, It occurxed 3.n 

Awl1 ( S M ~  1954, as In Loveless 1959)~ and In the berglades  In 

m h  and ear& April ( h e l e s s  1959). Key deer fawn* peaked about P 

mna l a t e r  than those i n  the &erglades, and w a s ,  no doubt, a resu l t  

@.f 104 adapLations (see Breed- dates). 

The ram- season appeared re la t ively  stable during the %yeax 

However, In some herds, variations In fawning occur and show 

comliCLI011s with ra in fa l l  of the previous summer, tempratures 

p c s d i n g  the ru t ,  and cloud cover i n  months immediately preceding the 

r u t  ( H a h a s  and Bownine; 1972). 

Obewations  of breedimg behavior were made a t  a l l  hours except 

during 2000-2059 hours, during which there was a tendency f o r  deer t o  

h w m e  less  active and bed more (see Patterns of actfvlty).  m e  

greatest  breed- ac t iv i ty  occurred a t  around 0700-0800 houm and a t  

6500 hours (15.5 percent of all observations were Blade a t  0700, whtle 

12.7 percent of all breeding occumed a t  1700 hours) ,  This comesponds 

Co L i m s  when deer normally moved about just  a f t e r  sunrise aPld just 

efter mid-day beddiry: periods, respectively. A t  such times, bucks 

meurned the chases, 



In few b&.xig oBsenvecr9. One .adult nale rrtomt& a female (AF"o%) at 

19-20 h o w  on 4 Q c t o b r  197is a yearling male (m5i) bred a Eawm doe 

1970, a d  on 21 J 1971, at 0800, ~ 1 ~ 1  

& adul t  ma2.e m m t e d  a yewllw f e d e ,  but in tmaiss ion was not 

ev& before they rawed Into thick cover. A captive adul t  nale 

m p a t e d l y  rnounted an adul t  female a t  intervals throughout the  anrE. 

ntlg)ll, but the 2uLLficial conditions may not typi fy  a c t u d  events in 

-&a wild8 a lso ,  they were separated u n t i l  the female appeased t o  ba 

mceptive . 

Tha e a r l i e s t  breeding ac t iv i ty  h o l v e d  adul t  mimals, followed 

hhr by yeasllngs, and then by some fawn females. No fawn males 

w i c i m t e d  In breeding females (F'igures 38-42). The first bucks tha t  

m i e i g a t e d  i n  ac t ive  ~ u i t  af females were In the 2- t o  ?-gear 

age class,  with 2-yeas olds hint: excluded by 3- and 4-year-old deer 

whenever there was such an encounter around a receptive female. 

Yearling males part icipated i n  early chases and l a t e r  breedings, but 

d18 not actually breed during the peak breeding season. As 3- and 4- 

yaeu-.old males p d i c i p a t e d  i n  fewer breeding ac t iv i t i e s ,  they were 

=placed by mimals aged 5 years and older and by yearlings. In  

severa l  instances two o r  three yearlings remained off  t o  the s ide  

Bushin(: against one another while an adul t  male remained with an adult  

feraable, Yewlings occasionally particigated i n  chases, but seldom bred 

does, Similar breeding sequences of various-wed deer were reported f o r  



P 9. Observations of adult male heed- actlvlties 

September 1959 Wlrom 26 Fe 1971 . 
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cBeer, w i t t i  youqer  mPes and f e  b d w  only l a t e r  b 

n (White 193 ,  Robhette and G 

k9a 1m, ehsldosd 1962). 

m m v e r  am hnul"cemle w a s  present. &one with a r e a l *  d e ,  

male of ten n o s e - t d l e &  hersei ther  for  a shorb ac~ls-e, 0% =Lively 

her  aver longer p e r f o b  of t h e  u she was w e e  estrus.  $n%: 8 

%A3le 197'Or a y e d i n $ :  sa le  &tempted to 

ma after she t w e d  and "stmckW at h b ,  d r i v b  k h  a short  (lis-ce 

Ws mwated ly  attempted t o  laount her &IS she Lmtted t o  

cover ae; he nose-trailed behind her. Oae yearP1LFg male mounted 

Ma cwn m&er l a s s  than 24 hours a f t e r  she ktadi given b i d h  t o  mother 

bebtavior was seen only cm t h i s  occasion, and &Id 

a& Zmrslve the typical precopulatory actlv.vSiLy of char;lln(S o r  nose- 

Lsaf=Lw; lntromissfon was not achieved. 

t b e s  of peak breeding, yeanrlbg d e s  were seen t o  

w l ~ i p t e  818 only 3.9 percent of the aci;lv.piQies, where= in earQ 

&Hm"oer, November, J and Fe Uley pzu?tfcipated i n  43.3 

Wment,  lf .4 percent, 25.0 percent and 47.1 percent. of the ac t iv i t i e s ,  

res@clively ( ~ i g u r e  39). ~ i m i l & l ~ ,  yearling females showed an 

&crease in act ivi ty ,  participating i n  7.7 percent of the a c t i v i t i e s  

%gLe81ber, 24.5 percent i n  October, 17 .L percent i n  Novembr, 3 -0 

=cent i n  December, aJld 37.5 percent i n  J 

Host early observations of yearlings breeding lnvolved short  

&uses, which ended w i t t i  the wales being distracted by other deer, or  

'bg C b  pafs  stopping t o  feed, Only in Emehiber a d  into  Jan 

~rearPSiw F e d e s  seen t o  engage in intense b e d i n e ;  chases, fnd ica t iw  
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%a% they were e e w  in seasoa. IBb)th  adu l t  e e s  and fenwiles parti- 

C%BL& 3-n Pried* m s t  often b &*br w d  Movemkr, .$Bpri% off 

Chases h o l v L n g  yealfplg; d e s  were seen 

@pHCEtUy t h u g h  %he season, d thou& those chases seen l a t e  In the 

@ w o n  ware anuch aom h t e n s e ,  These smtl~lgs Lm September Oc tobr  

m d l y  fmrolved adul t  wales. U e d -  f e d e s  W f c i p a L e d  nost often 

Ba QetoberP Eind Kovemhr, j u s t  d t e r  the peak of adult  f e m l e  

W i c l g a l i o n .  

On 12 occasions female fawns paPLicipated in chases, usmlly b t e  

In t he  aeason (Figure 42). Some fawn fezides part icipated in repro- 

Buctive chases when they were in f i e  v i c i n l t y  of t h e i r  doe o r  s i s t e r  

when c b e s  began, and thus be involved fln the ac t iv i ty .  Later fln 

Clhs season, however, Lhey were aora frequently chased by adult  and 

gewl ing  aales.  On 12 Fe a fawn female, which had been 

&a a W o e d  yearling male f o r  2 days, held while the male mounted 

haa m d  achieved bLmmission. The resul ts  of Ulese obsenratlom 

IndiLcate tha t  adul t  females f iKt  came fnto  heat8 yearlings tended t o  

become receptive somewhat l a t e r  in Rovember o r  Januaxy and Feb 

a. liarited number of fawns were bred as b t e  as February. 

!be percent of faun part icipation i n  reproductive a c t i v i t i e s  

a p p a ~ s  Lo have decreased during the  study ( ~ l g u r e  42). fn 1%9-1970, 

fams were seen running with aales S;n Xmember, December, and Fe 9 

andt pwtlc ipated  i n  breeding activities up Lo 80 percent of the t h e  i n  

Fe This, i n  part, may be due %o bias of the researcher towarit 

mls-clasifying yearlings as fawns; however, t h i s  is not believed t o  

kave been the major cause of t h l s  l a rge r  'figure f o r  fawn breeding. 





3% 

b d w  activity,  and &mi% 191-1872, o d y  one fawn w a s  hoIvaP-e?B in 

.a chase. %t a p p m  -that there was s decrease i n  the re 

wtl$vity of feeeEsale fa- during t h i s  study. The one %am, known. to have 

w a s  seen Pta LPle 1s9-197Q season; one y e a r l u  female w a s  believed 

%a have bred as a fawn during the 2968-2569 season, anzd w a s  csm%tent& 

eaen with the fawn d u r h g  the f a l l  9nd winter of 1969-1970. There was 

nto avildence durily3 1971-1972 of fawns Iravlng bred. In some a t e - t a i l e d  

dear noguletions, male fawns have been found f e r t i l e ;  however, the  

~ d r l b u t f o n s  to the breeding ac t iv i t i e s  axe considered negligllble 

and Kllrastra l s 9 ) .  In Key deer, male fawm did not 

mf clpale In Breed- act ivi t ies .  

exclusfve behavior of 3- and 4-year-old males in breeding 

~dca&ive females could potentially limit the m b e r  of females which 

were sewiced when they came into  estrus. Pambiase e t  al. (1972) 

a w e s t a d  tihat (lees ma$ produce e n o m  sperm for  one or two &%1y 

f e r t i l e  matings over a prolonged period of time; however, I f  they mate 

several  times dally,  they probably deplete the i r  sperm reserve and 

s&fer a decline i n  f e r t i l i t y .  That t h i s  potentially could reduce the 

=productive output of the Key deer population was countered by the 

f a c t  L b t  those adult  does, which did not conceive i n  f i r s t  breedings, 

=cycled In  25 t o  Q days, One penned doe, which had a hip injury that  

apparently hindered her a b i l i t y  t o  conceive, was observed t o  enter  

e s t m  at l eas t  four times i n  one season, These periods were spaced 

at 24- t o  2'7-day Intervals. Other researchers of white-tailed deer have 

mted  that  the ovarian cycle is 28 t o  29 days i n  New York and Winnesota 

( & h r e ~  1966, Severinghaus Efnd Cheaturn 1956, Grlckson st a l e  1961) 
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3k.b b d w  &ult  f e d e s  were pmbbPQI seer which had mt. been 

wiw estrus  wri&. The r e s u l t  of &Lo ~ra rs  t% all  es t rus  f e d e a  

muld  w t e n t i d l y  semiced, r e g m e s a  of the  male's -vim. The 

m u l L  was CklEdL the ~ b e - w e d  Bales serviced a lasge mbr of fenales 

the peak k e e a n g  period; however, those does not semlced were 

b t e r  bred by l e s s  " f i t w  older o r  younger males. This i%y have %nflu- 

gmed the sex r a t i o  of fa- m u c e d ,  since more males Bireedfng fmy 

m s u l t  fn =re buck fawns (see Fe ta l  sax r a t ios )  g it a l so  spread the  

b e a n @ ;  season over s longer period of time, and resulted Pn a nurnber 

09 f a m  w h i c h  varied iin s i z e  be- seek at any time of Lha yeace, 

an obsemations of deer i n  the  f i e ld ,  it appeared t h a t  there 

wars o low reproductive success and a high proportion of wale fawns 

m u c e c a  (see Sex-age ~ a t i o s ) .  It w a s  *erefore n e c e s s w  t o  mlscedain 

whether t h i s  apparent low productivity was a h c t i o n  of %he behavlor 

sf Lhe deer, o r  represented ac tual  pmductivfty of the  herd. Tne age 

of' first breeding, the percent of deer i n  each age c lass  which bred, 

md t he  number of fawns produced per age c lass  a l l  a f f ec t  the r a t e  of 

p p h t i o n  increment. To determine whether females were seprsductlvely 

e d l v e ,  all f e m l e s  capturad were examined t o  determine the extent of 

udder development, t o  determine whether they were lac t i l t iw,  o r  t o  

deterwine whether Mey were pregnant. As Kay deer were stockgr 

( ~ p r ~ i o n a t e l y  shorter  legs compased t o  northern deer) they nomally 

a w w e d  heavy. Field d e t e r m i d i o n  of pregnancy was, therefore, 

QifSficuPt except dm%% the  l a t e  skqps, just. before ~ L u r i L i o n ,  when 



a s  
v e q  heawe udders w e m  o%Pbfim. S h c e  Key 

were weaned at a x a d  Bb months af qs, m a t e d  does aox-aally 

season* it YLIIS 

&ten b m L b 1 e  t o  d e l e m h e  whether a doe had bred; kowecberI BQae 

d b s  sti33. bad s P w t l r  e-ged But dry udders &en wptured, an& w e e  

f a  assume& -to have Bred d.m=%ng "eke ~ v 2 a  season and muted 

r X t  was $SslpssbbZe t o  deternine f ron exde-1 examinatkon tha t  

r &ep was rtoL FegPaBnt, due t o  the ion b tfraes of dropping 

w l d d  deer. 

~e@uclfve sLaLus of Beer was detemlnea when 

p ~ ~ i b l s  (Table 18) No fawns uem fomd t o  be repsoduetively irctlve 

t o r  &lactlPg), arid. 3 (13 gercent) of the 23 y e a s b w s  

lactat- when captured. Two (67.0 percent) of these 

as fawns. Of the 35 2-yeas o& -Nured, 23 (65.7 percent) 

were mmucL%vevely actfve; 20 ( e .0  percent) of these 23 deer had 

as $eal%s. For the 127 does aged 2* years and older, 106 (8'3.5 

m e n % )  were reproductively active, while 21 (16.5 percent) were in an 

wn eo&iLion. 

Lion of m&ilPed Boes ]?mvlded sore detailed i n f o m t i o n  

on the reproductlLvr? status of females, go fa- o r  yearlings were 

ZouM be megnant. "E"wenty-six (%.I p r c e n t )  of 59 does were pmg- 

m t ,  while 10 (16.9 percent) were b c t a t i q  ( ~ a b ~ e  19) .  The number of 

getwet, per adult  doe w a s  8,80, and the nmber of fetuses per pregnarat 

&e was L e s *  each h e h t l b s  female produced at l eas t  one 

fawnr, me wfnInrm fawn counL per fesnale elraaimd a d  aged at 2 years 

or suer w a s  1.05. 



Doe Does Active When Nunber N u m b r  But Not Mes ISrcsediw 
( y e a s )  -mined Captured aegnan t  Lactating I[rzctat;Ine( ad Each &ea 

!PI I? Q 0 0 0 2 

z 2  
Total  127 9 

"JAges adjusted Lo t he  ages when they h t  bred8 does eramlnd &er I Awfl spmt ~e 
breedlw season aged I year l e s s  Lhm when examhed. 

h m b e r s  I n  ~ n t h e s e e  represent Lhe percent which were r e ~ u c l t l v e l g r  scllvs. 



Fetuses HtF Doe Per N r  

2 2 2 2  0 2 0  

2 Z O O  2 0 0  

2 i 2 0  0 0 0  

% = male 8 F = female8 UK = sex uMown. 



e 9  
f d e s  were w l l e c t d  at d l  t b e s  & &a year and those 

kll.led l r a  Ap.31, Hay, gun& June were aged. as 1 year OM= -than t h e k  

%@ the bed- season, since 1 dpr%E w a s  corn the bdsak 

&+a of Key deer. !bus if the age of each mzadkffled deer was %dJmLe& 

%he age d ent o r  p m v i ~ u s  bse 

&' W e  ki l l ed  out of the breeding season) the con l r ih t ion  of v a ~ i o u s  

age classes could be bet ter  appcecPaLed. 

fans were found t o  be raproductively active; hmever, three 

(37.5 p r c e n t )  of eight yearlings examined had bred Lo produce a 

fawn count of 0,38 per doe  able 20) Eleven (91.9 percent) 

@f the 2 - y e s  olds had bred, produchg a ~ b m  fawn comt of 1.08 

per doe, cLnd of" all deer 2* o r  older, 33 (92 ~ x e n t )  had bred t o  

poroduce 1.11 fawns per doe. S h c e  during November t June, does 

%a% were nL o r  successfully suckling fawns should be d i s t h -  

w h a b l e  when examined, examination of these animals  EM.^ provide a more 

. wc:=h pielme of t h e  actual r e m u c t l v e  ~utgia$ of t h e  Key deer, 

RccadkPll data f.n the months of November t June during 1968 

*ugh 1973, supported the f i e l d  observations tht feu fawns and 

yeleaplings were bred  able 21). Of s i x  fawn females examined, none 

were reproductively active; eight yearlings were not reyfoductively 

mtlvs .  Of 35 does, 2 years or  older, 26 (74 percent) were pregnant, 

5 (14.3 percent) were lactating, giving a number of 31 percent) 

reproductively active does during November through June. 

Us- aaLa h which ages were adjusted t o  breeding ages, of the 

yearlings, three (9 percent) were relproductively active  able 22). 

Of II 2-$-yeah-old deer, 10 (90.9 percent) had bred. OP the 19 deer aged 



Teible 20. Remuottve atstu lLsd f d @  Key &ere &el  mms@& 
the sgss of WIese lng the hed lw  ssmon, 

Total Sex Ratlo Per R b d u ~ a d  
Examined FeLuscsa FIIF Doe &s l)o@ 



Table 22. R e ~ u c L l v s  daLa PSFo e Key deer dwiw Rwembr th 
June of @a& year, b g M n g  J 1958 Lhrom June 19?3* 

Examined Pregnant Lactating M F UK Fetuaee MaF 

Aaults 
(age urtkmm) 

& - mder F Pemala) UK = sex m. 



Tabla 22. Rsproductlve dab gaaared on mr\ak%&d f a d e  Key deer e m i n &  durln(6 Nwe~kr d m &  
June of each year. Beer 8sca atagorleed by Lhslr we durlw the hesdln(j: aeason, 

Munber Nmbr 
Pregnant h c l a t i w  

0 - z o o  3 3 2  - - -  - - -  I 0  - 
5 I l k 4  5 7 2  33 Total, 
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& or ee3lder, or as add* of lasideternbed we, 18 (95.0 per- 

= The one 2$-yexr-4.d aeer that bad not bred, urn kliI.le.3 

%% mwhr, m@L have hter had she net &en k%%f&. 

ex~ypLlornsal, Only one s e t  of L w h  was  found8 these ware 

Lo an d u l t  d w  that I?aB 1-t her  fawn during the previous yew, 

srltea fe h m e r l  at about $2 of w e B  One of these t w i n s  died from 

am at 1 thy of age, &f le  the other seuvivd.  The one 

havet been too we& to s ~ l v e ~  OccasionaP sightfrrgs of does with 

a t  appared La be t w i n s ,  suggeata -that tw3.m c9o occur: however, Lhks 

@ e m  axcep%io.onjr. 

@f &we madkllled deer M a t  were r e e u c l t v e f y  active, yearlings 

led slngfes, 82x (75.0 percent) of eight 2Syeas clds had 

sbgles, whIPaile two (22-0 percent] t w 3 . m r  the 16 mgmci ie s  of 

aul(ul&s Eznti those aged 3% years gndi older, resulted i n  l i  (683 percent) 

srlwlles and 6 (31.2 percent) sets of twins, Of all. females exzarrrined, 

%a nmbr of fawns carried by fenales, whPch bred as yearlings, was 

8-29 per f e d a ,  whereas those uhlch b e d  at the age of 2-$ years asld 

led: 0 -56 per doe  able 26) . 
met Xey deer repmduellve oatpuL w a s  s l r f i f r g f y  s l m i k  Lo that of 

oLker south Florida deer he*, as reported by Haslow and Jones (is58 

118)~ In which 80 percent of the adult  deer 'bred, pmducbg 1.00 embpyos 

per cfoa at a rate o f 7 5  percent sBngPes and 25 percent t w i n s ,  mesa 

mgroductfva gaLes were g e l r e d l y  lower than other F l o r i h  herds  aslo low 
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am3 Jones 1855) and other modhe= seer herds, V e m  (15)65) 

wd.l-fed seer h Wf&&ar% had 1-74 pmg pea dm, with 88 perneat of 

Utters b h g  L w b ,  while those on peer d ie t s  m u c e d  0.95 

pez dm and 10 perneat t w h s .  Sixon (1W1) r e p d a d  Ohio fa- 

gs= fetuses a&&, yeaPl~ lgs  had 1,87 fetuses per doe, and older does 

pa% eI.063, yea%- ied ie76 per doe, EurcP &uSLts produced 1.93 per 

h (&eattun and! Morton 19%). Roseberry and Klhstra (1910) reporked 

-%hat $ garcent of m i n o i s  deer bred as fawns, Texas deer produced 

0.25 fe tuses  gar fam doe, 1.4 Fetuses per yearling doe, and 1.59 

fe%wgis per a h d d t  doe ( m i t e  197'3). 

BoPPIrnPstte st &I, (1955) reported 2.6 percent of the fawns i n  

bfack-Lalled deer BI U t a h  bred, and 2-year-old does had the greatest  

ey ra te  of 1.76 fawns per doe. Winaty-fom p r c e n t  of the prime- 

wd does (3 t o  7 years) were pregnant, ylelding 1,7O fetuses per doe; 

aged 8 pami o r  e lder  mduced  I.& fetuses per doe. Belarend 

(1%) noted that  i n  a New York herd, does Tared flrst as yearlings. 

(1%) noted that  fawns on the Choccolocco w e  i n  A l  rarely 

b d j  f % m t  bir ths  were s f  singles and twlm were produced thereafter. 

Vsnae (19598883) observed that  in  a nichiga~l herd, ""a physically 

-%we &oe bear iw jusL a s a l e  yo- w a s  i n  s u b p a r  condition during 

the mt, since healthy m-s, as a rule conceive twins o r  t r i p l e t s e w  

%"nat the s t ress  of carlng fo r  young fawns In  one season may affect  the 

times pod,uctivPty In &Re next. season w a s  suggested by Verne ( 1 9 6 ~ r 2 3 ) ~  

who noted that *does relieved of l a c b t l o n  s l rese  n o d l y  come into the 

PaSIP bgeedm season 5.n good physical condition, & a resul t ,  these 
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a m b i t  a m l y  estrus and e a t b i t  w a t e r  than e?cpect& 

t.ye5" That the  &mi-P conc9ilion of faarinles =q be mapml ia la  

%?or t?m low rmnrhr of t w i n s  I;lroePuced by Key deer s w e s b d  when a 

&@=-QU f e d @  i n  good condition, a f t e r  losing her b2-horn old fcd.m 

a%@ o w  year, muted twddl fawns. Pa p v i o u s  ;Lnd subsquent 

p m l b l e  that ,  due t o  the nutritional plane o r  possibly due Lo a Jack 

oZ' c&%sofl Hlhnersls, the Key deer doe does not suff ic ient ly  recover 

mrn the Hysiological s t r e s s  of suckling ta fawn t o  produce m l t i p l e  

B in the subsequent years. Too few Key deer does, which had los t  

f a ~ ~ o o u l a t  b =captured asld monitored during subsequent yeyeass t o  

a b b t h t e  &is hypothesis fn the Key deer herd, 

dnoU1er possibi l i ty  t o  Be considered was  that  socia l  s t r e s s  upon 

aese  deer may have affected rep~oductive output. Qlrbtian e t  al. 

(1950) concluded tha t  socia l  s t ress ,  result ing from high population 

sliembly, on an i s k i d  p p l a t i o m  of S&a deer, Gems 

a p i o l o g f c a l  derangements and was accompanied by massive dieoff of 

fe8lales and young. Snyder ( l s l )  indicated that  i n  Rattus, Gleithri- 

, Wfcrotus, Ondatra, Sirnodon, and Lepus, an i m e m e  relationship 

exlsted between density and reproductive function. Christian (19$1) 

FswcteLed s Ibehavioral-endocrine mechanism tha t  resulted i n  reproductive 

decline i n  nice at high population densit ies.  That such socla l  s t r ess  

couM be functional In reducing the reproductive performance of Key 

dear merits ives t iga t ion ,  

It has h e n  postulated that  plane of nutri t ion and lack of s o i l  

6lsmenb be &sponsible f o r  the similarly low repraductlve output of 
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&hr deer h d .  mW1 e t  ad. (I%2) se?prL&a tha t  W q u t e  levels 

ef the mil  a b e d  cobalt msultecl Bm vf*b B Bdieiencies %n A& 

mlh dear, %at resulted %n reducd  $.ucLivity. kloora (1972) 

tram%& deer, &ich m u c e d  O.@ fetuses per doe, oram dua t o  a comb%- 

mtPon of lack of some a ineml  element in the s o i l  mc% low acorn am3 

m a t t s  wt pmcluction (as ci ted by Narlow and Tyson 1959) The ro le  

ob soil elemen* o r  nutrl t ional plane of Key deer has not been 

@ m i c i e n l b  W e s t w t e d  t o  deternine IL8 possible role  i n  affect* 

p+oductivity, 

FaLaP sex r a t i o  

The aex r a t i o  of Key deer fetuses taken from madkilled does w a s  

wq-l ro able 19). Of 33 fetuses exawined, eke 27 (82 percent) that 

could 'ba sexed occurred at  a ratio of 1.45 males t o  I female. Althorn 

$hem appa-sed Lo be mom males than females in tb%s smple of the 

moguhlion, these did ~ o t  pmve to ba s Q n i f l c a n t Q  ddifferent from a 

5089 ra t lo ,  using a chi square t e s t  of equality a t  a level of signi- 

ficance of 0.05. This is due, no doubt, t o  small sample s ize  a d  a 

=bar of unsexed fetuses. There appeared t o  be a greater proportion 

of slsle fawns produced, since more d e  than female fawns were captured, 

mra were observed in  the f ie ld ,  anb more were ki l led on hfghways; 

however, behavior seems t o  account f o r  some of t h i s  difference (see 

P a t t e r n  of ~ c t i v i t y )  . 
UflbaPanced sex ratios have been mgoded f o r  fawns bonn i n  other 

gopubt iom of white-tailed deer, and these vary among various deer 
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2%5Is imx1 0x1 the 

1965). RWdeU ( 1 9 ~ 3  dted the fo'ollowfng 

f e w  % P B ? ~ ~ O S P  117.681~ k 

and Ghmtm (195) nprLed a m a r  

Ses ~%&!b varied "oetween of &es am U f e m n t  p h e s  of 

sex ratios of from 0.55rl fn deer an gwd d l a b  Lc 2.17:l 

h& deer herds, 9ad ozm 

f e w e s  i n  Ohio (~lxorm 1911~ and H a r h  and Jones (1965) 

B o h t b  et (1957) found that Lhe BnaPe:fe- fe ta l  sex ra t io  i n  

@fog e A e k  f h t  young w a s  1.22:1, &lt for ""ewriencedw 

doer;, the +aLio w a s  1.06:1. This trend was aoL mident In Key deer, due 

ze, a number of eulsexed feQuses, and a mrmber of does 

l iable  able 19). 

a malelfemde fawn sex r a t l o  of 4:l in  s Georgia 

(1965) p s t u h h d  that &e to Ib iLed  wwement, 

m contact momg d l  Inrlivid.&, few orales bred more 

am3 the result w a s  a high nunber of ade fawns produced, 
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1%~), t h a t  the flast samlce of a back each year produced 

b M a r  the ced sex .ratios, the effects  the 

ics of a p l y g  species, such as the Key dear, esul 

ions in fam sex ra t ios  probably consti tute 
r phatupal  phenonenon which contributes t o  the self-regubtion 
c9 a p p u b t i o n .  Bs deer a re  polygamous, limited fawn 

ction coupled with a disproportionate number of aals 
epress the herd's s a n l  increment 
capacity is seriously deterio&ing." 

In inoLher words, Utls was postulated as an in t r ins ic  mechanisa f o r  xe- 

ducfilg the r a t e  of herd Incremnt. A similar phenomenon was c i t ed  by 

W e m e n  (19619, who noted tha t  Ln cer ta in  lepidopterans and paras i t ic  

--em, sex r a t i o  vaxied with density: the r a t i o  of females 

decreased at higher densit ies,  serving as a negative feedback mechanism 

3x1 m p l a t e  density. 

G s m m d  t o  other deer herds, it is evident that  deer of south 

IZ"lorida,lncludi~lgthe Key deer, have low ra tes  of reproduction when 

compared t o  other p o p l a t i o ~  of deer. h e  fac t s  that most females do 

ml 'become reproductively active u n t i l  years of age, do not commonly 

pmcluce twins, caxry only a b u t  1.05 fetuses per mature doe each year, 

and produce fawns at a r a t i o  of 1.45 rnales per female, r e su l t  i n  a 

gogumion having a re la t ively  low level  of recruitment, 

Since fn  a polygamous species, potential  productivity is measured 

by the proportion of the herd which is made up of r e p d u c b g  females, 

excess of males over the glinimurn number required f o r  breeding does 

act s u b t a n t i a l l y  increase productivity. !bus, i n  Key deer, not only Ls 
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3 s  r e d u e d  by the h!@ m p ~ l o n  

V f t h  such IWT -pa~as%-&@, and csmquentn;y fit& a low 

, w d l t y  %Ks o s b c e  m y  lcsa I s  a e e w t d  

a a ~ a ~  BM 

t h e  %kt does gave -bir th  

the day. Two fa- were fou& that PlacT h e n  

'between 0800 and Om, were born between b130-1200p five 

between 1200 and 6608, d one was born g ~ ~ u n d  1700 h o m  

("pabb 23). ColXer (19%) nded that lin penned deer, b M h  mcurred 

, at noon, and IB early weniw. @eal (1%~) reported 

at night. We noted that. &ght bWhs would probbly be 

f%ra*esus, due to cooker ratpues than i&urirg the &gB mi& 

d m  Lo higher numbers of noc ton, 

%here were no records of Key deer fawns befng dromed a t  nQht or 

b % ~ f l l g h t  hours; however, %fs stay M W l y  be a result of when 

obervallons were Plade on deer, rather -than on actual. behavior. h e r  

Yere not a e q w t e l y  3rwoito~ed at d&tB since use of E%gh&s disturbed 

&el. does giving b M h  were found 'bg' chance without use of 

mltters t o  locate them. EZ&t does were located that  had Just 

&oppd fa-. These fauns were still wet or dust' freshly PBeked &r+y 

&en found. Two does were observed glvinrg b i r t h  t o  fa-. 



'Table 23. fhrr &en imrked does gave 
- ld.rLh to fawns. 

Reference Age of 
mbr of Doe Rc9u.r of" 

Da* m (ye-) m m i t i o n  



a69 . 

Mb e t  rrl. (1192) m ~ d e d i  t h a t  bkkh  in deer was casualp 

largely w%thha * a  regular a c t i v i t i e s  of t h e  dam a d  w B t h  

eons, except f OT' 

b o b t f o n  fmm other deer. 1Bo and B a k e s  (1969) found tbt some 

k o h t e d  Vlemselvee 1 o r  2 days before parGupition, wRPle o a e m  

waited mtil new fawns were born before c8Piv.vfng off  t h e i r  yemP-, 

b r f s t i c  bhaVior  was  perfom& before shnd during @ w i t i o n  

an& wars M u l e d  very l f t t l e  by individusrl deer. TAe adu l t  feraale 

somewbt s o l i t a r y  2 o r  3 days 'before -dropplngm the  fawn, 

alone, gJld in soma instances, becoming ss ive  toward her 

d w i & b  t h e l s  n o m l  ranges 

(snlv %9?4). 

Three cloes, f o r  whlch breeding dates were h o r n ,  were observed 

c l w e l y  p r io r  t o  parLurl.tion, They each began walking slowly over s 

Zacrge parL of t h e i r  da i ly  home range 3 t o  6 hours before moving t o  the  

a rea  where they gave b M h ,  !bey were e o n s t m t b  on the move, scarcely 

fed- and paying l i t t l e  a t tent ion t o  e h i n a ;  along t h e i r  paths of 

%ravel. This behavior appeared similar t o  the  %ncomforLable"behavior 

dascrlbed i n  reindeer cows pr ior  t o  giving birth (Espmark 1971~). 

Golley ( 1 9 9 )  a l so  noted a nervousness and pacing i n  two penned does 

befare p&upiLiont however, other deer did not demonstrate th l s .  

h-mum Key deer females drove other deer away forcefully o r  

by wZng aggressive displays. One doe moved t o  the same area each of 

3 p m  before dropping her fawn, In 2 years, when disturbed.  she moved 

%W prds t o  a low, small buttonwood clump where she gave b i r th ;  however, 

durlw the t h i r d  year, she w a s  in Lmbr when discovered, and when 



aw 
mtwM she moved only a &OF$ & W c e  before m b e d a ~  and giv- 

to the f m e  

m* hbr, does selected remote area8 SOW MPB h 

G a t w M c e  t o  drop their  farms. These s i t e s  w i d a d  dense canopies 

go& cover a& yet !a& = b t i v e l y  open undewtories where they 

e d  stand and -ewer with l i t t l e  dUflcuPty. Selected &wit ion 

kiltes hncludd hardwood ck clump located in the pinewoods, 

ub( raature w e t t o  depressions in pinewoods, dry elevate8' areas 

&*in e clumps, o r  dense buttonwood clumps it the &e of 

opnings.  One exception t o  t h i s  w a s  a doe.that gave b W h  in the open 

p b r s  where canopy w a s  sparse ground c w e r  consisted of scattered 

CAaLcPI that m i a l l y  concealed her from surroundiq areas, 

kbr was cterized by alternate periods of stmding and 

( ~ a b l e s  24 and 25). When bedded the does shifted t o  LheFP 

sfde8 with legs extended s l ight ly  out t o  the sides, o r  with folded 

*at legs pibwt%w k c k u d  and rear legs dLrected f o m d .  Does 

alternately stood, turned around, sniffed the ground and vegetation i n  

%her b e d i a t e  vicinity,  then rebedded. Such standing lasted less than 

2 minutes, and often was just long enough t o  turn in  place. When 

M a d ,  the doe visibly strained akdominal, neck and leg muscles when 

cont~act ions  occurred, Wrusting the head forward and extending the 

Icsge. In  one instance the 'doe gkced her mu&le firmly wains t  the 

abdomen, appearing t o  push on the abdomen with her nose. A t  times she 

@&ended the legs away fmn the body arid with outstretched neck, rested 

Ula head and chin on the ground i n  l ine  with the boQ. 



a. Selected f i e l d  notes recorded d e n  adul t  f e d a  010 gave 
birth to a d e  fawn on 23 W g r i l  197%. QBsemationzs 
mm mde from is cBfstme ~f a b u t  31) feet.. 

- - - - - 

1345 - m i 0  'bedded d o n e  i n  open pinewoods of Audu'bon f on Big Pine Key. 

197  - m i 0  stood and had a th in  watery raem e w i m  fro8 her  
' ( ~ d n a .  She bedded *edhte3dp on the  same spot. 

139 - AFOlQ stood and turned in place; Plad trouble moving back legsf  
m t e q  nembrarie still hanging. She licked s o r o e a i ~  on the  

, then bedded facing east .  

1400 - She stood arid moved 5 fee t ,  then bedded In t he  open pines. She 
p h e d  against her Edbdomen with her muzzle. 

1404 - She extended her neck i n  l ine  with the  body, placin~q here chin on 
the (proud t o  the f ront ,  then stood but. had tmuble  g e t t w  up. 
She t m e d  and 'bedded again on the  l e f t  side.  

3420 - AF"OI0 heaved and kicked by extending the f ron t  and hind legs,  then 
stood, turned amund, lay  down and began l icking a fawn which was 
an %a p u n d  behind her. 

1424 - She licked the fawn thoroughly as it nuzzled her a& licked &ere 
he= chin. 

348  - Fawn t r i e d  t o  start& but rolled over and fell away from m 1 0 :  
m i 0  stood a d  moved t o  the fawn, then bedded down and continued 
c lmiw it. AFQlO grunted so f t ly  when moving t o  the fawn, 

1430 - Pam wwed along AF'OIOes side by us- its mists and hind legs. 

1442 - Fawn nuzzled AFOlO and got t o  her udder, b p r t  the  doe stood, turned 
and bedded i n  a position t o  l i ck  the  fawn. Fawn may have nursed 
br ief ly  a 

1445 - Fawn stood b r i e f ly  but f e l l  when AFOlO licked her rear.  

1400 - Fawn uttered a weak Wmew''as XFOl.0 licked it: it wobbled a b u t  
n u z z l ~  m i o .  

1520 -. Fawn and doe bedded qu ie t ly  in sun, AFOiO licked it when it 
sLood. aFOlO licked the fawn's r ea r  as it stood on its wrists 
and hind legs  with the  rear  elevated and the t a i l  w a g g i n g  r a p i a y ,  

1535 - Faun moved about sni f f ing  everything around it, 

$ 9 5  - Fawn up and moving8 got head under BLFO10% rear  leg  and M 0 1 0  
elcsaned it8 rear8 fawn way have nursed f o r  about I j  seconds. 



-- - - 

1613 - m10 stood and drop 
and began eating the ; fawn 
Ucked mIO. 

b m  - in.tshed eat* Ule med h e ~ e W ,  Sicked the 
and gx-l.tnLed m e q  while st=* at. the 

1655 - mPO stooa looking the observer; fawn stood and 
fole 20 t o  30 seconds, then licked 11- and nose. 

1700 - AFOlO saw the obsewer and mved away slowly; fawn folloued 
s1b01ly. When bZO10 suddenly ran, fawn f e l l  t o  the @smnd, 

s l t ion.  AFOlO moved 60 yards out 
ed the m l e  fawn cr ied once an& st 



Table 25. Selected f i e l d  notes recaraled &en adult  female 0% gave 
b M  t o  a f e d e  fawn on I. Aml 1972. ObematsLions 
w m  W e  from a bfis-ce of a b u t  15 feet .  

T b e  

1825 - m3(, mving alone i n  dense ve thicket on a dny area, m e  
w~lzele of a fawn protruded from the vagina as she w e d  i n  an area 
sf a b u t  I$-foot diameter, 

1139 - I1F'Op bedded on her side; heaved her body twice, each las t ing 
sbouL 5 t o  10 seconds. Her head was extended i n  l ine  w i t h  the w, legs were par t ia l ly  extended anri muscles were strained. 

1140' - SO34 chewed her cud and bedded quietly. 

1146 - She stood and turned; front legs of a fawn protruded with the 
h d ,  AFOY) bedded again on the same spot. 

$ 1 9  - -9 heaved as the head and f ront  legs of the fawn came out, 
follomd by the shoulders, A s  A F 0 9  stood and turned, the fawn 
erfia out of the b i r th  canal and f e l l  t o  the ground. 

1151 - A F 0 3  stood over the fawn licking it, s ta r t ing  a t  the head; the 
Pam occasionally vigorously shook $ t s  head from side t o  ts%d.de. 

1200 - A F O 9  grunted a s  the fawn crawled about sniffing and nuzzling 
m h i ~  it encountered. 

%a305 - Fawn erbed; m% answered with a lox p n t ,  

1210 - Audible sucking sounds were made by the fawn; it was not near the 
udder but nuzzled AF'OY) on the side. 

5216 - Fawn stood on a l l  four fee t  f o r  f i r s t  time; very wobbly before it 
f e l l .  

1325 - l l F O 3  stood, pulled a long string of membrane from her vagina, a t e  
it, then licked her perineum. She grunted periodically and looked 
toward the fawn. 

1335 - Vhlle AM)Y, stood, the fawn sniffed her, close Co the teats ;  A F O 9  
eleaned the fawn's rear.  Fawn may have nursed f o r  5 or  10 seconds. 

191 - SO* passed more membranes and a t e  them. Sounded a s  Ff she a t e  
w ~ l e  substances. 

1@5 - sniffed around the area and licked anything tha t  had f lu id  
o r  membranes on it. 

190 - myb stood and slowly moved north cal l ing sof t ly ;  the fawn 
followed hex- slowly, 
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and &et= 195,  

One &, o b e m &  
f& ef 9am 9SSE.L tz&en;iPeri Prom the  I M h  hother doe 

m a s  mcswlng t h t  h a  the mezPa and front f ee t  were f h t  seen 

PIfckael (1954) also noled: a doe w&- 

ezfLSa a p&fon of the fami ~ t m d ~ .  Key ,deer 

%ady cxf itbe fawn was pushed fma the 

BSLOBPD -15pedi the 

the Pawn "began fEaPneatePy a f t e r  b M  and the doe cleaned 

the fawn was cleaned, the b e  directed her a t b n t l o n  'do 

W daa%en. She kept the f a m  sight and called to it as ft moved 

es occmea  up t o  I h a  gfter  birth 

and they w e r e  p n p L l y  eaten By a l l  &uft females observed ( ~ a b l e s  2& 

amdl 25). Mdt &oes Pkcked $heir p r % d  region and vd.va, and often , 

c q f e t e l y  e ee that  had fal len on t h e  ground, caught 

of the area required 
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-em and Speake (192) o h e m &  passage sf dterb-  29 BP~ZIU- 

a f ta t  the b M h  af a sew& of Cue fa-8 bute no m?nt%om% was made of 

*-I it yip0 eaten. Whew ~ L e f f l s -  a &e& doe, Knovlton gUEd El-l 

and swallow thene Hi l l e r  4156.5) noted a bhck-b l led  doe Ifeking anii 

eat- sometking: off: the &ere she had just given b f t h  t o  a 

P m .  CBns dw gave birth %o twin fawns la l e ss  I hour, md there 

W I P O  was p l o w e d ,  such as that reported by 

Hesselkn and V-ke  IN^)^ in w h l e h  twlm were born two days a&, 

h m r % e n c e d  does were not ik9 efficient a t  cle&lng up the as= 

as wema older adult deer* b e  2-ye-old! doe, giving blrLh t o  her % h L  

f m ,  not consume the d t e r b m ,  and l e f t  it on the @ound beside 

W fa=, She only part%ally Ucked the fawn clean, Gdow- much of 

tRe I1uld to becone &ied on t he  Earn's coat; and, urillke older does, 

@he fa"ilfed t o  ~ f l o a i a  any vocal c o m d c a l i o n  with the new fawn. She 

dfd allow the fawn Lo mme,  9nd stayeci. with it u n t i l  ft f e l l  in to  a 

d l k h  aid drowned. 

Leristfcs and devefopent 

B e  mars weight of 13 fa= captured a8 n n e b m  w a s  3.4 lb,  

of 2.2 to 4.5 lb ,  There was no significant difference 

&tween Whe weights of male 9nQ female fawns that  were captured and 

welfr;Red ('Table 2626). The 2.2-18, fawn w a s  found clew3 on the second day 

after bwh) Amevert the came w a s  Wetermined8 It may b that  it w a s  

tm small t o  suarvlve, OP it m y  have been deserted by the doe a f t e r  

fit w a s  Wked.  



Table 26. Welefg22ts of neu'bom Key deer fawns 
during Apnri l  and Hay 

im-1~4. 

Pia .3~~ 000 9 2.2 
16% 6 4-5 
705 1 3 00 
73Q ("t 4 a 0  

731 3.0 
732 4 3.2 
;Pb2 I 3 00 

H e a n  < 5 3 e 3  
p e d 8 ~  116s 24 3.2 

702 11 3.5 
911 24 3 08 
728 3 3 05 
7s lp 3.5 
73"P 6 3.5 

Wean 30 3.5 



At the .fawn was with white s p b  on a M&h-  

b m  coat. Spots began to fade on the P m * s  shwldem when 1% w a s  

2 ma- wf age. By 4 a o n t b  l igh t  spots were v i s ib le  only on 

%e b& and hipss am3 by 5 naonlhs, most XShB eompleteb l o s t  t h e i r  fawn 

pabgs. One yes l -  d e  was obernred with l igh t  spots on h i s  back Iba 

h t e  e w e r 8  hffdwers %RB IB b l i e v e d  t o  be due t o  otolt- gtbLches 

@f b f r r c ;  the old grizzled btesspemed In the new darker 

rcrsulted In a s@t& 

Slmc fawns were from mid-March to ,  occasionally, as h t e  as 

A m t  OF Septeahr l  s'ightlngs of spotted fauns could occur from aid- 

Mm &cenahr. Thb f a c t  m.y be responsible fop h m s s i o n s  

%he b e a w  season of Key deer occurred year-round ( and 

a l e n  1922). 

6p&%WW MBEe W % ~ V B  

side Lo s ide  a t  4- t o  10-second intervals;  t h i s  seemed t o  be s t h l a t e d  

hap the licking a c t i v i t i e s  of the doe (Tables 24 and 25). It no doubt 

sawed t o  help relnove any membranes clinging t o  the head tha t  could 

notentially serve t o  suEfocate the fawn. Also, the doe began l icking 

*t area. that  w a s  rawinlj the most, which was the animal's head. Fawns 

attempted s t d n g :  as soon as they were born8 however, a fawn was able 

t e r  45 minutes. Host movement a f t e r  10 

Ling from one side t o  the other. Often 

dhe f"awn w a s  t ce by the force of the doe's Pi&lng and 

cleaning efforts.  The back legs wore suff ic ient ly  sturdy Lo support 
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w a m t  of the ma? end. 98e fomle@, however, were l e ss  st-, 

mu& of the mmewant -LA@ early ainutes after b* were 

' 01% its. wIsb ancP h b d  feet.  Sfsce 

hi@ legs were lollger, Lhe fawn usually toppled w e r  with each 

thrust with the back legs. 

Era- awed wuKd t  their does o r  up t o  4 t o  6 fea t  away f r o m  theas 

&t Pkm% the doe got Lo her fee t ,  m a d  t o  Lhe fam,  bedded, and resumed 

%be3 c l e  however, a f t e r  the  fawn became dry, Lhe doe remained 

W e d  o r  cleaned up the afterbLrLh 9nd called t o  the fawn, After I4 

Las . f r o m  BFdh, %he f a m  answered with a very low "aeu", similar 

b i,e low cry of a k i t b n .  M t a r  ESL how, the fawn bedded a few fee t  

C U I ~  front the doe In Wle ogen, usually i n  the sunshfne, 1% rested its 

bad  on the hind Pew In a. e r i s t i c  bedding posture, with its 'body 

4 ~ ~ ~ l l -  a saroicircle. At 5 Lc Ifprnhute intervals, the fawn got t o  its 

feet end ei ther  moved Lo Lhe &oe OE shifted its position, bedding i n  a 

mw @got. A l l  the fawn's ragt%\rillles were centered around the doe. 

After 2 h o w ,  the doe w e d  the fawn t o  a new s i t e ,  usually only 

tC9 t o  30 feet  from the b k t h  s i t e .  If disturbed, the doe mwed the 

fawn farther. Fawns followed my slow-moving object and responded t o  

the doees low c a l l  by c m n g  and moving unsteadily i n  her direction. 

&? wdden movement o r  loud noise resulted i n  the fawn "freezing" as 

&scribed above, 

White (1972) noted that  Texas white-tailed fauns also followed 

~ ~ a w - m w i ~  obJects, but dropped in the i r  tracks t o  assume the cervid 

"Preeae'" position ( ~ l c ~ u l l o @  1969) when s tar t led.  McCinnes and 1)owning 

(1369) noted that  when a doe leaves an area by high bounds with tail 
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msulb i n  the fawn foPlowPne; her, 

m l P l g  BCtivities betgas a h o s t  h e a b l y  a f t e r  'bm. The fawn 

m y  Hgp$ of Lhe doe it encountered, =re attention t o  

aq' mming pax%. & n h t  with the udder 

%be aads m effort. -E & @ e t a  %a farm's pb-; in fact ,  one 

b W e d  each t h e  the fawn rnade contact with the t e a t s  u n t i l  a f t e r  ib 

Suiuckinly sounds wade by a fawn ware audible a f t e r  19 minutes, and 

E+ f m  first rimed one and h e - q u a r t e r s  hours a f t e r  b W h .  Nursw 

have occurred e a r l i e r  when the doe was oriented s o  that  t h e  fawn 

t-wi~ mncealed from the o b e w e r .  

% a m  raade l i t t l e  o r  no noise when ~ l o v f n g ~  Each foot w a s  

ably raised, while the other three were f b l y  on the ground, Each 

fW w a s  f b l y  on the ground Before the next one w a s  raised. Bedded 

were concealed from most directions, since they crawled into  very 

W& vagehtiorn a f t e r  the rsormirm(~ feeding. 'They remined hidden during 

w. Three-weekald fauns changed positions a t  the bedding s i t e  

uhen .Lhey were alone, turning o r  shif t ing a fen inches in to  or  out of 

shade. They emerged only t o  feed i n  l a t e  dternoon and then bedded 

more open areas during Lhe evening hours, After being l e f t  by the 

b e ,  &week-old fawns moved up Lo 20 yards o r  l e s s  t o  more concealed 

s I h  I;o bed during twilight, where they remained f o r  the night. 

baing s i t e s  were generally areas that  provided thick c w e r  near the 

such as l i m b s  .sad vegehtiun f-roril an upooted t ree ,  dny 

& w e ~ s l o n s  f i l l e d  with palmettos, o r  low palms that  had dead fronds 

Ilo a ntent" around the base of the plant. During the f i r s t  4 



mQkrs, fawns g e n e d l y  mxsdned! hddeB at the sibs where they w e r e  .last 

rnd. 
m%h e i  d. (192) desepibd fawn-seeklw(3 l>ehavior, whP& %hex 

WcaCed w a s  e l i c i t ed  by dlsco&o& from .a dlzztended \adder, &en 

WBPfg w e r  d l s t a c e s  greater then 0.2 81th t o  the fame the doe wa46;ecB 

s b a l y ,  kxlL when w i L A f R  280 of" it, a s p h c m e n t  ae"cvit3.e~ were 

fplcluded while she reraahned a l e r t  and ered In ci rc les ,  u t ter ing 

O)8oft phlinLive mewsw (p. 898). Similar behavior occurred Im Key deer. 

encomters between the doe and fawn were b i t i a t e d  the  doe. A t  

fa, t h e ,  the doe moved t o  Ule area where she had last l e f t  her 

fams cxCt1hg Ln a low a t  1% t o  3-secocorzd h t e w &  while ~ o v i n g  

surnd Pee-. Gall- '$erne more frequent zJld louder Bn interrsity as 

@he continued t o  search, and feeding behavior "oecame replaced by Bore 

laQnt search* f o r  the fawn. Ears were ed a l e r t  fornard, and 

rtovemaent was In segments of short  distances. 

&as awed t b o w h  the woods and u d t e m  C O R ~ C L  callsI older 

fa- uttered bleats i n  xeepogse. In  addition, a s  fawns began t o  move 

on a e i r  own, they often uttered contact cal ls .  A t  f i r s t  they called 

vary weakly however, IP contact with the doe was not achieved, the  

c r l es  essively increased i n  in tensi ty  u n t i l  they could be heard 

up t o  over 100 yards away. Young fawns uttered c r i es  a f t e r  feeding 

aa ESey wandered away from t h e i r  does, c r j r w  u n t l l  they reached 

sheltered axeas and bedded down. This nay have helped identify the 

bpot f o r  the does when they k t e r  searrched f o r  fawns at fe'eediw .(;he, 

190th does huul fawns increased the i r  c a l l s  i n  InLensity when they did 

nzot contact. One doe, which had called f o r  nearly 1 hour while 

Pedi~~pl: in zm open area* w a  bllowine: loudZgr at 9-seconrl h tema?ls ,  



d f d t l e s s ;  say have been -that %kc. hidden %am 

&kc&& the obsenser md conceded In the brush. The abi%hLy 

& a fawn t o  &OoUtow s LOry cues seeras ce?rtab (see 

M e t i o n  to  ald the doe and fawn 

contact, espc86L9y when the fawn bepegan t o  wander on iLB om. 

1600 or a f te r  1800 hours, 

fgorously, while the doe 

region, As oMer fa- 

some cases, bedded as f a m  nursed; Inowever, they terminated nursfne 

bouts %y slaving ahead, often s L e m w  over the fawn as they returned to 

%eedbw. YO- fawns nussed I n t e d t k n t l y  f o r  15- t o  30-second 

b L e m a b  w e r  a period of 2 -%a 5 bse af te r  nursiw, the W e  

@ether sraved the fawn to a new Po=tion by very slowly moving an& 

o r  she t e m i m h d  the e e r  by e!ther moving away syuickLy 

sr '&%r s d o p p i ~  do feed or M B o w  %XI the areae The fawn then moved 

@a %%a w n  Lo a &$e& nearby. !The fawra ehssa its om &ddfLw s i t e ,  no 

dlog w a s  obemed Lo force a fam -ta ehsose a. s i t e  or  enco 

sm. 
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bornerg-, these wem bellwed t o  have k e n  brief e a c m t e m  salr, and 

imolvad l i t t l e  lraQeraction o r  mement from orme s i t e  t o  another 

%am, Qrme 3-week-old fawn doe w a s  obemed nursfnk: its doe EIL 

burst along a h - 6 ~ ~ ;  however, t h i s  was  the only enmuntelp witness& 

at. M t  between a doe an& her p q  fawn, That fawns u s d P y  were 

W& %xx the morning where they had previously been found the night 

%fore suggested tha t  the doe and fawn had not been together. Also, 

fa- e m l n e d  early iri Lhe rao did not appear t o  have nursed, since 

mcently-fed fawns wlth f u l l  stomachs often had the paunch distended. 

Xi? %e &oe w= while with the fawn, she generally moved 

1% t o  s new area. Thi8 m e  often occurred a t  nfght o r  at times when 

sctlv%ty was a t  a mlnfmum. Such moves of very young fawns posed 

a fiazard t o  them due Lo the exLensive mosqulto d i t c h f x  in some areas 

@a B i g  Pine Key, and due t o  hazards from automobiles, humans, and dogs. 

Hmelaent of youa fawns by the doe alww ocewred just a f t e r  the 

fawn nursed. Bs fawns aged, the doe moved them more tPuroughout her 

e, gradually farniliarising the fawn with a greater parL of her 

e. When fawns began moving on the i r  own they res t r ic ted movement 

60 these fzonlllas areas, thus adult does and their  fawns had overlapping 

as  ( ~ i l v y  19-74). 

Since the doe returned t o  the s i t e  where she and the fawn had laa t  

h e n  Logetherg a d ,  slnce a fawn increasingly moved over more of its 

fwil ia~ range as 1% aged, encowtern between them became less  frequent. 

At f i r s t  does spent ~ l o r e  time searching fo r  fawns st nursing tamer 

bwmer, as encounters kook longer the searching behavior waned. Three- 



3f&Q% at. s the* 

eAe &%ae that h g a ~ n  b nose and mB.Bble on sol id  food a t  

mount of so l id  fwd eaten b c r e a e d  W u a l l y ,  e- or f 

mpilth-old fawns often B C F ~ ~  w i t h  %he& does %B t h e  eveniw after 

Ing fo r  g t o  15 seconds, feeding on vegetation. llmlnhg afs t*, 

8s- p r i & c d l y  a ed t h e h  does, sniffed the muzzle and 

&&bled b i b  of vegekt ion protruded from Lhe doe's 80~1th. Such 

m v i o r  rnay have served 4 s  help the fawn learn w h a t  plants were 

--Sam 'bonds 

-t the bond betwec3n a doe and young fawn was strongI w a s  . . 
wnrldeneed during t h i s  at* by behavior of does that  l o s t  fawns (see 

of  fawm), and by k b v i o r  of does tolsard. the& s u w i v l w  fawnss 

One adult female, which gave bir th  t o  a fawn on Porpoise Key, a s d 1  

bland lacking permarnent fresh water, swan the 0.8-mile channel &tween 

Ipoqmise and Big Pine Key prior t o  l a t e  June, when r a i n f a l l  prrovMed 

drwiw water on Porpfse  Key, She made t h i s  t r i p  every other day 

d d n g ;  June and July exce* when ra in fa l l  p v i d e d  fresh water. Id'hile 

on B i g  Pine, she w a s  observed feeding and apparently drank before 

returnin@; t o  Porpoise Key. 

hiker doe, msMent to east  B i g  Pine Key* swa2~1 Lo No Ram Key 

wav daJr where she was seen suckling a fawn. While the cause for 

dpopping t h e i r  fawns 3.a other than the i r  normal ranges was laot 



a& cswiderably, wen ,W CRe pe2n-b that at 6 mn* of age, s o w  

mmonly followed does o%er Uaeb own; som 6-mne~1-0ld 

fawns sere never seen w i t h  doess, 

Bo M h r  devalopment was  o k e w e d  In does captured. 20 days before 

m u r l t i o n ,  Those exmined 10 t o  15 b y s  before birth showed =all 

W r  dwelopen t ,  6 days before giving birth 

s%- udde~s were evident In does by the Ulfrd day before parLmitPon; 

IPD does were found lactaLing befon? parGrrrition. 

BD(?s aged 29 years o r  older when c a @ m d  were found lactat- 

April through October. None w a x  lactating during November 

W c h ,  although deer &Lh l a rge  or &emP,e uddem Sin Nwember 

snd bcembem: evidenced prior suckling acLivities. Of 28 does handled 

fn A p i l ,  4 (14 percent) were lactating, 13 (59 percent) of 22 does 

w m  lactating i n  May,  6 (75 percent) of 8 were lactating i n  June, 3 

(100 percent) were lactating i n  July, 6 (60 percent.) of 10 were 

Wkatfng In August, 2 (67 gercent) of 3 were l a c t a t i w  fn September, 

am3 3 (100 percent) were b c t a t i n g  in October. This corresponded t o  

BarLwition 'begimlng i n  k c h ,  and the end of LcLation of these late 

b e & =  does that gave birth i n  July and t, One fawn ki l led i n  

ElmePRber had curdled m i l k  i n  I t s  s t o m h  when examined. 



8% 

Plled, am3 some Pfv does 

%ro be hcLat*, s h c e  nzo &14( could be expressed. from 

+ha -beats, &ws, &I& lait mwbllt  fawns, did not have lahbge uBBem 

3 we* hter, a~la w l i t t l e  sr m bag after 5 tn 6 weeks 

w e r e  captured, 9 l o s t  t h e i r  fauns, Six (66.7 

&Ler f a l l i x  into mosquito d fkhes ,  while two 

own causes a t  the age of two days; 

(I% -2 men%) say have been abamloned a f t e r  kg. Tn a l l  cases 

ned in Lbe? areas up t o  14 t o  20 days after the faun had 

doea responded t o  any clisturbances by becorPfn(S very a l e r t  

%r the source of cPlsturmce remfned 

&EM, she then w e d  t o  downufnd of it. 4111 does gave positive 

ca l l s  during t h i s  period. 

spent p b o ~ e d  periods of the moving through areas where 

c l  prior t o  death, call ing loudly with ca l l s  In- 

% & fnLellslty as % h e  passed. This behavior b e w e  less  intense 

after s w e e k  and lessened steadily u n t i l  it was absent, !this corre- 

$O a m h t i o n  of We udder s ize  and drying. Willex (1971d 

noted -&at three bkck--led does, which l o s t  fa-, showed fawn- 

k R 9 s P m  In the vicini ty  of the fawn's last be& ef te ,  the 

b e b i o r  p b a b l y  being reinforced by continued m i l k  production. This  

behem w a s  r8isco&inW as dryina; occurred. 



2% 

there was no evidence of m y  doe adopt- mo&er fawn 

Bag ta r  loss  sf its m, cddence s w e s t &  tha t  a y o q  farm &BOW- 

% r Mo-rsahkeal 2-year-~ld doe w a s  followlw an older, pm? 

k t e d ,  doe f o r  up to 2 clays before It f e l l  lnto a ditch and 

M h e s  cubd DDwning (1454)) mted  that some &option of a-omd 

Spteaber  1969 through b c e m h r  1w2, % (67.1 percent) of 

140 8wrked does were seen with fawns  able 27). M n g  1969, 

sbPjervations began in September; therefore, ea r l i e r  months, when 

fewer fawns were no l y  seen w%th does, were not included, and the 

msulie w w  a higher percentage of does seen w i t h  fawns than dur- the  

Will years of 1970 amd 1971. Wrriqg 1972$ the only observations made 

were In A p r i l ,  Mays June, a d  December, thus reducing the r a t i o  of 

P a m  seen per doe, 

19-70 ami %%I, of 101 does observed, only 70 (69.3 percent) 

ercsm okemed with fawns. At l eas t  seven does that  were seen with 

wung fawns during 1970-1972 were known t o  have los t  t h e i r  fawns, and 

one doe l o s t  one of a s e t  of twins, Such losses of fawns belonging t o  

oLher does may account for part o r  a l l  of those sightings of 30.7 

percent without fawns. The eight known losses occurred i n  A p r l l  and Hay 

am3 involved very young fawns. Slnce t h i s  was a period of time when 

fa- normally were not seen with does, It may be that more undetected 

losses occurred, and thus 30 percent of the does may not e i the r  produce 

fawns o r  successfully ra ise  them. E t  may also be that these does never 

bwu&ht fawns into areas during the year where they could Be observed; 

however, t h i s  seem soarewhat unlikely. 



TBIbPa nr EstWLcld ~ u c t l v i t y  of d u l L  E(ey deer Wsd on observrllom of w k &  
adulL females with P a w  durw Apll of sezch year %ma W c h  of Cho 
next yea3l.a 

Total Number Number of kmber Rat lo Number of Ratlo of 
of Does b te rna l  Doee of Fawns Fawns Per Pawns Known Burvivvlw Pawm 
Obsemed With Pawns Qbsemed kternal BQB b a t  Per Dos Obemed 

l%9-70 13 1 1 ( ~ * 6 ) ~  12 1.0911 0 0,9211 

'1~9-70 includisd only the nonths of Be@eal..Ps throu& Ha%& 1%0( 1972- dnclMed only A g r L l  
throu* December 1972. 

b~unhas in palantheass sewessnt tha prceolL of marked does which were LJB@)"I with f a m e  



%w st=&- af a. w p h t 1 5 a  1s &eter;%hecf by the we-swca%ic 

b M  rate, the sex ra t lo  a t  b M e  and %he m o d l t g r  fore eaeh sgecBflc 

asex age e b s .  A Maf of 110 Key deer (55 males; 55 femles),  

m c h w e m  w k & f o r v a r y 3  pr icbds  o f t b e ,  were e i a e r b o m t o h  

&AVB at. the end OE Llle st* or  c%Zed at a h o r n  age. Us% the age 

@f *e5e when captured, milld the age at which they riled, s 

swivo r sh ip  table was develow based on the percent of Lm 

w h  age class tha t  were known Ic have surrvived into the next age 

e b s  (Table 28). A p r i l  1 w a s  considered the birth day for  each 

e 

Born d e s  aad fe'emales showed a high ~ iodaPi ty  rate  during the 

T h e  6 ~ ~ o n t h s  of l i f e ;  nost morlaafty oc ed during the f b t  few 

&p af te r  b M h ,  chiefly t ho@ dromiw In ditches  we kg).  

FearsPe8 had 8 s l w t l y  lower s w i v a l  Gfian mles  up Lo 6 montks~ but, 

&erre&tere, they showed an W v e d  survival rate.  Such diffeserntlal 

mPtal l ty  w a s ,  m doubt, the result of subtle behavior differences, 

such as mount of movement by fa- of different sex, and not-so- 

subtle differences i n  act ivi t ies  of xearlfngs and adults of different 

laexes (sea ~ k t e m  of ~ c t i v i t y ) .  R5 d e s  were known t o  live beyond 

8 years of age, and no f e d e s  were know t o  live kyoondi 9 y e w O  Fifty 

prcelal of the m l e s  sunrived t o  years, ~ h i l e  females showed a 50 

mrcent surrlval t o  mound 29 years. 

One weakness l a  t h i s  model w a s  %e inaccurate ~ L n g  of cfeer over 

2 yeam of age, Tne use of tooth weax Eusd regbcement cr i ter ia  



%sU@ 28. m l v d  of Key deer from one age class t o  the 
am& baaed on 110 marked m-s of known fate. 

Wlec 
Fernla 

Total 

me 
Fernla 

Total 

M e  
F e d e  

Total 



43. rcn: a* nQJ dabsr lix,gulaClon, b e d  @a * 
mrcenL of W e d  deer In each olslss LhaL surwlvsd %@ 

the  nexL we ehs. bieLesotfnrsLlolls were b e d  on deer 

1968 -@ June 1973. 



A l l  ,deer 
---hhs 
-*---- Fernlea 



ss 
1993 s z s  not 3A3.ewd s ~ e w l g r  s c m t a  fox Key deme 

w a s  Sf9%0 the 

W f e m a t  f m m  that ef 

@ w p c b B  Lo have k e n  a ty, OP known to have dled due 

fawns dl& due %o b%ng move& a r  oned by the doe because of 

deer in the same areas, or fn 

&r areas where t he  p m t i o n  pras hfLSh. 

1 % ~  of Key deer uas Lo note the causes and to 

&hmlne the effects of Be the m b e r  of.deer lost. During 

Je 1368 t June 19731 3114 ities were recorded for Key 

cause (76.0 percent) of mortality 

w s  collision Kith biles  able 29). Most of these occurred on 

B@ Pine Key. Thirty-fm (14.7 percent) of the roadkills involved 

ed animals. 

such hfghwa~r every month of the year, with 

llorst occurring In Weaker, Agrfl, and Hay (F'igure 44) . Beaks tended 
edlng, when deer increased their activitys 

were wing more due Lo pressures from adult 

w i t h  the L ~ Q  of day, although deer were 

kUUed at all hours. Peak LJ~ occurred around 0600 to 1200 h 



mbb 29. Becord& Key &er r  I t y o  J a w  $968 Chrough JWLO i S I 7 3 r  

m p t w  6r 
Highway Dsownlng PlakLw Cornkt 

Sex and &e MorLality Mortality Mortality Mortality Miscellaneous Unknolcn "Pot81 

69 P 7 7 I 6 91(29aWa 

A ~ U ~ L  ~ s m l ~  423 I 2 0 0 8 59(2s04%) 

Yearliw M e  47 

Uearliw Femla 15 

Faun Hala 9 

Fawn Female 22 

Fawn (~r~rnown) 0 

Unknown I 

TO LEI^ 231 



1x1s during J 15~33 throwh 

durn LS;Jb* 



# er t o  the -& mtlvity %n open areas, it &d perpsent mar- 

lop between a % h e  of moderate deer actfi\r%ty a&ePaLe Lo heavy 

a&mbUeCr;nf"%"e. The l e a s t  m ' b e r o f & e r w e % e  k i l % d  OW- 

@m when deer a c t i v i t i e s  u e ~ e  e;M, axid a c t i v i t y  was at 

r lwD Bs, %n aid-site 

e t l v i t i e s .  A sl-t InereijSe fn m o m l i t i e s  oe 

%m aace1~ men-, c o r r e s w n d w  Lo the  eve- feeding periods f n  open 

w a s  an o h f o u s  d%fferenthl. sex m r L s l i t y  with males \sew 

f e d e )   able 11). This sresultecl from a gmate r  number of x o u ~  

-as $n the p m b t l o n  and a difference !UI behavior &tween males an$ 

i(?Mese AS discussed ea r l i e r ,  Hales tended t o  be more independent of 

f~~i l l r  ~ s p o u y ~  am3 moved a b u t  more i n  open areas a f t e r  2 Lo 3 months 

and QcLohr  (the f a m w  and breeding seasons), when younger deer, 

sspeeM9Jr d e s ,  were w k n g  more cfue t o  harassment by older animals. 

Mull; rnales were much l e s s  eautious during the  breeding season, and 

they f q u e n t e d  meas  where they were more lUrely t o  be h j u r e d  o r  

owe andl Springer (190) noted that ru t t ing  a c t i v i t i e s  

I41Eede m f i e m  deer  more vulnerzbble t o  r l f l e  hunters, and White e t  a le  

(193) found young males t o  b m r e  indepedent,  active,  and fnquis i t ive  

and thus were more mPnerabPe t o  p%eba,tion and accidents. 

kcountlna: f o r  4.6 percent of the  morta l i t ies  were deer that 

b r s m d ,  c h i e f u  new'born fa-. &my Pawns were born i n  meas  



Pfgure 45. Times when 202 Key deer were roadkllled. 

) I o W i t y  of 36 other deer occurred at  

h o w  e 



1% 

wid& by quICGB ditches (P I). These 

e%%.tePte~ were des-ed to m e e t  water holes, which served as t > s e n t M  

q u i *  breed* s i t e s ,  Lo the sdt water c e k ,  dlowlng f ish to 

&at In* these holes dlowinp; f o r  some flush* action with Lke 

$idese Remy of these a k h e s  were of sufficient depth that a deer, 

PrPaf& fall Into then, no% escape. m i l e  a 2- t o  3-week-aU fawn 

m a  3wp across these aLches, a very young fawn attemptine: t o  cross, 

o*n f e l l  In (F'Lgwe lc6) . Of 33 marked newborn fawns, 6 (18~2  p r c e n t )  

ad In  ditches. En tion, remains of f ive  unmarked f a m  were 

found In these ditches, a& four fauns were rescued f r o m  ditches that 

ware  isolated an8 nearly drJr, o r  that had l i t t l e  water during low tide.  

m e  of these fawns f e l l  la on two a f f e r e n t  occasions, one h m e d  the  

8acosB time. 

A1Lhow traps s e t  013 four ditches durhg 197'3 fa i led t o  collect  

any fawn carcasses, evidence suggested that  dead fawns may often be 

fl~~rtshed slut of -!the d%%ches iala'eo the e l  wii-1;I-i outgoing t ides,  mc9 

thus never be found. M e r  fawns fn blocked ditches, o r  on side ditches 

no doubt quickly deteriorate In the w a r m  stagnant water; and, were a lso  

devowd by f ish ,  crabs, ;Yad al l igators .  Two fawns, tha t  had fa l l en  

in to  ditches, had par t iom of the i r  f lesh eaten away by crabs i n  l e s s  

12 md 18 hours, sarad partial remains of three other fawns were 

A l t h o r n  deer genierally did not move younp; fawns p e a t  distances, 

h c s r t a h  areas of extensive &itching, any movement jeoparc9fzed f a m e  

&I doubt, some does w e d  t h e i r  fawns a f t e r  being disturbed, and the 

18.2 percent mortality reconled may have been a s l igh t  ewer ; lC ion t  



F 46. ] l o w  fafawn which had drowned in a mosquito 

&ae ~61m l e s s  khan f week of age often 

b m e d  a f t e r  fal l i l lg b t o  these ditches, 

b s s e s  e i the r  were carried in to  the  

sls wfWh outgoing t ides,  o r  remained 

t s ide  ditches t o  quickly deterio- 

mte be eaten by f i sh ,  crah,  and 

~ b a b b ,  al l iga tors .  





a s  ' 
kmwevez, it was not b l iwedi  Lo be mat* a f f e m n t  f r o m  a e k d  

ecil deer In  the %wewe or i n  Other m m  of high 

a t l v i t ~ .  Fami mrLaSfLy, due t o  Wrm- In nnosq&lo d l ~ e s ,  

r f q u e n t  iP1 dftched areas of Beg Erie Key'. 

& m a  of seven (2.3 wrcem~) &ulL  d e s  w i t h  boles In  t he  

&uS% '$atween a t l e r s  and wfth sajuey t o  the neck and aorzreie cav4ty 

a w e s e e d  that  combat with other m l e s  was proZrj?b* %moltre4 hn t h e i r  

deaths, ThaL severe lnjury could resu;Lt from combat w a s  widenc& 

rsales w i t h  Broken ant lers  and rounds of various degrees of severity 

Wls breeding season. Two adult males e d had ents  of 

-&he f r o n a  bones broken loose & held In place only by comectlvs 

Vprpiow unknown causes accounted f o r  8.6 percent of the  losses 

('p'able 29) .  mese included r e  of four adult does, one adul t  brrek, 

one fawn, and a deer of unknown sex and age, which were four@ In o r  

mawe cllried water Roles on Nowe, Big Johnson, Utt3.e Pine* a d  BBg 

lIunson Keys. Six of these deer were found just  a f t e r  Wle drought in 

im and 19713 a l l  may have succumbed t o  the h a s h  conditions on these 

outlyfng is during the drought. 

An additional 2.6 percent of the mortalities were a t t r l h t e d  t o  

aaiscellaneous factors, including two yearling males and one yearling 

lard@ that  were injured while attempting t o  escape from fenced axeass 

cPnd three fawns, tha t  wore posslbly abandoned o r  los t ,  two of which 

were movfing alone through the woods when found. A 6-month-ol& fawn w a s  

found dead i n  a dxy solution hole. Capture mofCaPities, dhcussed above 

rrccounted f o r  5.9 percent of the deaths. 



% LBi%PPW after hewy d m ,  h e &  pests were su& %ha% deer 

m& t.0 al@ng khe m&w- & open t o  bed in a 

a to see deer sf gU ages ism* to open areas, the h e 4  

amit fegrr cwemcl wlth mosquftoes and men blood spots .around the eyes 

the f w e   me 16). 3% such 3.t not inconceivable 

Sex am3 age ~ t ~ o . s s  withfa t h e  Key deer ppx~%;a%lsn, determined from 

I t l es ,  live-captures, an8 f ie ld  olssematiom during October 1969 

14 June b97Zr van'9ed depending upon the method used t o  detemlne 

18,212 recorded f i e ld  observations of deer ng b c h  1968 thmwh 

PPe3cemkr  5971, and duxlng AwiP t k s o w  hp Jurse 1972, 13.1. percent were 

IsLdaL males, 42.9 percent adult f e d e s ,  20 .I percent yearling mles ,  

12.5 percent year'ling females, rind 21.3 percent fawns  able 30) . The 

mpsil1ol-b Q% the herd varied fmrj one yeax Ls the next, and varied 

t%ons psimarlly ref lectad 

snal  e w e s  krr k k v i o r  of the U f e r e n t  sex and age elassea 

(see h t t e m  of &t%v.\r%ty). 



Ratlo 
Adult Adult 1(Esar l ln(~ UermlZw ReCio Vewllw aYewnsliw R&tZo 

&tea b o k  Doe Buck Doe Fawn I3uoktBQetFwwra Wok b e  bi~getYswZln(a; 

%ta m e  eoupod into years beginniw on 1 Aprlb t o  enable evaluation of the inpact @I? %ha fawn and 
yearllLw age classes each year. 

%em were no observations durlng Jan--Mach 1972. 
c~bservatlon% were discontinued on 15 June 1972. 



Astio 
Adult Adult Yea l lne~  YealLw Ratio V e l ~ s l l ~ n Y e a s l l ~  Ratio 

Month Buck 1308 Buck Doe Fawn Buckul)Be~Fawn Buck Dne 

Awll 175 

w 212 

June 292 

July 281 

AWSC 226 

Septeabar 158 

Q c t o b r  281 

Navembsr 172 

hcembr 235 

136 

106 

&wch 120 - 
To-1 2,394 

"0berematiom were not m a  durlw J a w - H a c h  1972 or  &ter 15 June 9%2* 
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-br, then decmmed t o  10- 3% PhrePIaPeR and A p r i l ,  'I%& 

3.&.ec3 ac t iv i t i e s  jus t  before and the ru t ,  Lke lows 

at  t l ~~es  of an t l e r  loss aud mPeprroductfv.ve cpuIescenca f t  

that there w a s  mughly one-*- the mbr of &dt h $ u c k ~ ;  as 

adult &ws Bn this wmpuaiztion. 

T h  ra%io of fa- P;o other age classes o b e w e d  showed an 

e the year, especially when o x e r  fawns f n m a s e d  t h e i r  

m a w n L 8  into open areas. Obsewations of fama  fn open areas alone 

or vd,Wr does, generally did not occur untU. June o r  July; however, t h i s  

9 e &  with weather and number of insect p L s .  A drop 9n the r a t i o  of 

Lo does in 3 1 c h  reflected the dfsassocfatfon of fawns an8 adults 

ard during paxturition of new f a m e  sment from older 

dasr s a ~  have tended t o  keep older fawns out of open feeding areas and 

out QZ? s igh t  of the observers. 

A &cmmg: 3.n .Eke ratio of yea-PPws 'as &ul-b In  Se@eraber and 

OcLober ref lected behavior changes during keedfng seasons, especially 

of gearling bu&, which often l e f t  es, which they previously had 

occupied ( ~ 1 1 ~  194). Both Bucks and does &creased use of open axeas 

sorsewbt. W secondary drop occurred fn Narch, when does drwe yearlings 

es  as they gave birkh t o  fawns* The r a t i o  of parlings 

W u a P l y  decreased throughout the year, as 'they l e f t  t h e i r  home areas, 

uhich t h s  they were often not seen again: were ki l led on 

'Poadwape 

"Pha =%lo of deer observed, therefore, doe8 not re f l ec t  the actual 

lPafd c o n p i t i o n ,  since different behavior of deer In each sex-age 
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elam m s d b  3.n bak b l n g  seen at U f e m n t  ra tes ,  &ex Y 

or e w e s  l.n he& c o ~ s i t l o n  sRouM kcone w u e n t  %Bn dear 

m e  a b m e d  r a t i o  of aduPL d e s  do f e d e s  sad 

feFaa%es decmased the l a t e r  years of the stu*  able y). 

Csre .b h t e w e t l x  these dish is necessw,  however: f o r  exaaple, 

& h a m l u B i w s ~ ~ l l e  mnLJns 

dkwa a o n t b ,  clue differences Pn h b v i o r .  S h c e  the 9972 data 

cloas aot hclude a complete yeas, sex m t i o  values are  not co 

Co C)rr, other yeass. 

ent increase In %he percent conposition of the 

&Up% w e  class &.+!A a decrease in the fawn c a t e g o ~  ckr* the 5 . y ~  

(Table 3). Such a conclition resul t  hn a p p l a L l o n  b v i n g  

a low rake of anaual hcrement o r  showhg signs of s t ab i l i ty ,  

sax r a t i o  of deer captured w a s  biased h the older age classes, 

moat deer i n  open areas, where captures occurred, were marked early 

Im tihe s t u e ,  mi2 thus were mt selected fo r  3.n l a t e r  piass  able 32). 

With the exception of occasional captures of new adults, most new 

c8Hwes involved fa- and yearlings. Thus the age structure and sex 

rsrLios M e n  frarn capture tables a re  not accurately depicted, with the 

p s a i b l e  exception of the sex r a t i o  of yo- f- kvns. 

Due- the y e a ,  fan& were c a p t w d  a t  a rate of 2.41 males per 

f a d e ,  while fawns aged 1 day o r  l e s s  were capturecl a t  a sa te  of two 

a e s  par female. Fawns were captured during April and Hay a t  a r a t e  

of 1.95 malea per f e d @ ,  and during the r e d n c l e r  of the year at a 

.rate of 2.72 males per female. Severlnghaus and Tanck (I*) recorded 

*t in New York, the sex ra t los  of fauns aged 5 t o  7 mnths wm 106.2 



Tarble 32. & ios of' do, 
d w i q  1968 Lkro 

Ratio Rat l o  
Adult adult Xearllng Yearliq Fawn Fawn Ratlo Yg, Yg. Fawn F'ann Ratio 

Ye& Buck Doe Buck Doe Buck Doe BucklbetF'town WlcktDoe Bucksme ~ ~ V C J E L F ~ ~ ~  

%ta groumd lnLo ya8~1y p i &  be&; f lnn l% on I A p r i l  t o  enable evaluation of the loam% o f  Lhs 
fawn and yearun(?; age classes each yeas, 



as 
t o  I5-e 18 +L=d of 

wed male fawm i n  the Kay 8eer herd, either due t o  high= 

i t y  of newborn doe fawns, OP. due t o  bhviBPgql dflfemnces, 

m s u Z t h  3.n bucks being seen aid cafimed mlee frquerrdb.  Sbce  

maha. rurd females M sl igh t ly  &PEfemnt ao9omb of ac t iv i ty  at 

W f e m n t  ages (sea Patterns of iaetivity), t h i s  m b b l y  accounted fa 

CPIs diflerentlal .  trapping, thus exaggeratiw actual dxferences that  

W t e d  Iln fawn sex ratios.  

h b v i o r  of deer greatly Wluenced sex and age data available 

ills  able 11). In @&tion t o  mre rnale fawns, which may 

%~#a.U.y exist, the r a t i o  of adult  males irnd yeasling males t o  females 

s reflection of greater d e  ac t iv i ty  and ~lcnreTent Ln areas of 

heavy t r a f f i c ,  especially dm- Ixp.eediw seasons, As bucks were 

~ l e c L &  out a t  a greater ra te ,  th i s  resulted i n  a large proportion 

of f e m l e s  In  the older age classes r e m a l n i ~  h the herd. 

The Key deer, which appa9entQ evolved without predators, appears 

%@ p s s a s s  am inherent mechanfsa, which slows the r a t e  of population 

bcmment. This mechanism, a low reprcductive output, is probably 

msponsibla f o r  the gradual m c ~ v e r y  of the Kay deer population from 

a low In the 1948-19501ss, ntly another raechamism s l o w i ~  the 

ppu la t lon  increment is the m b t i v e l y  high mortality suffered on the 

bkhways and i n  I I I O ~ U I ~ B  di tches  

On o u t l y i x  Islwds away from Big Pine Key, the ra te  o;f ~ c r e r n e n t  

b m b a b l y  reduced p r i o d i d u  By an absence of fresh water, result ing 
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%a e%-&Rer 'Mgh k v b g  fresh 

matare b PB paste a d  3.w of fresh water may have resulted fm 

that. conhIna,Ced Emly- water s o m e s  w t t h  

W%, That such a p & n t M  rmo*lIty factor exis ts  was suggest& by 

Lies on outer %Ian& follow* a. (PPwt, 

by the d.%sai ee of a fawn en P a w b e  Kay8 where there was 

80 f resh water, ezi2ep-h &st d t e r  mMall, The m t h e r  of t h i s  fawn 

md back t o  B%g R3.x~ Key, but. the f a m  was never seen with her; It 

p m f b l y  dfed on f s e  Key o r  drowned whae attern@% t o  s w h  the 

b be =re ~ s i 0 1 o g f d  than hhaviLomP: however, a Behavioml- 

B that reduced productivity, such scs tha t  d e s e f i b d  

by mfstlan et d. (15160)~ cannot be ruled out. b h a v l o r  of prbw- 

esd bucks reduces the mber of males ~ l c l ~ t i l l f :  i n  peak 'bPeetPiw 

w%%vid%es, and pite&MPy reduces r repduct lve mtmt; however, the 

I w l e s s  recyc l iw t e e  t o  counter its effects ,  ult.fmately a 

SSrgk nllfnber of d e s  ~y participate I n  breeding does which recycle. 

&Jhfla Wlis ac t iv i ty  extends the breeding season aver several  weeks, l L  

a b c  raay influence %he sex r a t i o  of fetuses muted, assurslw that 

%a? mber of olales w f c i p ; h t w  In  h e e d i w  affects the sex r a t i o  of 

@flal)~fiiw, a8 w a s  suggested by Veme (6969). The greater m b e r  of does 

m c y c l l w  m y  r e s u l t  f a   ore individual males breeding, a&, come- 

quentlygr, a h w e r  poporLion of male offspring produced, This would 

&fee& the p t e n t h l  m u c t i v i l y  of the deer herd (8ee Fetal sex ratlo). 



&lay& age a& firs& b e & n g  mtil 14- a 1w1 m m w c t i v e  output 

& 3.&5 P a m  per f e d e ,  and the m u c t i o n  of fetuses at e m b  eaI 

IH k 5  aderr per few;sPe resul-b dn low h c r e n e d .  mupled with 

r m-llt~~ factor,  whfch, at present, neaxly matchers %he a p m n t  

paxb memll~ent  (~l-tm %m)# the resu l t  appears t o  be a marly 

shble ,  rpopuPatien, 

on Evolution of Kev k e r  - 

& M c a t e d  In p v f o u s  sections, the Key deer appears t o  BB 

a m a t  di f ferent  h f i a v i o d l y  fmm no&hem & l t e L b i l s .  Most 

s W l x  were af fe rences  i n  socia l  org;bnization, wiLh Key deer formin! 

Paohlap f a f l y  unfts. This ~la,v re f l ec t  wolution without a predatory 

Wluenee, a d  comquently,  evolution which did  not se lect  against 

8olitw indawndent young anla i ts .  In most northern populations, such 

would l ikely  be sd%sted against, sdnce such indepndent anPAals 

w s  mm sueceHible to  predation (Yhite 1973) 

Key deer demonstates var iabi l i ty  i n  rnany aspects of its 

h h v f o r  and socia l  organization; fo r  example, some animals are  highly 

s o c m  while others are extremely s o l l k c y .  Such var iabi l i ty ,  which 

fiml- the generalizations that ean be W e ,  may in i t se l£  be 8n 

bgorlant ref lect ion of the Key deer" history. It appears that  the 

ppu la t ion  has passed through several periods of low numbers (Dickson 

195Sp U. SI Fish and YiPBlLfe Service Live Reports 1939-1967) a 

alblwtion, which, in a ppulat ion having no isolation between members, 

wmld Land Lo IWt variability. The v w l a b i l i t y  In socio-biology 
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of &9?e Key deer ( ~ k h t r a  IPbr S i . 1 ~  1974) s w e s b  

msll?%t& 5.23 s e & - b o h t &  

e I s l ad  co~plexes,  s e  

nts,  may have had l i t t l e  i n t e  

am%-PsshtPon. B n t e r c m a  

.rqr have occurred only fn those years of relative* 

m e  deer p m t i o n s .  The v a r h b i l i t y  evident ia deer on BIg Pine 

Ear a a ~  'ke LO w ~ a s i o n a l  fmBligration f r o 1  outer BlaJld complexes 

aver hdne 

A% t@ea very low w m t i o n  nauabm, the ro le  of behavior m.y 

W e  been dB b e d e w  anfmals together. Such 'bebvior as the 

of" vegeht ion with antlers,  hock urinaLion by both males and 

--eat into the same areas by s Ls of both sexes 

have s-ed thh function. A t  high population densit ies,  the 

of of this k k v i o r  wesa less  evident. Tine role of adult  

h e -  act ivi ty ,  3.n which non-prime-aged xiales were excluded, 

Led 3.a p l o @ n g  breedlng ac t iv i t i e s  aver an extended period of 

Cbte and M e  influenced fawn sex r a t i o  (see Population i c s  

Be- sex ratios). It also resulted i n  a longer fawning season than 

where adverse f a l l  and winter weather would tend t o  se lect  

late i n  the year. 

m% the m&uctive performance of Key deer rsay be the resu l t  

of wolrrt&s of aa krstrinsfc mechanism, which ten& t o  retard over- 

gonulation cf the  emiroment  (see Population ics), should be 

flmresligaead. Such a aechanism, result ing i n  a low reproductive output, 



rn 
i.f It ~ = & $ 8 ,  mqr 3.m an -biXty of the Kay dear to 

far the reasp%%vePqp hl& h e 1  BE w - m h t e e 9  

deter e m  adapt to be 

w w s  Lo 

A cent for the Xey deer should 

&e slat- of the deer b e d ,  whether by us* trend daLa on 

a u e f  observations of rleer, censuses, physical condition of 

s1 o r  s o w  other Index to the popubLfon s h t u s .  I n  m o n l . L o e  

Lo cornsfder b e h v i o d  c 

dear slnce these inf9uence the resu l t s  of monitoring teclntques, 

%sr act ivi ty  varies w i t h  trLsle of day, season, and sex and age; -thus 

&b from f i e ld  okewat fons  should be i n t e m e t e d  with this Za 

&La on deer olaersred I s  useful f o r  noting tren* o r  changes +n 

Wse sex-age mnpsf i i an ,  ra tbar  t h  degPctPw actual herd stm&ume, 

Mfferent ia l  behavior of deer rresulLs i n  seasonal changes In sex-age 

ratios of deer observe&, The ~ o s t  accurate observations of the  sex-age 

structure probably occur Sa July and August, a f t e r  fawns have 

rrssociate with t h e 3 f a i l y  gsoups, Boes are less  aggressive 'cawam?. 

their  ~ r e a r l i ~ s  aPad m n - ~ e h t e d  deer a% such times, ax-1~3 bucks 

velvet have not 'bgm~b& s i v e  toward one another. They gfl use 

open areas f o r  feeding, A t  other Limes deer of various sex-age c 

remin  out of open areas, not assoch te  with other deer, e x  %n the 

case of &ult males, show ased movements during the n 

which m s u l t  i n  a dfspm-iomte representation of them i n  the sex- 

age calegcrcfes. 
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seed 

%a U f m n t M  s1r1se&ptlePbUity to B t y  of the various sex-age 

c s =tore h m l y  mregncesmW thaa f W e s .  ia; 

elrap-l3r s result of BifferentLajl k b v % o r .  

m u c t i v i t y  of a given f e d e  frola f i e l d  obsemalion 

due ta the P m e  s s c M  o ~ m f z a t f o n  of the Key 

e m ~ h m  deer f o m  t m t l y  burid faa l ly  groups ( ~ a w k ~ n s  

W m*tl~~ 1970)~ the Key deer Is less strongly sociable; therefore, 

ofLen are seen feed- in the v ic in i ty  of non-related deer, and 

o f b n  even tsJi t o  e bucks o r  f o r e m  does. This is usually un- 

ssful, Basing groductlvity on f i e l d  oberuations of does with 

the ye& gives an w e m s t ~ a l e  of the number of fawns 

ssfullx d s e d  by a doe. Host re l iable  information on productivity 

&PZer deer %st available Em1 e x a h t i o n  of reproductive t r ac t s  of 

m-padm females. 

Based on mttebns  s f  deer actlvi-ty aa8 use of open weas,  the best 

-%be f o r  mni tar lng deer is i n  the l a t e  evening o r  early morn- between 

axid 0200 hours. This is a time when deer generally are active, 

are -1% open areas, and a re  not as wary as at other times. Before 

m fewer deer use open areas and mny bed a f t e r  the eaxly 

f e d %  ac t iv i t i e s .  Early rn hours, from 0400 hours u n t i l  

dbr  sumlse, is a period when deer are active in  open areas; however, 

*ir behavior is not conducive to censusing o r  observing them, because . 
thedx flight clbtmce is much greater B m l x  2200-0200 hours. 

be;& conditions f o r  obsewlng: deer are on dark nights when 

Ohere is m full  Boon and when there Is not heavy ra in  o r  whd. Nights 



aL f ,  m l i c e s  f o r  the Key deer should Lilke into W C ~ L  

* w h  

with peak birth o c c m w  In PipPiP and %y; thus 

Lion, which could serve a s  a, h a d  Lo very fawns, 

should occup e i the r  p r io r  to or a f t e r  

season8 houevver, duping A p r i l ,  May, and Ju, Pfre could 

e ;yearea fawn population. 



A a%t@ of the socPa% bhavior,  l i f e  bistomggr, a d  m m u c L i v e  

ce sf the Plori& Key deer was eo&uct& c8uslng Septeabr  1569 

mm hest  %%Ie stnd dur* priods of 2 weeks la 1972 and 2$ 

= n t h  dm- 193. Piis study, which w a s  a portion of 8, fj-yeax 

@o%wle;aP studyr of the Florida 4 y  deer, w a s  conducted on IBlg Pine 

Key a& m a c e n t  islands in inonroe County, Florida. Host of the 233 

&ere whP& were captured and w k e d ,  provided bebviaral and 1Lfe 

W* M o m t i o n .  

s were mxked f o r  Lndlvidual identification by using bells, 

, nunbered ear  tags, streamers, ;and tattoos. R a d i o -  

Lterss placed on 119 deer, were used in l o c a t h g  these an 

h e r  of specific sex-age classes were monitorei3 at various L b e s  of 

the year POP as 10% as possible t o  gather bekvior;sl and l i f e  h&toqr 

M o m t l l o n ,  Pata,which were recorded f o r  all. deer observed, included 

mtss an L h e k  k b v i o r ,  the i r  location, other m h l s  with them, and 

u a t h e r  conditions. Reproductive data were gathered from roadkilled 

arnB a p t w e d  deer. Penned deer were observed t o  note specific behavior 

-t%rns. 

Iay deer formed small m a t r k c h a l  groups, consisting of the adult. 

ass, her f e d e  yewline,  wid fawns. Faraily groups broke up when does 

e v e  b M h  t o  new fawns and during breeding act ivi t ies ,  but re-forme8 

at o*er Llmes. Bonds between @up members appeared weaker than those 

&tween related rleer on the m i d a n d .  Adult and yeaallng, males were 

genemlb sollllary, 



I= a.nC1ex-s w e e  ao~orai-L to sa les  ~ t h o e t t  ant lers  and those w%th  

ve1wst-eweA antlers.  

AeL%viLr wt&rns a p z u e d  smlar do those described f o r  other 

t f o m  of &it@-Lailea deer; there were &afM aMii seasonal 

%om. Beer were generally l e s s  act ive  in mid-by, csnd were sore 

s m d  sunrise and s w e t I  Baed* w a s  more f rq r ten t  fro= 1 

e ,  an8 f m m  af ter  noon u n t i l  

They b a e d  l ess  dux%% &a-day in July thrm 

m e ~ b r  than in s the r  month, Bur* October through December, &eez 

-& SWr8 and fed l e s s  during the day; Lhls appeared associated w l f h  

mk r=mLs ~ i r  aetLvltyJr. 

kcL.Pvitjr h open mas, which v a l e &  throughout the year aPld 

M w  the 24-how period, reflected the presence of h In these 

After heavy ~ g i m  In Play and June, deer spent wore t h e  in %he 

m s  &ere lnsec't pests were l e ss  Ismerow, Cattle egrets appeared Lo 

L roles By feedlty~ on insects which were external it e s  

en deer, 

Deer were Babre acLive and easier  to see at %limes o f  l i g h t  to 

8;6Qemte eloud ewer, l i t t l e  or  no wind, l i g h t  o r  no rain,  and d e n  

k m w m t u r e  w a s  70" F os lass.  Fewer deer were seen on k k h t  
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~ ~ L t  nights when they were 

wx s tmng  w i n d s  whew they 'i>aFPca& more. 

~ w d  &emelves using the tomgue, feet ,  wcl BP3 6 . o ~  

d &tween rehaeed dear 

& m a r  they encountered one arto"cher. Plu%ml h g m  -eBhte- 

& a f t e r  the Birth sf s new Pawn, Such m y  snPlmca the 

abiLfiLy of the  doe eund Pam t o  m e e a e  one another through scant.  

Flay ac t iv i t i e s ,  reactions, curiosity,  and agaess ion  

a m a e d  s l m i h  t o  tha t  described f o r  other white-Lailed black- 

a& deer. % i l e  bahavior s i m i l a r  t o  t h a t  described as ""sign-~stl~"" 

b k v i o r  and t e 1 ~ i t o r b l  b b v l o r  i n  other deer w a s  observed, no 

b a i t o r l a L  s m W i c a n c e  could Be d e t e m h e d  f o r  these s c t i v i t l e s  I n  

%ysl Deer appeared t o  r e l y  mainly on scent f o r  recognition of 

lndpvilduals, location sf other deer, and corneying slame They combined 

Mlditory comunlcation with v isual  comuica t ion  i n  some i n s ~ c e s  t o  

laf3I0n, cae-sol ic i t ing ,  ewe-giving, md distress 

b b v f  or ,  

h e d i n g  a e t i v l t i e s  began i n  September, peaked i n  October, and 

declined through kcemberg occasionaf breedings occurred as l a t e  as 

Fe Adults bred e a r l i e r  than yearlings, which bred e a r l i e r  than 

f e m l e  Pawns, Halea aged'3 t o  5 y e a s  generally excluded younger and 

older  wales during peak breeding ac t iv i t i e s ,  but other males played 

incremingly important ro les  k t e r  i n  the breediw season. Th5s did 

mkat lhlt the  nuwbes sf females bred, however, since does recycled i n  

24 t o  27 days If they did not conceive i n  e a r l i e r  periods of es t rus .  

"Pkle tended t o  extend the breeding season, and may have influenced the 

aex r a t i o  of f a w r l ~  produced. No fawn malela were observed t o  breed, 



TEe gdsL9Liora perf& o f  Key deer w a s  ~ W S ~ W  

t ipn of i l l e d  deer revealed 

$am f e d a s  t o  Br, pnregmt: 37.5 p c e n t  of Lhe g l e a r l w  had 

m u c -  8.38 fetuses p m  doe, 4 29 percent of a l l  deer wed 2* 2 

pel- c m i e d  s w l e  fawns; 75 percent of the 2syea.r olds had 

s i w l e s ,  while 25 percent carried trsim. O f  the 16 pre 

&sr wed @ ye- and older, 68.8 percent carried sfn(gles, while 31.2 

p a n t  had t w b .  T"Re sex r a t i o  of Key deer fetuses w a s  1.45 rnales 

f e a e .  While more rnalee were born, the behavior of fawns 

wcentmted these diffemnces, P-lales were captured at a greater xate 

i e d e s ,  more were observed fn the f i e ld ,  and more male f a w  were 

I l led,  largely a resu l t  of d e s  being s l igh t ly  more active. 

?ha gave b i r th  t o  fauns withln t h e i r  normal ranges, generally 

!la axeta mvidine:  h e a v  cwef: with open undersloq, which allowed 

*cldom of movementO 'The bond between a doe and her fawn was strong 

durhw the f i r s t  2 t o  3 months. After loss  of fawns, does spent mch 

of t h e i r  t h e  wandering through areas where the fawns had been bedded, 

call%= and lnvestlgatiFg any s l lgh t  noises, Faun-seeking behavior 

wmule8 a f t e r  one we~k. a t h o r n  no does were seen t o  adopt fawns, o m  

doe w a s  suspected t o  have been caring for a fawn before it f e l l  l n to  a 

di tch and dlrowned. 

m ~ l i t y  appeared t o  be i f l u e m e d  By deer behavior, Fawn&, &%& 

gzoved a t  early ages, often drowned i n  mosqulto ditches, especially fn 

araa of extensive ditching* That more males Lkan females were k i l l ed  
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= a c t &  greater s t i v i t y  am3 m b i l f t g  of "Ehe males. The 

whhle 93 percent 

ef f d e s  survfved t o  aver 2 pars. Peaks %r, hmww ~ o ~ l d t y  

B e %  the Breediw season and the f season, when do&- 

%emlad t o  s other deer asLd 

Tb W e p d e n c e  of young Key deer and L2lePr Pmse social  

s t i o n  possibly resulted from Lhek evolution In the island 

a nt, Is which there were no predators to select  against Lhese 

Who V a ~ i a b i l i t y  i n  Key deer behavfor p b a b l y  resulted from seni- 

h a h t P o n  btween breeding groups of deer, p s i b l y  a resul t  of the 

am klasd complexes, separated by e l s  having swift-flowhne: 

low reproductive output and high r a t i o  of d e s  born In the 

pnulatlaion tendp, t o  slow the ra te  of po-%Ion bcrement. Due t o  

low s@uct ive  outpC andl high mosLaLIty, the deer p p l a t i o n  

n t ly  appears t o  be increasing very slowly If a t  a l l .  

Bue Cs, the dif ferent ia l  behavior of deer in the various sex-age 

claers-,i?, okervations of deer should be used only t o  note population 

he, m t h e r  than determine actual herd composition from them. 

emnt  gmactices, which accommodate the breedinp: and fawning 

awons ,  were recommended, md some techniques of censusing amd 

mniLarlrg the population in  order t o  Mce advantage of the behavior 
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