
Deer talk: sounds, smells,

and postures
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olien callcd elusire, secretive, silent, wa4.
Descriptions iike these give the impr,ession
that dccr lack a complex communications
systcm. This is lir ftom the tnrth. Research
by bchavioral scientists is just beginning to
open the &tors to this animal's elaborate
social comnurications systcm.

In addition to vocal signals, rvhitctails also
Lrse chenical and r.isnal signs ro relay infor-
nation. r,hich makcs their communications
system dilicult o dcciphcr In facr. vocal
communication appcars to play only a

minor role in the clay-to-day lifi ol thc
*'hitetril. Deciphering the other fbnns of
communicrtion rccluires intcnsive and de-
tailed obsenation of behlior, along tith
sophisticrtcd analytical equipl11ent.

\Vhircrail, r'c -n rl .rcrr:r<.. lrr rrg rr
e rhcr narnrr.\.rl ,,r br.\c.or lruLrl. lor
much ofthe vear. Within these groups, dcer
use a rariety ofsignals to communicatc *,ith
one another, including a numbcr of vocal-
izations, body language, and chcmical sig-
nirls. The sigl; s are often vcry subtle. and
because they are used to communicarc
among mcmbers of a group, thcy gcncrallv
are ellcctivc for onlv a short distancc.

A difllrent strategX' is recluired for com-
nunicxtidr anong indivicluals that rre flot
mcmbcrs of a particular group. lVhitetLils
livc in an cnvironmcnr thar is oficn thickly
vcgctatcd; thcrcforc. neither visLral displays
nor vocal signals rvoulcl be efilctile fbr more
dran a short distlnce. Instead, they use il

systcm of scent comnunication that in-
\ol\<' pJLrr r'i.rrpu't' rhroLrgh,':r rl'ei-
range. These signposts rela,v irlormation on
the identity of dccr in an arer, including
their sex, doninancc status. and reproduc-
tive concliti(nr. Signposts are \€ry important
in the breeding behar.ior ofwhitetails. Dur-
ing the rut, rubs and scrapcs communicate
dominance status among bucks and also
aci'cnise the bock's a\ailability ro potcntial
lnates,

Voc,ql Couuurqlc,t:trou
As carll as 1926, Newsom recogflizcd that

whitetails produce a varieq' of vocalizations.
Later, in 1937, Setol also described some of
thcir vocal cxprcssions. It Ias not until drc
1980s, hono'cr, that thc vocal rcpertoirc of
whitetails was recordecl and characterized.
This ras done b,v Richardson ancl coworkers
in Mississ\rpi as wcll as by Atkcson and asso-

ciatcs in (icorgia.

Using scnsitivc rccording cquipncnt along
with dctailcd obscnations, thcsc t\\,'o llrorps
rccorded a r'aricty of sounds produccd bl
dcer. The Mississippi group distingrished
sqcn vocalizations; the Geor€;ia team re-
corded nr,'clvc. This rariation gcnerally re
flects difiarcnces in thc intcrprctatidr ofthe

Alsnn and dishass calL. Th< 'nort is

probab\'the nost wiclclv recognized ofthe
rvhitctail's calls. It is not actually a call but a

sooncl that results fron, air bei0g forcibh
passed duough thc nasal passagcs. Snorts are
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gilcn in tno distinct situationsr r,r.hcn srar
tlcd at close ringej iL \\hitetiil oficn giles a

single, r'ery shon, explosive soon at the mo
mcnt it begins its escape. \\rhen a deer de
t.rr, {nB,-.rt " rel:rir h ...ii .Ii t.rnc,. :-

often n'ill prociucc r scrics olslightll krngcr
snorts. Hirth and lvlccullough lirund rhar
ncmbers oi doc groups arc rrrllch nore
likcly ro snort thiln mcmLrers of brck
g-oups. Thel' suggested that thcsc $orts
iene r^ Jlerr.r rer re rr I r (r rh. ,, t . r( _

g()LrP.
lhe ball is n verv intcrse cell giveo o \

by'dccr in cxtreme distless, such:rs l4ren
injurcd or restraine,:1. Dcel of all ages mt1
baNl. r'rth thc pitch decrcasin!! rs the deer
gro* s olcicr Ba*4s bl hrvns nrxv elicit de-
llnse by the dam. Snith 111 1987 leported
rh.rr hrrn l- r" I, eh, rr<.1 rgpre..rre -r*.rrlr, rr
30 to Ii7 percent of the instrnccs hc oL)-

sened. He sugqestecl thar thc difiircnccs
in the tcndenq to deferd thc iawn \r'crc
relxtcd to the p]1\'sica1 condirion of thc
n]othel.

Agonittic c6!k. Agonistic, or rggrcssi|c,
calls consist of a lot', grrrrur.rl grunt. \\'ith

othcr clcmcnrs r.ldcd as the iutensity ofthc
(r1. r.llr\ ill.' 1 J\1. I . l. r <'r l]rtcr-',-r
.Jl. ,. '$. r r.rlo . lr .F r,.\ huL

bu cks .rrr,.1 docs during all sc.rsons ofthc ycar.

Thc lo$'grunt coLrplcd $ ith othcr visu]l sig
nlls such is the "held+igh" or "hcadlos"
thrcat is ohen used to disphcc a klver-rank
ing irdilitlurl.

lr nrore intelse encountcrs. onc to filLr
short. rapid snorts are aclcied to tllc lorr
gn]llt. Drring rhc rut, brcks ofrcn givc the
grrlnt srl()rt duing ctoninancc intelr]cti()ns
l ith othcr bucks. lcmalcs also occasionalh

eive rhis cill.
thc gmnt-morr-r.heeze. produced onlr

by malcs cluring the rut, corsists of the
grunt-snort couplecl nith a clre\\'n olt
whcczing erpulsion of air thtough pirchecl
nostrils. It is thc mosi thrcatcning call pro
d.ri<J br l' r.(, rr.J,'rl(r' l.(,(,1.. r J^.rl
nance fight.

M&tcm&l and n& atal calk. The fiatcr
nrlgrunt is a low inrensiw gruot thxt can be
I t. rl r;r nrrh r .ir,'" Ji,lrrrre I h. !.r i.
given bl thc fimalc whilc she is approachine
a faut's bcdding arer. l hc hr,r.rr rcsponds to
the matenlrl gntnt lx lca\.ing its bed. nxn-
._; t,t,rr,l t .l.r.. J.lft. lur\,rg.
When fl*'ns bccomc old enoullh to trlrr'cl
rvith thcir mothcrs. tbc does often use the
mrr(rr.'l gr!rr r, n.rinr,rn .^l c.i\e_e'.
lmong the fir l),group.

Fa*rrs olier produce a high pitchcd mcl
io rcsponsc to thc rnaternal lFLlnt, The nre\
is uscci to solicit atention f_rom the mothrr.
The fa{'n bleat, similarto the rne*. is ir nore
denuncling ore soliciting vocdizrtion. Thc
blcrt is r morc intcnsc call-r,r.hcrcas the
ncrv can bc hcard fbr rx I x short distrncc.
the blcat can be heard b-r,hunrns rrp to 100
.rr.l. "" . Tlrc rtrr r,- t . c I'lcrr i.
directLr' rclatecL to the clegrre of nee,:l-hun-
gcr, thirst, soci conract-of thc lawn
F.rr n':1.' lnc.r. ',1 cn .ri.tr rlr'.r l:,'.r r rer
bcclding sitcs, oftcn bringing nursing does to
investigete. Faln bleats har.c bcen uscd suc
cessfirll) by both deer resexrchers and
hult.r' rJ ittu.t .l.r'. Th< su..<-n -n.*
ofthis technique decreases durirg lxte sllnl-
mer as f_a{ns grow older,

l)uring suckling or s'hilc scarching lor.r
ni$e. fan'ns gilc a Lrricl. ftrn-intcnsiq nrrs
ing nhinc. Richarctson ucl colorkcrs sug
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gested thar rhc nursing Nline nrav help
identit\' thc f.tln, rcallinr-r the orilterrrrl
boncl. trrnsmit plcasule, encl solicit adrti-
tional arrcnti()n. I11 resporse. drc c]am ma'
prolirtc continuecl or irrrcnsiliecl comfirn
lnd sccurin bl grooming or additional nurs-
ing

Mating calls.'I\tLt sLttn rds are producccl bl
nales durinli courtslip: the tending gmnt
ard the llchmcn-sri1i'. Only rhc tcnding
grunt ceD bc classiliecl rs a |ocalization,
hotever This Iorv, gutmral call is madc by

rlltting mrlcs. nost co monl) \thile tend
ing r doc in hcat, but so ficqucnrll thile
trateling rn search of lemilcs. ltndirrg
grlrnts sccm [o be macle ]nost oficn b]' rna-
trllc, donilant n]al€s .1ncl r.rrcl-r' bl l ounger

The flchmcn-snili is a soLrnrl producccl in-
fiequentll' br rutrins males \r'lile perforn-
Il g del,rn( . .'r Jil' .' f'rl. 'char'.,r :.

rlssocirted $idr the buck's inrestigation of
urire ria the specielizcd voneroms:J otgan.
Ihe llehnen-snilT appcars to be merel1'a bt
procluct ofthis actiorr rncl rrost likcll' has ro
coormunicative lLrnction.

Contuct cttll. The contact call is occasion

:11-r'rrade rher an indiviclual becomcs sepa

ntcd ftnn 1gmup. This call is simillr to the
rer ;rr ' .rrr,l lh( rn.rrerr;l ;r rt l- rt i.
I(xrgcr ancl has highcr tonaliq.and Lnrensity.

rlong sith vrq-ing inllection. lhc contact
call has rhus fir been rcported onll lronr
lirnales.

Vrsuel Dtslr,,q.r:s
\".r1 trorl." Jccr . '< r 'rr r l-cr "i'r'

u.rl crres to corrmunicxte with other orelr
bels ofthc goup. lvlost ofthcse signals arc

rcl subtlc antl oiten go unnodced bY th.
hLrrnan obsencr: Thq are rcadilv obscncd
b! othcr,:lccr. horr'e\.cr. an.l rre r.lsed to corr-
(r., \rfl n " 'or'r.rlr'r'. .rr.h .' J. r'i-

niJrce stLtus, eggressilc intcnt. ancl alam.
Thcv are also uscd in couftshif.lisplals
antl in intencrions betn'een mothcr end

A!,lressire ht.nt. Odrer than o|crt at
rrcks. u hitetails usc rl'o t1'pes of lisual tlis
.,d\\l"!. n lrtrrr.Jr Rer(*. (l\ rrrrri. :rr

,rn ilttelnpt to dominrte or mrstcr ilnother
:ndiYi,:lLral. Threats siErel m intcnt toward
,,rcrt a;grcssion. lhereas cloninetce clis

,\111'F TArr-r:l) f)!!R

pla-r's scne n-rore to irrtimiclate or challengc r
potcntixlrival.

'l he l()west lbrm ofthrcat is the car drop,
irl \\'hich the ears are laid back along the
rleckt this is couplerl r'ith r clircct starc b1

the x$Fessor. Mor€ iglressi\'€ posturcs hive
been defined bv Hinh.rs thc "hcrclhtgh"
:ncl thc "hcadlorv" drrcats. The head high
posturc signils thc rgllrcssor's willingness to
reirr onkr its hrnd lcgs and llail rhc rccipient
with its fiont lcgs. 'fhis thrcrt is used most
conlmonly by docs thft)ughout tile vexr aod
by bucks thilc their lfltlcrs nre ir veh'et.
Thc hcad-lorv threat si$1als:rn intent to
chrsc an,:l strike the opponellt with a tbrc-
lcg. Durirg the brcedilg serson, malcs also

usc this thrcat to indicate a rvillingness to usc

,1n0. !rr d Sr,tri ro trd,tr
run r][ m[.\ifLr\ d/lrl
/innl sfur! lt(lt ia,s r!.
${,, ciiij Ddir.: i1. iir,

ril rr k'd,h.!i.dK rlr
l,n,1r.dam.d rrr

b.hdm, rhr Jor Tdrr !d.r,
hr wr and,tri- rl,r.hrl
kf!.r rh r !d/ irr. lhiJ
rignrli rkr rhr !,llr(. dnA

nnh. d ttr.hau.ng0 udl



r!!'ay.' rtr,i !l,r Ln.rl
t h rlr\ nlrh, ,1,'r..,o,!

rlin .|.n!rr.ldffrri'

their oow hirrdened, polishcd, and tested
antlers xs \\ eepons,

In contrast to thrcats. dominance clisplals
dnl attention and advertis€ status. lhcsc
displays are used rlmost crclusivell Lrl nrlcs
during the breeding scason and are alsar.s
accompanied bv tlncatcning posturcs.

A dornilancc displat'bI a mature *hitetdl
is a sight to beholtl. lVhcn displi).irg to an

ullamilixr potential ri\.a1, thc bLlck assurnes

a dorninar-rce posture: thc cars llre laid back
xlong the neck, thc qcs lc helcl rvicle opcn.
ard all ofthc clccr's hrr stmcls on cnd. l his

piloerection hclps makc the btck Iook
darker and lugcr to his rival. In a cloninucc
clisplal', thc prcorbital gLand and rhc nostrilq
.,,e ..,r ni r ' "J f.- B<d l. 'r r"'i
turc appcar on thc buck's nruzzle. ancl drere
oiicn is noriceablc drooling.

D.'n '"rrL< drl\li . .lr o. r, r 'rl. r.

ual signals bur also vocal and chcnicrl cucs.

A buck [ill olien thndr a brlsh Nith his

llnrlcrs) mb-Luiulte, or makc;r scnpt. A

lFnt-snoft ol e grunt snorr-ttcczc signlLls

his willingness to carn'this irrterrction
tou arcl hrnhcr rgqression.

During domiilance displavs, a maturc
buck epproaches a riv:rl at :n aogle rr'rth I
s1orv, still:leeEed p;-ait. This behavior, called
sirllir,g, allol s the bLLck to display' his boclv
size rncl his entl€rs simLrltancorrh' \\'irhout
making hirrsclfundull mlncrablc to attact<.

Most cncorntcrs cnd at this p()mt, \\'ith thc
srnallcr-buck assumirg a submissi\,e posturc
or rctrcaring. A viciorN doninance light nlal
eruft ifihc t\\r bLrcks arie siolilarh' matched.

Cutlttbip displ&ls. Thc communicatilc
displays associatccl rvirh courtship and
brecding har,c bccn dcscribctl in,:letajl br
\trrxrren and colrorkcrs in l97B and br
lror,n and Hirth b 1979. Ihdng csrrus.
fcnalcs xre not kno$n to cliryla| rnr. o|crr
visuxl signxl to the mirle indicrting th€ir re

prorluctile status and n'illnrgncss to brcccl.

Estrous advcrtiscmcnt rppcars rathcr to bc
hgell an olfictoq'cuc.

Alum displals. Whe[ thet' dcrccr dangcr
or poLcntial danger, rvhitetails usc a scrics of
r.isurl displ.rls in addition to thc snon. The
mosr conspicuous is the tril 11ag. ftom *tich
drc species gets irs namc.
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llpon eflcountering an unkllo\\,n obj€cr, a

whitetail assumes an alert postlrrc. 'I hc head
i' lrclJ cr<. t. arJ r:n :rr , u1'pcd l' 'rr:'d : 

r

the direction ofthe stinulus. Depending on
the degree of: arm, the tall may be held
panr.rll1 or lull1 fle lo (\no\( ir\ lIr(
,rrder-rJe arrJ rlr< 'rl-rrc nrrrp pat.lr. Thi.
display alens other flembers of the efoup,
who likewisc assurrle an alcrt posturc. Ifthe
dangcr is not identilied, the deer nuy eithcr
1rrc,r !\'r\ ,r b,,urr.Lrrg. rar -tirggr-g gair
or ftrrther ir,r'estigate the unknol'n object.
Whitetalls are curious aoimals and olien $ill
not flee rmtil the obiect ofconcem is icieo
tified. Apparently., deer do l]ot have very
good depth perception; thus they will move
to$ud or parillel to the object or $'ill move
thcir hcads lrom sidc to sidc to gct a glirrpse
liom other anglc.

AccomPxn),illg this investigation, a deer
oftcn rl,ill stamp onc or altcrnating irrelccr.
This stamping rnight irnction to ur!!c a po-
tential predator to mol'c and rcvcal itsclf. or
to release scent frorn thc intcrdigitaL gland as

a funher $?rning to other group mcmbcrs.
or both.

WHrrFr rrrD I)FFR

Unless surprised at ckrsc nnge or gre.rtly
llarmed, * hitetails exposc thcir "I1ags" *'hen
fleeins. Contr.rry to popular opinion, bucks

" .1 d,', fl.g u:rh :pcrorrn:rcJr rqurl rc-
qucncy rvhen atrrmcd. In a study condrctccl
on the Gcorge Resenc in Michigan by Hirth
and Mcculk)ugh, buck groups flaeged inI)l
perccnt of tbe cncouoters with hunlansr
uhereas doc groups flagled in 95 perccnt of

But *'hy would an individual expose a

co$picuous white tail patch to a predator)
\\'ouLln't this make it easier for the predator
to pllrsue the xnimrl and thereby decrcase
the deefs chxnces of suvi\ali Perhaps the
nost logical explan:rtirD of thc causes and
colse.luences of tail flagging was prcscnted
by Hinh and McCullough in 1977. Mary
species of ungulates have conspicuous rxnp
DrJl-<'. In gcrcrJ. ," rl 'pc.i+ hrrr g r-
relativel,v open habitats. sl1ch as the elk acl-
ru! el6?bk,, have n'hite patches that are not
hidden by the tLils. In contrast, many soli-
tary species that live in dense vegetation,
such as the musk deer (Masrhw moschifetas),
har-c no conspicuous runT patch at all.
Apparcntly, thc white rump patches have
cvolvcd among fFcgarious species as a means
of maintainilg llroup cohesiveness. White
tails hll bctwcen these two elcremes they
are social animals that Lil'e in heavily l'egp
titcd habitxts. 'l'hcrcfore, thel' have evolvcd
an 'tn-ag:Lir, oI}:agaid'rump patch. At
nost tines the patch is conccaled bencath
thc tail, and thcy can re\' cm thcir ca-
rnouflage colontion to avoid predatior, but
whcn tbcy are discovcred thcy can use the
txil Ilag to maintain the cohesiveness ofthe
social efoup while fleeing. Whether they flag
or snort in the presence of danger depends
on the closeDess ofthe threat,

Groups of bucks or does mav react dif-
ltrently to intruders under diliircnt circurn-

'r rr'ce'. IlJrngcr r.derecrederl).(rrqer vb
uall,v or b)' scentj and theft is a chance to
escape undctecrecl, rnemberc ofbuck pgoups
anct doc groups rcspond in very different
t-ays. Docs likcly rvill snon to rlarn othcr
group mcmbcm about thc possiblc danger.
Sincc cloc groups tcnd ro bc closch' rclitccl,
it is ro thcrr adranege to risk detcction t()
u:rrr tl , i. .cl;trrc' and tl c.cl'r 'rr.rynirc
their inclusivc fitncss." or bcf cnsurc the

D.d \iXnrlald,D bj nnn!
hs tht l.ttloat rr) daaniot L.

,rar lisrdlr!n, l]LE ,,n| !.
d.tuJni.dlon. dr 

''.il: 
/hr

iit ,sjr,lsl,r.l6 rl,rgtu ro

,"1.4v d s.or rhdl.z' dlrrr
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d.r.nds 0, .a ,4d9., rh.
L'hiiskil n..dr a ri5r4lrsndl
thdL.dr bt trtnal on and 6
rh. !nir. /k8 drrl.rldns
ns.' to [..r i.I.rh.r on.. rh.

rh. btuLn ropJid.4ih. idil

suni\,"lof rclated individuals. In conftlst. a
buck often retreats without s'arning other
nrcrnben of his group-since buck groups
are composed of unrelatecl indin'iduals, there
'. no aJvrnr.rg, r,,.rrch r rarrrrrlg. Rrrher. ir
is to a buck's adrantage to retreat ar, d let thc
oth€rs in the group bccomc poteDtial prey.

Ifa potential predator is sportcd ar a rnore
intenncdiate range, r'hen an cscape l'oulcl
certainly be detectecl, buck and doe groups
act similarly. The mcrlbers ofthe group flec
*.ith tail-dagging and possibl,v snoting. Thil-
flag5ing may w'ork to confusc the predator,
but more impoitant, it helps maintain goup
cohesion. By stafing in a group, each indi-
vidual rcduces its chance of lalling prcy. In
aJ.):t i''rr. the iomb rcJ,en'q','t .(\r-rl iIi
mals make the group morc dilicult to ilp
proach tharl x solitary individurl.

Ifan inclividual is surprised at cl<;sc range
ard thc danger is severe, buck and doe
groups agah rcact similarll', with an expll-
sire scramblc i;r escape- 'lhis rctrcat mxv or
nr.rr n.l be priL((l.d l1 " lorJ 'rorr hrrr '.
rarely accompanie.l by tail-fl agging.

ScsNt Coi{MuNrcATroN
Though clecipherirg the intbrrnation deer

relay through vocal and visual signals is 1rot
an cas,v taskj attemptinli to undcrstand how
deer use chemical signals fbr corrrrllrrnicatin!!
is b,v 1ir the most dilicult area of inr.cstigr-
tion. Although detailed studics ha\:c not
been conducted, it appea$ sali to sxv that a

deer's sense of smell is many nrgdtrdcs

lireater til r our o\\'n. Od) veq' recenth
l:ve ..r<rttr.t, dcr<luncJ c{uil'm<nr ;nj
techniques that can clctect conlpounds with
a scnsitiviry similar ro rhe deer's nosc. Even
\\'itlr this sophisticated cqujynent, ho{,.e!cr.
\\,e al'e not able to get insidc a deer's hcrd to
deterninc exactlr' rvhat types ofinformation
are bcing relalad by thcsc scents. Instcad \re
har,'c to rely on observntions of the dcer's
behavior ard make subjectile estimates oa
the stFilicaflce of thcsc oclo$. This is an
imprccise techniqrc at best and is open for
clro$ of interpretatiorl, Nevertheless. our
rrrrJer\tJndr_g ^ rlrc ,i5nrFQncc nr'.heru-
crl .u<, rrr rlr( bc\:rinrul erol,,gr ot deer s
growng.

Chemical signals that relay inlbrmation
among aflimals are called pheromoncs. This
tcrm was originally coined to describe chem-
ical sex attnctants in insects but has since
bcen expanded to include any chemical pn>
.luced by onc r.rdi\rdual rhar rru1\ri^ in-
fbrmation to arother member of drc sarne
speciesi some researche$ resene lt r"rrrl,r
ftrr insects and we chewical sirytak u,het
relirring to rnammals. I{hatc\.er the tcrm-
inolog-, these signals include releaser phero-
moncs. which evoke an immediate behar-
ionl rcsponseg prining pherononcs, which
r.,ulr n r nhr,rol,.gicr -e.1un,eq ;nd h-
fbrmcr pheromones, r,r'hich relay inlirrma
tion but gcnerallv do not rcsrk in a beha\-
ionl or phl.sioLogicirl respousc.

Sources of cornmunicative odors in dcer
ioclude spccializcd skir glands, thc urine
vaginal secrctiors, alrd possibly saliva. Re-
searchers havc identified at least eight areas
ofa deer''s bod,v that havc specialized derel-
opmcnt of gLandular tissues likcly to be in-
voh.cd in sccnt commudcati()n.

'l'hc inrcrdigit glands arc well der,'eloped
in r,r'hitc-r:iled deer. Although thci srgni6-
cancc has ner''er been positivcl,v identilied-
these glands presunably are used in marking
a trail rvhile a deer l-alks. C)ther thar a pre
lininarv inr-estigation by Atkcson in 1983.
little work hrs bccn clole on thc funcdon or
chenistrv olthe interdigital. Atkcson irund
thxt the sccrctions of rhe interdigital con-
tained a nunbcr of volatile componcnts-
including acctic, buryric, isoburyric, pro
pi(xric, and isor,aleric acids. These com-
pouDds ha\.c diffcreot volatilities, evaporar-
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ing at dilllrenr ntcs. ard thereforie the odor
ol a clecr's rrack likcll tould change as the
tnck agcs.

Although the metatarcal ofthe black-tailcd
cleer has been sho$n to produce an alarnl
scent, sevenl investig:lton hal'e bccn unablc
r,,.1(nr,'r,r'.rr(,r.\ Lrn.rrorr, of rlri' J.rnd il
$hitc-tailcd dccr. lcrhaps this llland fuDc-
tions primarily 15 a scNory orgalrj as su!!-
gcstcd by Quay in 1959. Other inr,'estigators

sulgcst ihat this gland is an evolutionrn'
remnant and has l1o lirnction.

Thc tarsal gllrd is undoubtedll' tbe nost
important source ofchemical informati{)n to
dccr. Whitetrlls obtain inforrnation on indi-

' idu. r.lcr r rr. .lorrrn,:nce lo.irior. l' r) 'r-
cal condition, aod rcprociuctive stntus f'rom
odors arising ftom this gland. The tarsal of

r,, hc u* C pnn,trly lol irr

dir.idual identification. Docs f'requendy snilf
the tarsals of othcrs in their social group,
Iro la$ n\ u\e chi. .cerrr r" J<rruR rheI

Though the sebaccous ard sudoliftrorrs
glands undcrlying thc tarsal ma,v contributc
ro the o.lor ofthe eilxnd, the prirnary source
ofinlbrmation likely comes fiom urine. Thc
eniarged scbaccous glands underlfilg the
tarcal tuft sccrctc a Atty materixl that adheres

to the tarsal hain. Duritg a behavior called
rub-urination. clcer urinate on tireir ta$al
hairs. 'l he htty naterial then selectivcl,v rc-

riins flt-soluble compounds lrom thc urire.
l)ecr o borh s(riei rnd "-l clr!\(! tir-

quentll urinate onto their tarsal glands
Sa\rTer fiirnd that tlu)Llghout the year,

does rub-urinatcd xremge of 1.2 timcs
oeq clay ancl urinated ir, a normal posturc
eight to nirlc times per day. Thc rub-urina
rion occuned nlost commonly at night,
shotlv alier the doe rosc frdn her nocturnal
bcd. Alier rub-urination. tbe doe invariabh.
li.ks e{cess urine &om the tarsal.

Bucks also fr-equcntly rub-urinate
rhroughout drc 1.car, and during the rut.
maturc. cloninant nales may urinate cxch-
rir_clv in this posture. These malcs no longer
Iick thc cxccss fiom thcir tarsals, and thc rc-
..rlrrnt !rll : rg ''l l rr r;n.rl ,rId loucr l.S r'
scll known to most hunters.

Little work on thc chcnic.l composition
oirhe odors arising fionl the tarsal has becn
.onductccl. thorgh at least onc activc com-

lfHrfr rArr,ED DEL]R

ponent ofthc black-tailed clccr's tarsal scent
has bccn idcntificcl. No corrpound idcn-
ti6cd yct fion drc l hitcrail\ tarsal has been
tlenonstrrtecl to be inportant tilr commu-
nicatidr. Atkeson in 1983 and Sih.erstein rn
1971 investigxtecl thc oclors from the tarsaL

glancl, ancl both identified onho cresol rncl
mctr-cresolj along with other compounds.
Somc prclitrina4' data indicate that there
are considcnblc individual dillcrcnccs in tlc
.unrlo'ir.^ll nl rlc \olJI:1. .,,rn1''urrJ. i

the urinc of nale deer Although these com
pounds have not )'et beerl identified, the
presence rnd coDccntratidrs of sevcnl of
them appcar to bc directly rclatcd to rhc agc

and dominancc status of thc rnalc. Sonrc
of thesc cornpouncls arc fbund onlv in the
urine of thc dominart males durirg the
breecling season. Thus thcrc nust be
dillercnces in the odor of [rine among
bucks. dillerences that reflect each enimi t
domim[ce and reproductile shtus. These
odors arc tnnsflrred tt) thc tarsxl glxnd dur-
ing mb+rrination ard, along uith odors
lron the bacterial decomposition of other
urinary compounds, contribute to the par-
ticuler odor ofa rutting buck.

The forehead arca ofthe \\'litettril cootains
a Lrg< nLrmher ui.udontiruLr. ghnJ. rud r,
uscd in signpost marking. These p{andular
arens are ibund in both males and females.
but the glands arc nrost acti\c in dominant
males during drc rut. Sccnt from the tbre-
head gland is used ro tnark antlcr rubs dur-
ing the brceding scason. Fcmalcs havc bcen

B,.b: tub tihdk nn jltr

l1,rr! ,vd rhr ta^dl sla/!
rdhing ' i n.h.hnais ih.t
drrig,if.a( 

'd 
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n bu.L l.,rr5 n.$nr. rn

d.porilir!.i.di.dLldr ri.
p,.afiital gla ot Ih. lor.
hradslanJ Thr.Dzlru.i
lnr6 ri. mAra!r..ihar. g

shorvn to respond to these rubs afld l]1ay

mark them with their own fbreheads.
Bucks also mark overhanging branchcs

throughout the year. These appear to be
communal marking areasj as many bucks
will use the same bmnches. The source of
the scent left on these branches is dillicult to
determinq although the irrehead is likely
one contributor and the preorbiel gland
and saliva possibly are otherc.

Many overhanging branches become
scrape sites during the breeding season.
Whije onl,v a dominant buck undergoes thc
entire scrape sequcncq nany bucks may
continue to usc the overhangng branch.
Therefore, the bnnch appears to bc impor-
tanr ro huck' ior idrrtriing,,rhcrn:lc. in
an area, whilc the tull scnpc is a disptay ol
domilance by a particr ar buck.

Cotttttttutbation of esntrs. How does a doc
let a buck krorv that she is in heat and will-
ing to be bred? lrobably no other question
pertaining to dcer behavior has been asked

more olten and dcbated nore intensely. Al-
rh^ugl ir r, crflr-i.1 rh.rr .o11e rbrm ot-chenri-
cal communication is involr'ed. we are still

unsurc of the exact mechanisr uscd. The
pieces of the puzzle are starting to All into
1'l:ce. horrererr rrrd we hlv(.r g^dd guc\, oi
how it is done.

-Io undcrstrnd how reproducti\e infbrma-
tion is comnunicatcd anrong deer, it is 6nr
necessan to look at hory a dccr perceir'cs
chernical signals. Like mosr nrammals (ex-
cept primxtes and hurnans), dccr have tr,r'o
distinct means thro[gh rvhich to receive
chemical infbrmation: the nain ollacto^
1.terr :nd the rnmernra.a. org.rn. fhe
main olfactoq' system receives airborne
c'eni.al' through the no'e. Lr.prred atr
pa..c' througlr rhe no\(,rnJ over rhe olhc-
tory epithelium, where nefle 6berc pick up
olIictory infbrmation and transmit it to the
main olfactory bLrlb of the brain. In the
,' r..toq hull'. rlre'e nene Iit'er, communi-
cate $'ith other nerve fibers, rvhich then
tnnsmit the ollactorl information to various
p.n. ol rhc L'nin. lhcrc. irrti.-narion i.
processed and decisions or behavioral re-
sponscs are made.

'-lhe little-k[own voneronisal organ h'r!
.ln opc.]rng nc,r rne !(rlcr ollh( rool o'r
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clccr's mourh. Thc organ's prirlrr, furpoeq
;rppcars ro be an,rhsjs ()1-other deeis ruine.
I)udng drc reproclucrne season. males re
sponcl to drc urinc of fimrlcs using:L srcrccr
rr pic:rL bchar ior c:rlled llchmcn ia Genan
rcrm mc.rning "lil curl"l. Aiier taking a

small arnoufr of urinc iDro his nourh, thc
l , .l 1 <rr. 1r' r'^.r-1r .l 5 r' '. . 'rri r:.

Lrpper l\r, .rnd closes his Dostrils; this prmps
soo)e uire into the vomeronasal org.rn ior
.1na1\ si.

The neLrr.rl irlpulscs. or jntirflrution. oLr-

taired here do not go to thc same frns of
the bni1l as iDfbrm:rtion obtiincd throlrgh
the orain oLlacton sfstcm. Rathcr. intbrma-
tion irom the vorneloJrilsal org;.rn tn|cls
r.,1 .. r Il :c..*.,n ll.r.r, r .'.t. r. il
ntich ncnes rrc connccrcd lia a singlc sm-
lpsc ll1 thc i.ccsson olficton bulb to a part

rl'<l."irr ,. c.l .,c"rrgJ.,.\' ,l ,,,
rurn has dirccr c(lnncctions to thc hvpoth:Ll
rmus. l his is important. sincc rhc hlpoth:11-
rmus is rhe plr-t of the bruin rhat contrrrls
drc rcproclLrctilc phlsnnogl rhrough thc
prciduction of hornonr:s. Thus. iniirrmtion
ionr the vom€rcnxs:rl organ crn aliict thc
.lcer's reprolluctire phr.snrlog. but it does
1ot irppear to plirv a nrxjor role i1l regulxtilg
ihe deer's .iirect behlvrollrl rrsponse.

Lnother dillerence ben\:een these tl\'o s-\.s

ie s. the nose:rDCl the voDeron.lsal organ.
is that the main olfrcton s-\'stcm afpcirs to
:re uscd to anah'zc smallcr, morc rcl:Lri1c. .11r-

rorne molecules and lhc \tmcronasal svs-

iem to ani vze lar!!er. less rolarilc molccrlcs
ihir ire ir solution in somc liquid. such as

\fhl should rn rnim.rl have nlo such 1s-
:cfls; \\ihat pift does each ofthcsc s\'stcnls
rlav in the ccologl ofdccri

-\lthough no dircct cxpcrimentarion has

:\rcn donc \\'ith !lccr, crpcrimcnts harc bcen
:Lrnducrccl otl rcL!tcd rnimals. such as shcep
:rcl goats. ro .lcrermine the roles of these
:tro srsrerrs. Iuclging fiorr behe\tor iLlone.
,irc nighr conclude that the buck deter
::rncs i doCs rerdiness to be bred b\.ilnah'z
:rg her urlllc \.ir the \onc|onasil olgan. \'et

r:: crpcrimcnts \\rrh sheep. ifscnsorl.rnput
:!rnr thc !(mcr)nrsal (rrgin is blocked, a

. Ji,. . rrr r. lrr! (rre. rl
:;i liom r!!cs that are nor m hcat. (loJl

el .r.lr r"rr ^lrr.r. 1 '''ilr

. fIIEJTNIIID L)I!R

blockecl. rhc ran crlnot discrirninate es

r'orr. ere. I Lrr. tr ,tlrp(,r\ . .ir ll-( \hem.-
cal signll thrr indicrtes estnrs is l |olatile
compound rhat is pickecl up drrough the
rr,^.. n,'t tlr'rrglr r rr \.,rer. r.. ^-glr.\ '. n(. , . .f. r"r. r.,r r . [ :\. r.in ^i
Gcoryia strongll sulgests th.lt reproductir,e
in i.1 

". 
.'- i. rcl.'r.J r\c ,. n< "r' i

r,r.hircr,rils. lists ofcstn)us rdne trnd €stro6

' !i nl .c. (ri' I ' lr.'c . r' .'ll r at rrrirr< .
nn)st likelr not the ]nxin route rhit :r buck
rr.e ru d.rrr.n .' J., .. lre.rr Rrrlrer 'r\olatile secretions lroor dre reprocluctive
trr.t of lemales in hqrt that cause bucks to
pursue and court lemales,

Iibucks use their main olt'icton's|sten to
determine $hen a doe is rexd!- &r breed.
thelr nh]r is the purpose ofthc vomeronlsal
slstem: Findrngs here ,rre much more specu
latile. Somc rcscrrchers ha\r suggested that
flelLmer of cloc urioe lnd subsequent vo
nreronisd analvsis is usecl to cleterminc

' . e lridoci..44 or./,,..tru. fh..i.
based on darr shorl.rog thar bucks tend to
llehmen urinc fronr cloes not tct in hcat
n, e ojr'r tlr.r' t.,r '.r',e." 1rd\ irl rrJr.

Erc, el.r ntr tr hdr,n lrrr

Jrhtr;-r.dytr,ng r,.n ri

:t.
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Ir. n.nr,hrIr rl,rnrrlin d

dt: i,( d(,01ptne.bl(
t,.rD 4 d..ll 1.., i.tr.

0fdrrr\dl!ryrn n arn,,.

\\'e believc, honer.cr. that llchmcn is used
1br a mLrch nore ifiportant brt fcrhaps
morc subtle pr.rrpose. Since the voncronlsal
,\,renr .\.^nne.r(J ru rl_e p.rn ot rlr( brui
that controls r.eprodLlctive physiolo!}, l
firale's aoa\'sis of Lrrinc thnrugh this s$tcm
lilell sen'es to primc that phvsiologi-and
thereby ensure that hc rcachcs pcak rcpro
cluctil'e condition xt the same tine as do thc
fcmalcs.

The primaf'' cue that triegers the onsct of
the deer's breeding seanxr is changc in da)'
lcngh t errJn pdn. ,'l rr, Jc,-. l,r.' '
mediate the resporsc to this cuc through e

comple)i slstem thnt ukimatch'rffccrs rhe
hy$)thalxmus the rcproducrir,e control
ceDter ofthe br,lio. The rcsLrlt i a vrindorr of

opportLLnitl dLrnng rvhich thc cleer is repro-
clucti\,ell ecti\€. Sincc the vomcronasal sys-
tcm also leads to the h)pothalmlus, it likel\
lrrlp, nrrr-rr n( r re ..reedtng .,.rem r,, .'i
surc that males and ltnules are in reproduc
tiyc smchrony. !,\'idence fk)nl othcr admals
indicates that !ofleronasal siinrulation
causes the hypbthalanus to rclcase hor-
mones that allict the anirlals' reproducti|e
crlrcrn. \\ h<t.'<r rr'. o.r.r-.: Ceer J\r,Ir.
additional experinlental evidcncc.

Karl V Mlller aru|R. Lanr Ma&intrt
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