
Antlers

n
L-i'rcr a rr r lcr' t-r'. orrg

ri,cirr rr<J hr'rrrn' l.< .\gr n.rrr J.rirrrc, pi.-
tures of deer' on his cavc rvalls. rncl thc
ancient Greeks did cxpcrimcnts on :Lntlcr
gro*th. Bu1}bn, a lrench scientist in thc
1700s, thought antlers rvere made ofwood.
Aficr all. hc tcasoned, the,v do lnve a "bark"
that is shcd as they grou. Modern research
has lcd to a bctler understandilg of:rntlers.
trut sorre mystedes ald misconceptions
persist.

A common eror is to ccinluse ar, tlers and
horns. FIorns arc pennancnt strLrctures
made of dcad tissuc and havc no blood or
ncnr suppl,v. Thc,v grow lrom the base and
are composed ofkeratin. a proteil that also
makcs up hooles, fingernails, and hair. Cien
crallr., both males and temales of a species
carry horns.

Antlcrs, on rhc othcr hant1, grow as 1ir.hg
tissue ard are trte bone. l\'hile groldng.
they have both blood and a nen'e supply..
Altlers are deciduous-thev gror', harden,
:nd are cast eech yeat then replaced. Like
the colodirl piumage of some male birds,
antlcrs arc a seconclary sexual ch:racteristrc,
and erccpt firr caribou ancl rcindccq just ttre
males ofcach cenicl specics have drcm.

Somc clccr. such as thc Chincsc natcr dccr
and thc musk decr ofAsia, lurc no antlers,
',rr 'rc\ do ltle rr,l. rlrrr c.. .e r'.<.r .l'
battle. Other species, such as rhe brocker
dcer and pudu ofSouth America, hale verl'
small spikc rntlcrs. Still othcrs, likc thc
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Asian tLrlietl deer and muntjac, hlve both
rLrsks irnd s0rall rntlcrs.

ANTI-ER FLINCTIONS

Deer biokrgists aod evolutionists havc
stuclied antler fLrncti(n lbr Icars. Most agree
tha! antlcrs seem to ha!.e c\olvcd pdmarily'
as l\'eapons for' lighting ro determine male
dominance for brec.ling rights. The.lues-
tion th:t remains is nhcther antle$ really are
neeclecl as rveapons or rrereJv ate "display
orlians" serving a function similar to bodv
sizc or color in other animals.

lusr hos fbrmidable a rveapon antlcrs arc
depencls on the species. Manv ofthe smallcr
specics. such as the rnuntjac, and er.cn some
ofthe larger ones, such xs thc sikr .lccr, h c
strright. bayoretlike entlers pcrfictl_l sritcd
n;r gtxnrg an opponent. Most deer ha\€
cuned anrl branchcd antlcrs. ho$'ever Irot
the best desi$r t'br kil|ng a foc. Thcsc com-
plex antlers a1e use.l norc for rubbing on
tlees an.lbrush e'rd digging in the grollnd or
siow than firr fighting. Wher $hitc-t lcd
r-leer do spar or fighr, thev secm to takc grclt
care to lock drcir artlers tith their oppo-
nents', thus ivoidin g slippr!!e end scrious ir-
juq'. These battlcs inrr;llc a lot of pLrshing
ancl nlisting, much likc .r *rcsrling mltch.
Thc cunes and branchcs of *hiretail and
rrule cleer antlers arc lcss lethal than tire
str.right bryonets ofothcr pecies. \onethe
less, 6ghts benveen equal-sizc milcs can b€

licnrus,:Lnct injuries ald dcaths do occur
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Cieist has tbund that l0 pcrccnt of rll rclult
nrulc decr bucks hele becn xriurcd in rhis
\\']1"

Thc display ritulls of manr. species rray
obri3rc ihe need fi)r sfarring. Thc palnuted
antlers of n()ose rncl rcindeer. howerer im-
fressive thev xrc to bchold. are not uell ,:lc-

signecl for liehting. A.Il. Ilubenik has sholn
that n()ose. clk, caribou. an.i maral dcer
*ith largc antlcrs c.rn intimitlrte rirals rith
smaller ncks r() cstablish dominancc $ith
our actLri col]lbilt

Other theorics hayc bccn ollcred !s ro $'h-\'
deer hle antlers. ,Stonchousc has su;gestecl
drxt they are thcInrl raciiatorsr go1ring
rrrrlcr. :rr ..r,.hr .l rlr. , ,1. .1' n,l:;.. ..r
rhe animal kingdom thit havc a tcmfcnrurc
equal to thxt of$c bodvt col:. 1herc is no
llllcstion that drc\.dissipatc hert. Ifthis uerc
their primln functi(nr, ho\\'e\,er. wc rright
$onder whr Dn)st famales don't hxre andcrs
l^r rhc ',rrrr lurlo,e. $ " "'r c 1r,i,
lcr< Tr.'ri.' a..1 .,e J<<r E,\\ 'r (r' l

dre ivirter. and tlr\- there is not a drrcct
rclationship bcnlcen climarc rnd antler' sizc.

A.Il. Bubenik hls thcorizctl rhat:rnrlcls
rr. rr-\i .r. \.rrr rr,r'L' r. \r \ir rhe ,^rrr
that covers gro[irg antlers, does indeed
hale r:ril glancls, btt deer hare orher. nrorc
potent odor-producing glantls.

In 
'lost cenid spccrcs antlcrs are a secon

dary scxual cheractclistic. Tb cxplain the apr

feaGncc of antlers in rcindccr encl cariboLt
itmales. biologists have supgcstcd rhat the
docs need rntlcrs t() porcct drerr youog

from prerlators. But clon't nLrle clccr ancl clk
fimalcs hare thc salnc nee.l) lhc final arr
s\1er musr be that. dcrs scr|e s manr' Iirnc-
r:urr.r.rl,cr. r'. r'r'.'1r..r.,. l'(rr$lh|r
ir specics. antlcrs or havc mu]tiple pur'-

ANTI,ER GRo\\'TH
L, n ^,.l\,,(,^i,qc.. $,,. r-\ .\u,,),,

tlle spriDg or surrmer and have no entlcr

lFo$th that lirsr frll. The nlJe fx\\'rs have
pcclicles skull plxtfbrms on wlich the ant-
lers will der'elop. Some lirl'rrs nav grou
strall entle$ and become "button Lrucks."
The buttons rrc cast the inlrnnrg sping
belore the 6rst rcrl s* of anrlc$ bcgins ro
g-o$. Goss has rcporrcd that rhe malc finns
of nlL c dcc( \l hirerils, noosc, ilnd roe
deer xll can grow such blrrtons. Reindeer
and cadbou, ho$'eYer', Lrsu:Ll\' grol\' spike

Most nalc clccr begin to gro* their lirst
r<.'l rr r.. , r' rl r .prrrrg. irr,r I'Lt^rt rhcrr
6rst birthdey. l he grol'irrg antler is suppliecl
*ith blood thrrugh rhc manv bl(x)d vcssels
ofirs reh,et and th()ugh its core. Ifdrc ant
ler is drnaged during its grotth. it trleeds

frofuseh', bLrt thc bloocl cbts ,:1uicklv. tn
juries cray causc misshapen antlers) although
ttlese can bc clilicuLt to clistLnguish h-om
oortvpical antlers, such as the gencricrlh
clctcrminccl drop tincs sccn in whitetails. In
flct. ir is saicl that gpmekccpen in Europe
Lrsed to shoor the xntlers ofcleer ifl thc vr:l-
vct \1ifi shotgurs, in order to cause rnorc

Thl.l.ga(i! errd h.i d/
lhir.r,ji artln.llow ld6 n
..r.h dn oJJlidtr.rir rh'd,,j
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N0, r jJn,l dDrl. L, lji{ rhir
lhirdnrl\ pdhrddl ri,.s nrt

/(dr rj &l rbjruid r

,'dr g.,.rirr. ,trnrL,tr ,nl
L.hdriir n,ru ,rl nr,[zJ

,4 ,irlr nr.,\ irrir^ !.dn.ll
aj t',.] sDr rllil. nr !.L.r,
rhr dhr.tr dE nr5iii1. dtrd

rdib .latr ds..l, d l,kL,,o!.5
Ei,Ed) ta pto&t th.n lo"
,nJ[.] ln. n?. anl \hat..f
dnl P,,rrrld i!.t!,!1, a'r
d...rrln..l tr" a.,nhnahd,

points to gro$. Cieorge rn,.1 A.B. Bubenik
report thrt senoLrs injurics ro the pcdiclc
rellicrl will be "remembercd" by the nenes,
.rr d '.r -r,t'rr r *r. or';n,l,r. uill l'< rrrr.

sbapcn firr Ican to comc.
I cc..r rrrc,,rl r'p,'rt tlr'r inlr n*

to orhcr paLts of dre skeletor, such as thc
lcgs. hrvc causcd nisshapcn antters. lhcsc
rcfl)rts slrglacst that ifa dccr injures or brcaks
a lcg, the ar,tler on thc opposjtej or contra
lJlflal. .,Jc $ rll l'. *rr .r.,l or r ri*l .lc I iI
firrurc \-cars. lr has bccn sugglcstecl that thc
injuqr.crusccl thc enimal to limp, rhus rc-
'lL ll.g Lrre\(llrlltIr 'n l'.:rrr. rire ;.ir.
Others have crllecl these reports mere coin
cidences. since cleer have been found rvith
nrisshlpen antlers on the same sicle rs leg
injurics. L,xtcnsivc connollccl cxperimelts
t'ould bc ncccssary ro scttlc thc issue. but
rhis is nor thc qpe of reserrch man,v biolo-
gisrs s'oulcl unclcrrekc.

Oncc rhc vclvcr antlcrs miturc in sizc and
shapc, thc r,'clvct clics, <)r nccroscsl somctrme
ir tl,c r)Jl. I ri' rpl.rrt nth .rrrr- ,^rrc i-.-
tati(n or itcling to the dccr, rvhich mbs out
thc |elvet agdnst nccs and brush. As the



\cL\d rubs oli. nrinlrt. porcs ilre \L\Ll)le nr

thc ilrlrler \\lcrc rhc Lrl(x)d \css(ls erltcr(d.
fhc ,rnrount of bl(x)(l sunrxrg ihirr o.ctrrs
drrlin.g this fcrio.l .lctnriLres the color or
rlrrlncss of rht h:lrlercil rntler 'lhc mh
bilg or sl-irring {irh tr€c\ rn.r\ rlso scnc
other pLrryrxcs. ft tan gir c the buck r bcllcr
scLrsc of tlrc sizc rnd shrpr oi his .rn1lcrs.

hclf shilrp.n thr antlcr poir)ts. iLrld

srrcnqther) the bLtck's ncck nus.lcs fin-th.

RLrb oLrt occur-s.1s the bLr.k or *,tg's lctcl
of nale ser hormonc. rcstostercnc. is in-
rrcasing Hc bcconcs firtilc arrrl morc rg-
gressilc. l-(^\' hormorrc 1elc1s. pclh.rps
t.rused b1 injnrics or tunors- ciru cilrsc thc
bLLck to ruLr olrt irl.onrpleteh'. ()n.c thc
mb out is complete. the clecr is lc.rdl to
compcrc with ortrer L-ncks cluring the n.rt
ing sc'1sorl

No$ L:rrqc ilntlcrs irrc rn ar\antlqe in lin-
ning thc docs or hinLls, l.ut drcr nr:rl bc r
mirccl Lrltssing..rs rlonrinenr m:Llcs ofien rlic
it r younscr rge irs r rcsrlt ol the stress ,rf J

irljurics that corrc tron cor)stirrl dghtiDg
lith challergcrs.

1, r,ni ',i I'i n. ",i . irr
i(r.,r. ,',r d,li h, ilriii, !

1,,.i. r' r ,, rlri tr ,i,. inri

rriia.i \.$rij r Dlh ,ri,,Ir]
trrnLnri r,,l! SnLi,{ i,.tr.
r|rr l,r,n,\. L,ri, 1:r1.,rrL
d,,l ir'r.' r ifr'i| d'.,rr
flrl rlLrir!i,,i lld,' r.lir
Li rir',r]r. ti rr[ irL. rl,.
r, r,tf(,r,\ ilr irjl,,
nI. Jr.t!,1!,.) 
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lh. dnwnr dnl...lDrg rhar
r..rr ltrnns rrt dr.ld-
r ihn n t tr.t Qtn rf lttr
rdd, th.1.,. iinat'dl Ll

Hdring 5.^rd ib f!rya. in
nru)n[ins tJr :Dwins,rtlr.
ihl vlYI \hrikL\,. .hi dtr

Afier the mt. a buck's tcsrostcrone level
drops precipitousl\, rnd his antlerc llre cast.
The degenerxtion ofdrc bonc-robone bond
bct$cen irntler and pediclc is thc most rapi,:1

deteriorit;on ofli|ing tissue krro$n. A dccr
can bc pickccl up bl its rntler onc dxy, ancl
cast thcn rhc next. There is little or rrr
blccding, ucl the two antlers Lrsuallv f:ll ofl
tithin houls of crch other. When this h;rp-
pens, thc brck's socirl status drops. This was
ciemonstmted in cxpcrincnts bi' Lincoln ol
Scotlancl, r,ho fourd that r recl decr's status
in the herd dropped as parts ofits hardcncd
ailtle$ \r'crc cut oli, a piece tri n timc. In
sonre sPecics) such as axis dccq a ncw set of
\,elvet antlers begins groling immediately.
Irr orhcr. .rrrrlcr gr.,rrr' d,r. nnr \rrn ror
t\\'o or three months.

Anrl<r.:r< rlr<,"r1, rcgcrr .:ring iringrr,
sue in the c[tirc animal kingdom. Hair gets
rcplacedj but it is dcad; bab,v tccdr gct 1c-

placed by pernlinent tccth, brt just oncc;
and tnoken bones xnd injured skin hcal, bur
$'ith the very dilllrent scar tissue. 'l'hc onll
analogous rephcement ofafl orgen as com-
plex as an antler is the glowth ofa lizard's tail
r,rficn the original has beell seyered.

Elrvrnor.rl,tlxlu Cont:Itot-
oT ANTLER GRO\4'TH

Thc 6rst pedicle and antler developmert
ofyearlngs are largely innNte and not deter-
mined b1' cnvironmcntal cucs. After that,
horvever, antler grorl th is controlled by il
r'arie$ olhonnoncs thrt arc ictivrrccl by thc
environnert. l'hc ke)' enviroDrncntal cuc
seenrs to be light cyclcs, or da\' lcngth. Tcm-
perature and rxinlall, dthough se$orall),
varirble, clo not allict the antler c\.cle.

Andcr p;rorvth LrsuallJ' bellins when davs
arc lcngthcning, between the sprin!! equioox
ancl rhc summer solstice, Rub-out occrrr's as

da1' .rh .l1'6srl;',*. ;,'.r heiort I h( lrll (,lJi
nox. Goss, erpanding on the work of Jac-
zcrvski ofPoland, has shown that $,hen day
lcngths are artificiallv alteled. penned slkx
clccr grot antlcrs sia months out of phase
with thcir normal c1'cle. When a twelve
nonth cyclc is lcngthcncd into n|cnt1-fbur
nnnths, thc dcer grol' antlers only evcry
othcr )'ear $rhcn the cycles are shortened or
condcnscd. the deer grow t\\'o and even-
ruilh'tlree sets ofantlerc a veir. Thet seenN
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to be the limir. ns ,r.ntlc$, lelprdless of thcrr
size. take drrcc to i)ur nonths to gro\\.
Goss also points out thit whcn clc.r of
n.r.,\ rr'' .f,,:(,.r'( rr.rrr.pnr,, J r,, z,'* rn

rnorhcr hclllisphere. their rntler ct'cles
LlLrickly adapt to the ne{' light cyclc.

The f.lrthcr dccr ire fionr the equrtor, the
nore clefnccl their xntler cycle. Whrtctail
bucks in Michigrn or lennsvh?nia tcnd to
shcd their antlcrs within a rnonth or so of
crch other. !\rhitetails in south Ttxas. ho\r
cver. are lcss s,vDchmnous and shcd theirant
lcrs over a longer' periocl. I)cer near the
equator actually rub out rncl shcd thcir rt
lers throtghout the entire ycar 'l hc sPecific

.lare or uhi.lr ..r hrrt^ rrrll orrr ,'r 'l <J. i.
dctcrminccl bl its individual antler clcle.
This c!c1e is ilclcpendcnt of that of othcr
hrrcks rnd hcli$'cd to be ce0tered o1r cach

rnind's binh datc.
Goss founcl thrt uhen deer $ere mirirr-

-:: rrJ r,nu<r qn11.12 11 ,, 1;[11q11' 11'plori

maring thc wifter solsticc (eight horrrs of
light efld sixtecn hours of darkness) or thc
sutuDer solstice (sirte€n houls of Iighr and
ciglrt hours of rlarkness). thc antlcrs c,vclcd

trut at irrcgrlar intervals of about ten
months. 'l'hc result \\?s thc sanle fi)r deer

helcl in constlnt dayliglt, fl\'enn-fbrr hours
: dai. This suspsts thrt xn endogeno$, or
internal, mcchrnisrn calrses the antlcr cvclc
'nut that changcs in day length are ncedcd tcr

dme thc clcle to tweh'e months. Jacobson
r rcpoitcd a deer that was born blind and
rclcl in captir.ity fbr fbtlr rntlcr cycles. Ihese

IL. rLlnr]',rth.rn,,.!
,ldrnrnA rhM d b rh hlr
dn rl*r1dl,i t dn,t, rlr
,tr tur..ans r[. anrld\ il.tr)
Jr,r[ anld md] r,of lirhrf
r nrtr, dr rtr v..tr,1D'd-r
nDrli..djr L, vlrral la)r
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.rcles .rlcr.lgcLl 37.3 .hvs tu duretrtu '1hc

fict th,t ir hr.l antlcl cr cls .rr rll iLr the ab

s.n.c ol di\-[lrgth cucs ag.un tonlirrrs thc
crisrcncc of ru cndogcrroLrs mcch,rnrsrl

l{onuorq,tt CoNTlior- oF
Axrlur Gnorvrn

l).{ lcnqdr dots not adict the lirsr rftler
c|clc, brrt hornorres certrirh ,io. Nlim dr;I
rso thoLrsrll rels agc'. Aristodc rcportcd
thrt if st.rgs .uc .irslnrc(l bcfirrc thcir firsr
lnrlcrs. thcr riLl grrxl norc. Iitho .rlc c.r+
n.1tcd \\ith .riltL.r!- th$ \'ill nor hrrlen or

Lre shed.'
\{'irhoLit x (k)Lrbt. the nr.rlc scr homonc

tcsrolter)rc is tlre prinr.ur holmonc th:Lt

rontr<,ls anrlcr qro\ dr lusthos rcmo.rLol

thc tc(r.\ .rll.r.rs .rnrL(r groNth Ltepcnds on
l hcn L|c dccr is lsrmtcd. Ii t.rrtL:LtcJ rs ,,

til n. thc loung clccr grru s lo utlcrs rr all
Il t:Lstr.rrul rhcn mrmrc. thc bLLcli gr)\\'s
iulllcrs tiLrr neyrr r.(rircs rhc honlonrl cLrr

to bcglr nrb-oLrt; hc lcmeins in lrhcr thc
rc\t ot his lit . hch lcrr drc .rnrler-s grou
rurlc poxrts rnd bcqin to rrscnrblc.r s,rl1Lrirro

i,. ... .. . .j.'. ,l r.l I

bL,eL is rrstrrteri rhcn hrs nndtrs hlc h.rrc1.

cncd. hc eoJr crsts thcrl) \\ithir i l:\
.1ls rnrl thcn grrrls lcl\cr,rnrlcrs.hc nc\i

Suclr rbLrtion crperim€nts iur rrhich or
q.l)s \ere i:|ro\cdi \\crr rhr list rrtcm|rr
to stLrd\ thc (ld(rcrin(no5 olcttcL. In mor-r
recer)t tirr)es. stir]ltistr have rcmo|rcl rIc
drvloitl. plr:rrhr rrricl. pitrinn. rnrl pinc.Ll
glLnds tion dccr. Orrh rhc rcmolal of thc
pituit.uy, thc m:Lsrcr qllnd ol thc bodr.
c.tLrscrl :rntlcr glon rh ro srof. l hc pinrirn
,.t,.,
lLrrcrnizing hormonc iI-IIr. \'hich conrr.,l.
rhc produetlrn oftcstostclonc bl thc tcstcs.
l)e\ lclr!.th sccrlrs to ronrr()l rhr pitr.liriLr.
rhfough ir pcir size.l cLrclrcrirrc gLan.L at rhc
birn'()ftllc t)l1ii). thc pil]crl

Fi,rr|, \\rrrd rn the pirrcal drtxrcd drar ir.
remo\'.rl irltcrcd dltlrr.vcles but the mcch.r
nivrl \'.\s r)ot LrDdcrt(xxl. )arxr. ho\rc\cr
then: ire s ay! io rrcrsur( th( lcvcls of iror-
moncs in ir clccr\ cir'cLrlatcrr sisretn u.L
cycn si\s ro s\ nrhcsiTc rr.rr\' ol rhcsc hol
noncs. t hich can rhcn bc injccrccl ur order
to sruch thcir c1licts. Thc finc.1l lroduccs I
hornonc crllcci nclatonin. nhich sup
r' . rl.r- ir'r "l ltT:rrl.,:r
t.rn :rn.l thus holls b:L.k t.r(xt.ron.. SrLrJ

r 'r.''. l, r r. r '-l r , lr, ...
in qrcrrcr qurnrtics drrring hoLrrs r:ri,1rrl
ncss S()rnc urcssirqe rgirrdir)g Lllr leugth.

frobilbh i nelrilL or)e. L)rust Lre senr i;oln
rh .. lh. .'r. \'\. r rl,. f
gliDd. ,{s mglrts gcr sllortcr'. nl(Lrtonin pro-
dLrctioLr derrcrscs. rclc*]Dg tht pitLrihn ro

trodLrcc LH. The rcsuLrrre ur(rcx\c rn t.5

' r. '. l. .' . .1.. .lr<.rJ. -. rr. rl
hrrcicning. Thcsc horrlon,rl inttr.ririon..
takr rirrc. so rhcrc is.r lle olscrrrrl lnontlr.
bcmccn thc ch.rnginq oiJ;l lcngth ancl thc
:rnr1rrr .r'clc c\ cn t.

i r' l r' ' r. t. t. . .r 'r.. 1...
(lc(lxrr rilp(lh irlicr thc rut. slrv fiurlc

I i,,l ,1,,r,i.. , r,rj,l
i,, ' r,,i ,r,.trr,]i,'ii,r
,,,1 r, r,l, ,',i,,ri r',,,
l.,,iir 1.,r, \ .ri,i ,ir i i,
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reinclccr hllve ltlcrs d cist thcn aficr
their \'rturlg xrc born-rcq rc tufthcr stuq'.
Scientists such as G€orge Buberik in Canada
antl Suttie in Nel, Zealxnd have sho\\'n that
rlre rcpr,,Jrr.rrrc.... arrJ lrrlrr gr,,"t\'rr
deer can be regulated by aniliciall). alterilg
their light q'cles or by injecting or irnplant-
ing doses ofnclatonin. Injcctidr of testos-
tcronc into rvhirctail docs havc bccr dcrnot-

'trarcC to .rrrr . rlrr ;r'ur\. M.Lt,''n
and testosterone, holever, arc od) paft of
Nhat nust bc a complcr endocdne rcgrl
l:rtion of ihc antlcr cl,cle. Many
other as-yet-rllr.lisco\.crcd horm.)l1es xre
thought to be invohecl.

NUTRITIoN VERsUs GTNI Cs

As sy'mbols of male dominance and sexual
potcnc\.! thc $ellcle\'rloped antlers ofa ma-
tule wiritetail buck inspire awe and respect.
They also raise qLrestions abor.lt \\41ether the
size of an eninul's xntlen is detemined b,v

its genes, or whether it is environmental
fictors that spur gror'th. Research indicates
that both genetics aod nutrition play impor-
tant rolcs.

In rhe 1940s Austrian Franz Vogt dcmon-
stratcd thc cfhcts of patcrnal and matcrnal
nutdtion on trotler !Fo{;th in recl al]d roe
cleer Staning *ith deer with mecliocre ant
lers alcl feeding them high-energ., high-pro-
teir ntions. he increasecl thc boctv n-cights
ofthe stags and thc avcngc sizc ofthc antlcrs
by nearly 50 perccnt in just lhrcc gcncn-
tioils. More recen! clipcriDcnls ha\.c bccn
tiw xnd less spectacularly conclLrsi\.e, but

'lrcr 
'r,r'< 

'hown nm rr re'LLlr.: gooJ lurri
drlr1 rneans lxrge antlers,

There is no qLrestion thrt rntlcr gro{ th
puts a nutritiooal stGin on the xnin]al. Thc
nc_k ofa rnoose rna,v span 1.8 metcrs (6 fiet)
,rnd r,reigh 28 kilognms (60 poL clt-no
'(\\ rtrJn olle .r\rl rhc \.iglrr ,,1 it' . r:rc
skeleton. Imagine gro\\.ing an ]dult human
skeleton, rvhich also r.cighs about 28 kilo-
grarrs. in thrcc ro fbur months. Nuncrous
studrcs havc shown that rcstrictcd diets carr

Leed to stLurtcd antlcrs, rs bo.1) growth
.(( n' lo r,rke I'florin o\crJt t i-gr,^\t :t
rll deer species $'hen rations arc shorr. ln
t:ct, malnutrition has been inr.okcd to cx

plain the mre Scottish hurnmel, a sort ol
polled red deer that never gron s andcrs.

lNsIDr rHr ANTMAL

But the eI}lcts ofpoor nlrtrition drfilr, clc-

pendirg on the species. In u'hite t:rilecl deer
a rcstrict€d diet has beel lound to cause the
t u. k, ro c.rs r"c:_. r'ien errlr: irr red .ieer'ir
Jel.l' arrtlcr c"'r..)g. Ll'er rf ririon. ,rr( lrl
shofi supplv for a time, the lack of bod,v and
arrler gnr'rh rrrll n< conrpcn.rreJ lor rr
most deer once f_ood becomes nore plen-
titul.

It is clilicult to sepante out the eillcts of
nutrition. but antler size is also related to
the dccr's bod,v size. As one night expect,
the lagcr the cleer il bodv \\'eight and
shoulder hcight. rhe heavier the antlers and
the longcr the tream 1enp5th. Ij1 fact, some
evidence suggests that as the deer g-ors
larger, its rntlcrs become proportionall,v

*niktun drd.^ gtoe ftotr Llt
inra,d ar.ins ndin r.aDtr
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larger, thus making up a ecater percentage

ofthe animal's total bocly rl.cight.
Interestingl\', the o\'erali errerll requirc_

nents oaall animals arc cquil to thc body
reighr to a pol'er of 0.75; il othcr rvords,
as en animaL gets hrllcri it needs proportion-
ally less fi:cd per pound of bod,v wcight. If
drcse relationslips holcl true, then es clccr

gci lar!!er. drc\' eat proportionill,v less bui
have e\cn greatd aotlcrs. This Puts grcater
,:len-rancl on their bodies to ProYidc miierals
firr the antlers during ninenlization. (A.nt

lcr' lre rriJc ol r,r,,,cin I' rlcr Sorr r"
velvet, but the protcil later gcts repleced

by solid miteral.) Corvan and othcrs have

shown thrt during antlcr minerrlizrti{x1,
most of thc calciur and phosplxrrus in thc
antlcrs comes liom thc other boncs of the
skelcton, not clircctly from thc diet.

A lcss onhodox dreory of lntler size has
Leerr I,r,,po.eJ r) Brn., ut ( /(,1),^loi.lll1.
He otxcned recl decr in Pens and fbund thxt
thc timate size and l]un1ber of points of
the dcer's andcrs lvcre deter mined not bI
body size but b-v the serial ratk ofthc stag,

xs determincd bl sparing rvhile in the vcl-
vet. He suggests that if nutrition is cqn.l
among deer. thc inclividual deer's nnk somc-
horv ailects antler size. He lound that
higher ranked stags shed theirr.elvet 6rst and

cast their alrtlers first, regardless of age. 'l his

must bc int€rpreted cautiouslyi ho\\,'cveri

since attcmpts to deDolstrate jt in white
triled clecr have been inconclusir.c. and be

har,'ior ofdecr in pens ma\, not malcb behav-
ior ir, the wild.

Does ill this mexn genctics is not inPor
ral1t! Of coursc l]ot. There is no qucstlon
lh,,l \ur,c.i,,r .rrer .: r oroJr c< ..rFr'ior'
ollspring. \\t norv bclieve, horlever, that thc
doe ma,v contr'ibutc rs much to the antlcr
size ofthc m:rle ollipringas do the sires. This
complicat€s the debate about J,carling sPike

bucks, rl'hich occur in most specics of deer
Some sportsnen rvant to protcct spike
bucks, lxliclirrg thc,v rvi11p;ro* biggcr antlers

letcr an,:l just nccr,1 a chance to meturc
Others consider thcsc animals inferior and
call lor thcn t,r be culled from the herd

The e\.idcnce is conllicting. fIartrre]'s siud-
ics in Texas sho\\'ed that whit€t l sires that
rvcre spikcs ns y€.lllings produced morc
spikcd ofiipring than did ir sirc that had Lrcer

r six-poilt l.earling Jxcobson's $'ork in NIis-
sissippi. on thc othcr hxnd, showc.l thit
there was no coffclxtion betr-ccn I white
tiril's first nntlcrs ancl thosc hc grcw as an

adult. Herc's r case iom nry o\vn research. A
4rlr-].car-r)ld rvhitetail sirc carryirrg liliccn-
point andcrs produced eillht lnde ollspring
h_om clilit'rent does. Four ofthose bucks had

impressivc fbLrr- to elel'en-poittt antlers as

yearlings; the other lbur had just 1- to 2-
nch spikes. Perhnps thc sire f)ilcd to Pass on
l,b mrder clr,rr:.tc r'tii. r, .ume nf I i'
olilpling, perhlps he passed on (llrh'somc of
rhe characteristics to sonre of thc o1*pdng,
perhaps some ol thc chancteristics $,ere

passcd or, bv the does.

-I1nb6't l). Bn 
'vL
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Antler velvet

.T.
I hrrrl , ,r'rr r r'cr r elr er :, rLrr. I lt^.rg.. rr ,', :

fers consirlcrablv lion thc skin and hairs that
sheathe the deer's body. antler velvet
is a modified skin {'ith modifiecl pelage. It
gro*'s cach l.ear from thc sk;n that rims thc
*'ound on the pediclc aficr thc deacl antlcrs
havc been casr-the onlv example of con
plerc regeneratior of skin among namrnals.

Wltar nrrlc. rlrt,,cn rehrn . rlrc lronr-
sion ofshort hrirs, applorimatclv nlch.e lilx-
ments per sclrare milJirneter, cach just 5 mi1-
limeters long, that cover thc antlers. Thesc
hain do not molt, at leasr not in normal
dcer. Oncc thc antlers are completely

lbrnred. the tissue dies becrusc trlood floi
iDto thc pedicle is interLtptcd, in much the
same way as a hcart attack occun lhcn
blood vessels rre blocked: the aneri:rl *alls
harden and fatty natcrial clogs the passtgc-
rays. Dcacl ancl dry'. the rissue skrLrglN oli
with vig>rous rubbing-

ln castmtcd deer. hor,r.cver, the tntlcrs con-
tinue to grow. ancl the velvet Lrnget and
th;cker than in normal deer noks seaso!-
al\,, just like the bod1, pelage.

Thc vch-et lacks skin muscles but has no
shonage of sebaceous glands. Shaped like
elongatecl droplcts, they rcach 0.2 to 0.7

Ih? n,n) n.r /11,.^ r, dnr

l.rr"lkr Lrhi.n 6 d/r.r dil. d
rttui.ilir.d\ldn hiho,.,
d.r./ -,r. dmo mr

4and.6 ,,U trr[] b rrlk
dndsJ na) r.dff.dr ar d

n.ldardtur /0' Yltral )'.d'.

DFFR



nillimetcrs Lrclow the sLrrfacc. Althorgh sc

.rction ofseblrm pl.()ceeds more slorvh than
rion regulrr skrn, oilv droplcrs somcrimes
rfpcar on \r.litetail antlers lxte in thc miner-
ilizitidr process, app c[t1v becausc the
.14 irg and contricting of the v€h'ct pushes
rhc sebum liom dre dvingglancls. Sebrceous

:1ands rna,v contxin pherooroncs. so \'her
rhe buck rubs oJi the deaLl rchct on trees. he

rr' .'. l. 'ing n rcror. .ilnrl. bnr l- '
fresence and condition. In anccstrxl fbrnN
,rldeer. A.B. Bubcnik theorizes, antlcrs ma-v

\.rre been pcrmancntlv irr velvct:Lnd sened
er:rinli'as dispensels ofphcromores that in-
irrmccl docs ahout evailabLc bucks.

I r.r r.'o.rr .rcnrhing ro d" r' r\ t. 'cr ..
.pccies spcci6c: the prrticulars of deosifl'
lncl lengh of hair, fbr erimrylc, dillirentirte
.r hitetrils fiom other specjes. as do the
iimcture ind dcnsitv of thc scblceous
:hncls. Thc prcscncc ofsudoriflrous glands

rl so bc spccies speci6c; such glands arc

iro\l'n to cxist in the \.cllct ofred decr rnd
- ,rg. l', r Tr"c t,o, l\'ct ^\e'rd

:.hrtetril antlcrs.
Ca4qe A. Bulrtih

pincconc-shaped org.rn in thc centcr of thc
brain. It procluces i:r horrrronc, calicd nleh-
ronin, irncl stLrts releirsing ir into the bl,rod
at dLrsk. lvhen thc clals bcgin to lengthen
aficr the rjnter-solsricc, thc Lrotll recei\'€s il
little less mclatonrn c.rch drr'. The cumul.r-
tL\e eilect is a lo\\'cr lc|cl ofnelatoniu in the
. . n..r. (o.)r. r 

rri. : ritrd c\ l ri \r'- ! .t.o
hrt rror directh. _lhc lluctLrltion rl1'mcla-
torin levcls modilics rhe seclcrion of rhc
pituiran, horrnone prol:ctin. ft is the ]e!elr:rf
prohctin nsrng in thc sprrng, peeking at
thc surrncr solstice irr Junc. ancl tllling ujrti)
r'.. 1, . .'rrk rrghr ^t rlr. t: rt.r r'..t.<
thar ulriJnrrcl-\. rrilEcrs the molt.

Or docs it) Axrthcr hofinonc tiom an-

other gland may bc invohed as tcll. -lhc

thlroid produccs, arnollg other sccrctrr)ns,
rriiodoth-r'roninc (T. fbl blevinrs s:kcl. an

anabolic hormonc drat stimul:tes drc mc-
tabolism ro pror.ide nore eocts far thc

clcrilatilcs. such as h:Lir iLDCI horns Levcls

len rvith da-v length, but on a slightly
.lillrr r ..1.J r1< n"nr,'r^-r.trr : I i'.-rt it.
peak in late spring rnct carll' sr.rnmer (1ate

Ipril to carlr'Iurre), and thcn declines Lrntil
thc beginning of *irter. Thc conbinrtiLrr
of pcak lcvels of T, ard ising lcvcls of pro
lactin rcsults irr dre spring rrolt. rlhich
r'll 'll; r,'Ur 'r],"r 'r rl_f t rritc.r \tatc'. i.
conplete by NIiI or Jrnc. As prLrlactir de
ciines in liLte summc( thc Level of T. is srill
rclativelr'high. and thc tlll nolt begins.

Expedments indic.rrc rhat still othcr hor-
mones.irn lcct pclallc, flon the turing of
r'rc rr,.lr rr r.. q nhn r.l .ul"' o' rrir

!Io\r'th. Injccti(nls of th,vroxinc. prociLrced

in thc fir'roid l.l evenrualh' nehbolizcd
rnto Tr. g c.lth' impriole dre conclition of the
coat in rvhitc-railcd bucks (and aln) ircreasc
nusclc bulk). High levels ofrndrogcns, the
m e hormoncs such as testosrctottc. can

rcsLrlt in tlrrkcr hair and erdier molting, a

lintlirg that sholrl.l not be surpdsing to
thcrse sho hrvc obsen e,.1 hot primc bucks
(rvhich havc prrticularl,v high Ic|cls oftcstos-
terancl har.c thc clarkest laccs rncl arc the
first dccr to nolt iLr the Lrll. I{igh levels of
tcstostcronc also incrcasc drt rciivitl of the
seblccous skil glaods drat prrduce secre

riors to m&c the coel $atcr repelleor. Cor-
dsol, thc nrirLn hornronc prodLrcccl b1'thc
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ll,., il.sins ri th. hkJ
nln ,..1 ttugtrs.r d"qf
rh.5ti,,. rh.n.nds rrn ihr

adrcnal cortc)i. mil illso alllct the tining ot
thc lxll Jnolt sjnce studies br Johnson indi
crtc th.rr cortisol inhibits rreii hai| gl'(^rth.
\trrhcthcr cortisol also rliicts the rymTg nolt

Thtpevatuly, It hes lon!! Lrccn assuncd
rl,.r J.r\ rr .rl .rlrc r'r;r'( r')' u.'(r.. r,r'
morion thc complicated coo|e6rtiorls bc-
tr.ccn thc bod\rs horirorcs thar ultim:rteh.
signrl shcclding and regorvth ol-hrir. RLrt

pcrh.rps not alonc. (}rorr fi of thc ',vinter'
co.rt procccds in nro stagcs. euard hairs li$t.
'l hrt this lirsr sragc indccd clcpcnds on dai'
l.rrgtlr ,-rr I'. 1'r,rr.l I'r 1r "'rrg .lr.r ,r

trriificirl light ancl hastcning thc onsct of
*.intcr: as thc da1's groq'shorrcr. drc rvinter
gsard h:Lir gnrw in. But thc rudcdirr, rr hich
$oold norflillv appcar s(X)ll xItcr, docs not
appear if the themometer still rdrd! "Junc."
).Jur LrnLil rhc rcrrrrrr ,'i ,lrrlh rr.l r, .rr

C)ctober does the loolly undcrcoat gror',
\r,ggqn rg I'r.rr rhr,'l'pcLr ,r n,,lrrg ,
tcnrPenture-dePcndcnt.

Consider also t\\'o cases oftemperxturc ea

trenres. In the warm trcpicirl lowlmds of
South America. Brokx h:s obsen'ed, thc

tintcr corr of wlitehils. tbough g-a\'. hxs
no rnrclcrlir. And rrl thc Andcs. r'hert
lhrctLils lnc at rltitudes of'1.000 merers
(f3.120 ficr) rncl cnclure uear flcczing rcrl
peranucs during clcn suolnter rights, dccl
hrvc onll lintcr coars; they nrolt gI.rdr-
a111 or so it is believcd lrom pg.rr to gn1.

Tltr ro!! J a rfp ro4t. N, .,. )8,1. i\. I i.
rvell knorvn, oftcr kccp dreir-sunrmer pclagc
longer then bucks:rnd mothcrs that hrve
mancd their Lrrrns. C)ue rexson is chcnrs-
rr.l' l .rin. rlrr l. r., . Ion rh< pr r:-
ta1' glancl rhat, thcn declirring arrd acting
\\rth orhcr hornones, signals the bodr. ro
proclucc thc $'inter cort, is also thc hor
mure rhrt rellulates lictrrtion. l hc high lcYel
ofprohctin associited with nilk prodrcriotl
is at odcls \\.ith the 1o\\' ievcl xssociitcd with
hair grorvth. The other rcasrxr is cncrgl.
Bodr proccsscs drairr thc doc's encr-gv re
sen'cs, and shc caDnot acconplish borh at

For all dccr, in lact not just lactitrng
docs-molting is mctabolicall,v expeflsive. A
buck ['eighing 100 kilogrxms (220 pounds)
pr.,d,r.c. ) kil',g.rnr, 4r, tu, rrJ'/ ut lr. r

l
l

l
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I,, .!.,r r rL rljrri ),,i\

(ltrr a|l! \:rftrr,, .!r i I I t,
i:rir tf, rirarl rli, J.nli
i'i r rl r[. {rfr'r l]r r,n r,r
it; ,iiri,r'r' vr,,,iri, 'lrl,,.,i,rr!,, r,.ft rr.r.1
il i! !!rr ri lr.i, ll /,

per seJsorr. .lccordillg to onc cstirritc. lt)
srow drrt much hair gool1. thick hair hc
nust consurnc 2 Furs (0.07 ounccs) of
nitrogcrr prcr d.rr. Srlce litrcrgen is clcrilcd
liom proteins. he neecls r dict high in pro-
tcirr. shich sLrch lbocls .rs *illrn buds. rl-
iilta, .rnr1 bluepgass crn prcr'iclc.

llrtcirr is nost irnpomnl ii)r hrir gro$th.
hut .r lack oicsscrrtirl ritrnins rnd mincnls
m:rr' :rlIict pcLagc br prc\cntirlli ccff.rir hod\'

.r'llIr,lni r'.'fl1 .'r'.\rl'. \,
r. .1,- . lc<r lrrrc ',, .' rl'..r.1. . t

.irttle, fbr c\irn)lle. .r l.rck of coppc| in tlre

.Lrct crLrscs the f.rir to turn gr.l.
The dnin on cnctg. ancl pnrtcin rcsencs

.lecr ex;rerience tluring rhc nr;h cxplaius
nhr' ,rnirrrls in goocl phlsical trrt.lniou
nroft fir'sr bclirrc rc:Lk L]Lr(ks iurd hte borr
ti\\ rs as \clL:Ls befi)lr ]ictxtns does Infi.t.

r' . rtr "l rl. ,locl' ,'rr, r' 'll 't-
is :r bctrcr i.rnd crsicr to readr indicrtrr o1

rndcrnonrishnrcnt ft.ur thc cstirl.rtiorr of
lllcgumcrrril lirt.

I'ehgc rr,* rlso scrlc :rs a bi()logicrl rne)s
.Lrr ol cnlironDrcntiLl pollLrtlon Hc,rlr

l\sm! TH r: ANrm,\L

ciccr hin. Akhoueh thc corr ol r sick dtr
| | 11. r' r, .rrtl r. I r'.' ,t .r

hcrldl aninal. chcmic,rl rn.rlvsis olindili&
u: seqmcnt! ofthc h:rir shrlr can rclcal rhc
plrscncc of toric polhrrrnrs rnd ocn indr-
catc rhc ippro\irn.1tc darc olcrpomrc. Stud-
ic: harc iet to sct fi)rth thc corrcLxtrons.

A co,rt ofhigh-qurlitr unde irr is csscntirl
tirr l intcr sLrn iral, rnd in thc coldrr rcglrrs
ofNofth -\redc.\. it nrLr\t bc i]r pliLcc b\ rhe
er<l of ,r"oterrber. Dcer rrith Lrnderclclcl

''f. ' I I '", '
.rt r11 drlt ,irrl thcir \ilrter fit res.rlcs
tin. \\ hcrhc. rhc\ ri1] Lrltimrtclr s rccunrb
'i \ r.,, I r.,r.,l 'r.." l' ),r

on| r rlrttcroftime: rhc\c dcer h.l\e r poor
.hirnct ()l-suryirirl.

(;d)|tt A. BublltiI
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