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Zoology. - "Alldrvgenic ol'iyill .of Homs and~ Antlers." By Prof. 
J. F. VAN BEMMEl,EN, 

(Commullicated in the meetmg of September 2H, 1918), 

In his excellent work "die Saugetiel'e", MAX WEBl<:R gives as 
his opinioll about the origill of the cephalic armament of nllmerous 
Ungnlates, Ihat hOl'lls and antIers originally started in botb sexes 
as defensl\'e weapolls agamst enelmes, but later on more and 
mOI'e came to be used as ITlstl'lunents of ofl'enre by the males in 
their fights fOl' tlre femaleb, and so ei th er bave gl'own all exclusive 
attribuye of rhe ol~le sex, Ol' at least have developed much more 
strongly thaD in the female sex, 

In Ihis Illstance Iherefore WI':Bl':R eddently shares the o'pinion 
pl'onollnced by TANDLI!.R and GROSS m their paper: DIe biologisch en 
Grundlagen del' sekundalen Geschlechlscharaktere, where they say: 
~'All secondary sex ual featnres were originally specific features, 
properties therefore, chal'aetet'Ïstie of a certain species, even of a 
wbole ordel' of Vertebl'ates, without theÏl' primarily having any 
connection with the genital sphere." 

In their eommentary on this pl'oposition they rem ark : "Hithel'to 
in the morpholo~,y of the se XlI al chat'actel'istics too Iittle attention has 
been paid to the question, llOW much of them is pecnliar not fOl' the sex, 
but for the specIes." As. a specIal example tbey eite the rase of tbe 
hornR of Cavirol'llia, "whieb do not constitute a sexual charaeteristic 
in themselves, bilt only in their shape, whieh difl'el's fOI' males and 
females, whereas on the contl'ary it is identieal in masculine and 
feminine cash'ates." 

"'rhe same 1'3 tlre case WIl h tlle hairiness iJl man. We have 
been able fo show that slIeh an emmentl.v secondary sexual feature 
of the male sex, as the b-eal'd, is also fOllnd in old castl'ates, but 
there in form and extension resembles that of old women." 

ACCOI'dll1g 10 TANDLER aud GHOSS t he q nestJon should not be 
fOl'mulaled . "Is au ol'gall a secolldal'y sexual featlU'e") but: "How 
mucl! lil the development of an organ is sperific, llOw mueh sexnal." 

Thollgh lllls asserLlOn lIlight ue gmnted, yet I believe to be jllstified 
in opposlllg to it allothel' view: viz, tlrat the evolution has been 
just the I'evel'se; the cephalic al'mament al'Ïsing in maleR as a means 
of attack in tIJen' duels fol' the females, and aftel'wal'ds passing to 
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the latter 111 a mOl'e or less reduced fonD and only In some of the 
species (accol'ding to the well-known mIes of 1ll0noRexual trans­
gressional hel'edity), (he i'esult being that the horns now could 
be nsed in both sexes as rneans of defence. 

As al'gllmenls in favolll' of this opinion may be clted: 
1 In Deer Ihe antlel's are absent in all females except tho&e 

of the Reindeel', and pl'ecisely in this speries a Ilseful application of 
the horns, not connected wilh alJy sexIlal fUllction, and alike fOl' 
bQth male and female may be concel\'ed, viz. the digging lip of 
food fl'om Illldet' the snow, though some authoritles (e,g, BREHM) 

deny this function, 
2. Among Antilopes, uesides gellera lil which both sexes are 

hOl'lled, others OCCUl' in w hich only the male possesses these altJ'ibules, 
and in the ma:iority of caseR the 1I0rns of the females are smaller 
thall those of the males. The lalter moreover show a tendeney 10 
hypertl'ophlr growth, just as IS Ihe case with deel', leading 10 unwieldy 
size or 10 sundry stl'ange shapes (e.g. sCI'ewlike conlorlions) which 
seem to stand in direet contradiction with I he requirements of 
practical use. 

3. The same IS tlle case wllh Cattle, Sheep and Goats, as shown 
by Ihe four-horned goat, or Ihe eJl.CeSRIVe development of Ihe horns 
in the cat'bon and other bllffaloes. 

4. Even in Giraffes, whose minute pedicles with thei .. small os 
('ornu may pl'obably be considered as I'lldiments of fOl'merly heller 
differentiated aniIers (compare Ocapia and SivatherlllIJl) Ihe males 
possess higher and strongel' hOl'nslumps than Ihe females, and mOl'e­
over Lhe unpail'€'d nasal knob. In Ocapla Qn the other hand the 
homs are primarily absent in the female, and the same was pl'obably 
Ihe case dlll'ing their whole life in Ihose of Siva-, Hellado- and 
Samotheril1m. 

5. The more ol'iginal kmds of Rllmmants: the Tragulidae and 
Uamelidae) are destitute of hOI'ns, and 80 wel'e the oldest and 
pl'Ï miti ve extiuct Artiodacty la (Pan tolestiqae, Anoplolheridae) as wel! 
as all NOl1l'lImillantin amongsl Ihem. The oldest fossil deel' Jikewise 
did not yel possess antlers, as tlle lIluskdeel' does up 10 this day, 
though the miocene Palaeomeryx accol'ding to RÜTIMEYER and SCHI.OSSEIt 
was all'eady pl'ovided with them. Perhaps this might be considel'ed 
as an U1dicatiou that the tendency 10 the formation of anUel's arose 
independently ilt the lribe of the Oel'vidae, but o.lso as the malli­
t'estation of a far older hel'edital'J inclination to the produclion of 
bony fl'olltal appendages of the male. 'fhis tendency then must have 

_been in abeyance in the Iribe of the Al'tiodactyla in general ; in Deer 
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it pl'obably l'eappeal'ed, allli fl'om thellce continually incl'eased in 
potency and .complication. 

This cOllception arcording to my view is 5tr'engthened by the tact, 
that also a.mong the Suidae a tendency to the formation of bonJ 
pl'otuberanees on The dorsttl side of tlle sknll nndonbtedly oceUl'S and 
appears in strongel' mallifestation ill the mttle sex than in the female, 
as is shown by the monstrons Skllll ot: the male Afl'Ïcan wart-hog. 

6. Tn Protocenttinae likewise the sknll of the male only was 
I 

provided at its npper side with a complete set of paired bony 
excrescences. 

7. Accol'ding tn MARSH both sexes of the Dinoceraticlae possessed 
these bony pl'otnbel'allces (and the large daggel'-like tllsks besides), 
yet' in the male they grew unto a largel' size than in the females. 
We might concillde from this that Lhe tendency to the prodllction 
of bOlly knobs on the skllil is even oldel' than tbe separation of 
Unglllates into Artio- and Pe1'ÏsBoda('tyles. 

8. The annual shedding of the antIers alld theil' l'egenel'ation 
in Oe1'\'i11ae ill appal'ently eonnected with Lhe rut. The same appears 
to be the case in Antilocaprl1. 

9. 'rhe auo\'enJentioned bony proeesses on the bead of Gil'affidae, 
(sensu 1atiori) Suidae, Protoceratinae and Dinoceratidae, cannot rea­
sonably be eonsidered as really practi('al weapons, as they are fal' 
too cllnrbrol1s and hypertl'ophic fOl' that. Neithel' ean this be the 
cabe with the antiers of most Deel' Ol' the horDs of nnmerOllS Antilopes, 
Oattle, Sheep, and Goals. 

On the othe1' hand they weal' to a vel'y high degt'ee the charactel' 
of sexual attributes,. in their exubel'anrc, nnpl'Rctical buiId, curiol1s 
complieation, obviousness and '·Rt·iabiIity. 

10. In the lirst (primitive) members of the Ruminantia antlel's 
and hol'lls apparently al'ose at a relatively lale stage, tlrougl) this 
may be fUl'ther l'emoved in the geological past than is genel'ally 
supposed. In a.ny case the appeamllce or return of this feature is 
younger tban the remaining peculial'ities of Artiodacty la. 

A,s I consulted the literatlll'e on the subject, 1 fou-nd that in 
considering homs and antlel's as sexual attribu tes, I had ('ome to a 
similar conclusion as Ihe well-known popl1lar au thor on questions 
of evolution lil Zoology, BÖJ,SOHE, has set fOl,th in his Tierbuch 
IV, der Hirsch. Yet on the fil'st cause of the ol'igin of frontal 
appendages our opmlOns disagl'ee, for Bör,scHE sees in the 
exerescences on thc roof of tlre skull of so many RuntÏnants nothing 
more than originally purely ornamental attributes, and asrribes their 
hil,th to a periodiral exuberan.ce of energy of growth, rnanifesting 

, -
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itselt in exostoses of the bon es of the cl'allial roof, especially and 
at last excln8ively of the fl'ontal bon es, In his opinion the perio­
cl i city of this sllI'plus of gl'owth-enel'gy,keeps time with the rut' of 
the males, but its presenee sllonld be ascl'Ïbed to the I'egression of 
anothel' diffel'ential feature of the male sex, viz, the ensifOl'm tusks, 
as they still oeelll' IJl Suidae, Tl'agnlidae and the unhorned mnskdeel', 

The strongest expression of this opinion is given by BÓLSCHI~ ill 
tlie wonls (p, 88) "Th~ pedicle is no weapon," On p, 89 he continnes: 
"As we saw, Ihe idea "weapon" cannot be applied without 
reserve to the beam, although it" may occasionally be used as sneh, 
.Fat' exceeding I hat, applicatioll and evidently Hs I'eal nature, th is 
beam is an ol'llamental prodnct, a somatieal arabesk, abstl'act fl'om 
all Ilseflllness, rhythmic in structure, with an inherent connectioll 
with the el'otic side of lit'e. The pedicle, iJl principle a prodllct of 
Ihe skull. like the beam, cannot by any means be considered as a 
weapoll, at the same time howevel' it does not want erotic connertioJls." 

Against these views I think objections may be raised in two 
respects. In the first place thel'e is no plausible I'eason, why the 
origin of horns and antIers should nol ue tonnected with single 
combats between males belonging to the same species, in which 
the more pl'Ïmitive mode of fighting with lusks (as still found among 

'hogs) was gl'adually I'eplac~d by knocking of the foreheads against 
eaeh other: 

The questi9n, whethel' this new l'ustom was the imrnediate Ol' 
the indirect cause of the exostotic hypei,trophic pl'oeess (LamarckisllJ 
vel'SUS DaJ'winism) may be passed over in silenee here as in all 
similar cases. Nol' 'do I want to deny thai exuberant gl'owlh, in 
cooperation with pel'iodieal sex nal matmi t.r. exel'ted an im portan t 
inflllence on their developrnent, as it still does, ever'y time the 
antiers are shed and renewed: we need only l'emembel' how pro­
foundly this l'enewal is distut'bed by every inj U1'Y to Ihe male 
sexual glands, 

In the samè way, BÖI,SCHE'S vel'diet: "The pedicle is no weapon", 
'seerns to me to be Iiable 10 seriou~ dOllbt. Alt'eady in itselt', the 
comparison uf Lhe' long pediele in the Munt jac-deer with the shortel' 
ones of the l'emaining OeJ'vidae leads to the eonception, that the 
pedicJe shollid be runsidered as an ol'gan in a state of regl'ession. 

-To the same considel'ation leads a survey of the extinct Deer: in 
. the rniddle-miocene Palaeorneryx-species no separation exists bet ween 
pedicle and beam, they only show a long bony ontgl'owth of their 

;f,'ontal bones, slig,htly fOl'ked at its top. This exel'eseence Iherefore 
-might be considel'ed as a pedicle of extraordinary length. It'! the 
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first fosst! deel' showllIg a separate pedicle, the latter IS very long, 
like that of the exii>ting MUlltjac, 

'In accordance with this ouservation is the fact that ill Sivatherinae 
no rose can ue detected near the base of their gigantic and ramified 
antiers, which thel"ef'ore as a whole might be considered as pedicles, 

Stal,ting from the fact that in recent Giraffes the small hornstumps 
permanently retain their eovering of hail'y skin, ,the same may have 
occlll'red in theil' extiuet allies : the Sivatherinae, and perhaps likewise 
in tlle fit'st t"\,ntlered anceslOJ'fj of Deel', The sepal'ation of the latter's 
antlel's into pedicle and beam, combined with the phenomena of 
yeal'ly shedding and regenel'ation, the "rubbing" of the "velvet", 
in shol't the entil'e pl'ocess of the I'enovation of the alltlers, so incon­
venient and dangerous fOl' the stag, mig'ht then have developed 
fl'om a similar p1'Ïmitive condition as that in Sh'athel'Înae, wbere 
the frontàl bony ontgrowths, clad witl! hail'Y skin, mlls~ g1'adually 
have inel'eased ill Bize and compJication, Ir one applies to the latter 
the designation "pedicle", it follows that for them j ust the contral'y 
might be true of what is implied in BÖJ,SCHE'S assel,tion: viz, the 
pedicle wonld have Ol'iginated as <1, weapon and oniJ lost this fune­
tion in the Giraffes proper, 

In the second place 1 Call110t see snffieient reason for accepting 
sueb an intimate alld strict eonnection between the regl'ession ofthp. 
tllsks in the uppel' jaw of the stag and the progression of their 
antlel's, as necessal'Îly follows from the supposition thai a surplus 
of growmg enel'gy should pass fJ'om those tusks to the frontal bones, 

Against til is hypothesis it may be objected that the male PI'OtO­
cel'atinae as weIl as the Dinocel'atidae were pt'ovided with powerful 
tusks, lal'gely pl'otl'uding from their mouths, and Jet had a whole 
rànge of paired and single bony knobs and projectIOns on the roof 
of theil' skulls, somewhat like those still fOllnd in the (male) wad­
hogs, Among deel' the male Mllntjac still possesses st rong tusks 
pl'Ojecting downwal'd and ontward out of the rnouth from nnder its 
uppel' lip, and .ret eal'ries well-developed, tllOugh simple antIers, 

Thel'e is mOl'eOVel' little reason for t he assll 111 ption that in Cavi­
cOl'lIia tlle 5ame comse of event!' ShOllld have taken place as in 
Cervicol'llia, viz, a regl'ession of htl'ge tusks, going hand in hand 
with an incl'eased gl'owtlt and a higher eomplication' of frontal 
appendages, alld yet the Ol'igin of these eXC'l'eseences may. be attri­
bllted 10 similal' eanses in all HOl'n- and Antlel'beal'ing Ungulates, 

On the othel' hand there is nothing incompl'ehen&ible in the faet 
that the lIppel' tllsks of Deel' should have been reduced, as Boon as 
the)' were no longer uaed as weaJ..lons, because tile male Deel' got accus-

," 
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tomed to a new mode of fightinp, which made them acquire antiers, 
This vicariating development can be undel'stood, without taking 

refuge to such an intricate cOl'l'elation between llpper tnsks and 
antlel's, as BÖLSCRE does, where he speaks of a surplus of ene1'p;y 
of growth, set fl'ee by l'etal'dation in the development of t !lsks, and 
manifesting itself in hypertl'ophic eXCJ'escellces on the fl'ontal bones, 

When we proceed in this course of thonght, tbe question nnvo!tlll-
'tal'ily adses, if the far highel' development of tnskf:, iu the male 
sex of so many species of lllamlllals lllighr not be considered as 
a support for the abovementioned hypothesis about the androgenic 
origin of fl'ontal appendageR, Tbe difference bet ween the two pheno­
mena lies especially in the fact, that with canines modified to tusks 
Ol' inriso1'S prolonged il1l0 darts, only their stronger development 
and differentiation need be ascl'lbed to inflllences of sexuàl, especi­
ally male nature, while for horns and antiers also their fil'SL appear­
ance had to be traced to tltis same cause, But this does not e~cll1de 
that the tusks of Elephants and retacea, the canines of so luany 
Apes, _Carnivol'es and Ungnlates etc, find their 1ll0f:!t plansible expla­
nalion in the assumption, that in so fal' as they are lal'ger thao the 
other teeLh and also dlffer in shape and position fl'om the incisol's 
and molars, they may be considered as an acquisition of the male 
sex, which aftel'wards passed to the female, but in reduced pro­
pOI,tion, and so to a cel'tain extent again lost its monosexIlal character, 
Esperially the growth far over the limits of practical fitness may' 
be adduced as an al'gnment fOl' this h'ypothe~is; we should only 
remembel' the tusks of the Mammoth cllrled np in a complete ch'cle, 
the gigantic canines of the male walrus or the Ilsually unilateral 
dart of the male Narwhal. 

In this connection I should like to move the qnestion wllethel' j he 
uncouth tusks of the extinct Sabl'etoothed tiger (Machairodus), might 
not have formed a special attl'lbnte of the male sex, as beyond donbt 
they were fal' from practical in defence as weil as offence, With cel'­
tainty this is the case with the Wall'Us, Also the nppel' canines of 
the Babil'ussa, which perforate the uppel' lip, and are clll'led up 
dorsally and backwal'ds, give us a good example of hypel'trophir 
growth fal' beyond the limits of real nsefulness, 

G?'oningen, September 1918, 


