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CHASMAPORTHETES MELEIN. SP, AN ENDEMIC HYAENID (CARNIVORA,
MAMMALIA) FROM THE MONTE TUTTAVISTA FISSURE FILLINGS

(LATE PLIOCENETO EARLY PLEISTOCENE; SARDINIA, ITALY)
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Kotutls: Clttrn;pai.,r'ro, I lr'.rcnid.re. rlcu spccics. s|stenr.r-
rics, enrnrrl srructulc, I'ììo t'leisrocene, S.rrJinì:r.

.'1l:str,rc. t)ccurlcnce oi l.rrsc c,rrrivorcs in isl.Ìnrl ccosvsrenrs is

unusurl. cspcci.rlh in rhc cr*'ol top prcd.rrors. Hrre..r n(\ crdcnrjc
htrcnid specics, C/r,rvr tpoilhu6 Drclet. it\'tit rhc l.rre Lrrc Pln'cene ro
c.rrìicst llcirrocenc fissur c fillings oi llonrc Turui'ir'1.r. t)rosci. Srrdìnì.r.
is described. Althouch snullcr, C. lrrhi is nrorpholo{icrlll conrparihl,l
r ith thc l,lirrPleistrrcene L-ur'.rsi.rn hunrinsjr entClu;ntponl:cte; lut
rasir, r possiLrlc rncesror.oi rhc Srrdini.rn spccics. (ì. arelci rlìsphvs .rìì

rhc chrr.rcreristic frecling rrJ:pr:rrions ol Cr,r,4u?rcrfr. ircluding,ì
dcrited enrncl srrucrurc simil.rl ro the condirion in ertanr bonc crush-
ing hv,renrs. C. nrlci rr.rs en rcrìr'c prel.rtor rh.rt noncrhclcss ìncludcLl
r rclrtìr'ell lrrge .rnounr oi bonc in ìrs dier

Ra,rvorto. l.r prcscnz.r eli crrnìr,rri di IÌr.rn(ie rrsli.ì in !co\,\r(,
ni insulrri r,rpprtscnL.r unr circostanz.r r.u;, in p.rnicohL nrxio nelc.r-
so tli pre,Jrtori .rl rcnice dclh c.rrenr rrolicr. \.1 prcsenr(' l.ì!(" o \;enc
dcscrittr un.r nrror:r specìe endcnricr di ictidc, C)lusnaportlrres nulaì
rin|enLrra ncì ricmpinrentì c.rnici di l{ontc TLrtr.r!isrr, Orcsri. Sardc-
gn.r, chc h,rnno resrituito nun,closi rcsti di 'errcbrrti Plio-Qu.ìre r.r-
ri. Sebbcne cono:ddistinto d.r un.r ragli.r inicriore. {-' rrclr,i possieJe
un.r norfologi,r similc,r quclì.Ì d; C. l1t ut'i' Jel t)lio Pleistoccne del-
l'llur,rsia. rpccie tìrll.r qurle Cl lrtlci porrcbbe esscrL.dcr ir,rro. C rly'ri
condìvide con lc ahrc specie dcl gencre Cl,rvr,rportrci rn c,ìrlrcrisrìco
:Ld:rtr,rncnro dcll'appnlxto nìrsiicrrori(), coìrìprcso ur'r.r strurtur;r dcrilr-
tr rleììo snreko denrrlio. s;nilc,.rnche sc neno spc'cirlìzz.rro.:r quell.r
prcscntc nclle iene.rtLu:rli r Jìcrr ossiir'.rg,r. C. rrtlri cra rn plederolc
attiro h cui clictr includevr un,r clevarr qurntirì di ossr.

Introductlon

The Plio-Pleistoce nc vel tebrate rccord of Sardiniî

Diprrtinrc'nro di Scienze dcll.r 1cn.r, Un;rcnirì di I:ircnze. vir G. l..r

nrierrcn(, seo.ùn;fi.i!
Soprinrcndenzr pcr i llcni Alcheologici per Ic plorincie di S.rss.rli c' \uorr,
E-mail: ncllrruleritrr r'.rhoo.it

ìs repr.'sentcd bv a succession of "frruntrl corrrplexesrr,
hirhlighting repeirred inrnrigrarion cverrs of taxa iroru
thc Europern m.rjnlxnd and evolurion of cndentic line-
iges (Esu & Kotsrkis 1983; Van der Madc 1999; Sondaar
2000). Thc occurrencc oi taxa also recorded fron orher
Iiuropean localitics, allorvs for correlation of thc Sardin-
iln irun,rl complcxes n'ith the European biochronoloei-
clì I sctle.

Thc studl of a rccenrlr discovered fossil fauna from
Montc Tutt;rtistrr (Orosei) is bringing to light ncn'and
unexpected phascs of the Pìio-Pleis tocen c origin ancì er'-
olutjonirv historv oi Sardinian fossil vcrrebrares (Rook
cî !1l. 200.1; Abbazzi cr.l.200.+).

Thc lossil site, discovered bv Mr. G. Mcle in 1995,
is locarcd fc't kilomcters South of Orosci, on rhe slopes
of Mr. Tuttrrvistl, rvhere scveral quar ries exploit Mesozoic
Iinrestone (Ginesu 3t Cordv 1997). The prompt:rnd care-
ful sampling carricd out bl,personncl from rhe NuoÌo Ex-
ecutive Office of "Soprinrendcnza per ibeni archeoloeici
per lc prorincie di Sassar; e Nuoro" ùllou'ed the rccovcry
of an abulcl;rnt vertebralc faunl fronr rhe complcx ner-
s,ork of kitr stic fissures broughr ro lighr bv rhc on{:oing
quxn)'inij activitv. Inrerprcration of thc mamntal fossil
fluna from Monte Tuttavista allolved recoqnition of four
time-succcssile firunal contplexes, b,rsed on statc ol evo-
Ìution and frunal rurnovcr (Abbazzì ct Lrl. 2OO4).

NotabÌc arrong the carnivores from Monte Tur-
trrvista, is the first record in Sardinia of hvaenids and of

Pirì +, 50lll - l:irenzc (lrah), L-nrril: lÍrok(l geo. uni[i. it;

(Nuoro lìrccutne Oiìice;. ria tsrllerr:r 30.Olil0C - Nuorr, (ft,rlv).
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the farge-sized nu srclid Pannonictis. Occurrence of lersc
carnìvores in island ecosystems is unusual, cspeci.Ìll) in
thc case of top predators. Island f:runal essenrblages .rre

tvpicalJv impolerished and ecologicallv unbal,rnced, bc'ing

commonly prcdatorJess (cfr. MacArthur & \\ ilson 1963;

Sondaar 1977, 1987). Thc identific:rtion of a largc-sizcd
hyaenid in the oldcst faunal conrplex of Mt. Tuttar isra

forces reconsideratìon of the palaeoecologic and palco-
brogcographic history of the Pljo-Pleis toce ne Sardjnj;rr.r

mammal assembÌag;es (Abbazzi et ;rl.200+).

Abbreviations

NIus€unìs and institurions F:,1\1. l-rick collccrion, Aorcricrn
Muscum oI Nirur.rl Hirrorl Ntri lbrk. IGI], \'luseo lì Srori.r N.rru
r.rlc. Sezionc di Geologìr c l),rleontoloqi.ì, liircnzc. MAN. NIuscd AF
cheologico, Nuoro. l\,lr.NHN, Nf uséunr N.rtionrl d'tli'toire Nlrun'lle.
P.rris. IIZF, \lusco di S<,ri.r N.rturrlr, Seznue di Zoologir, l'ircnze.
\HMB, \ ',urlìi.r", '. \,' \lu..um. F.rrl

Tooth nrersurelrents - CL. mcsio-dìstrl lcngLI oi canine. Cl\\l
bucco-lineu;ìl tidrh of crninc. P.L. ncsìo-distaÌ lcngrh of prenroler.

P.\\l bucco l;ngurl s ìdth oi prenolar. t'.trrtcL. m.'rrriiirtrl ltrrgrh oi
P1 metastlìe. llp:rL, mesio-dist:rì lengrh oì 1)4 p.ìr.ìconc.

Material and methods

The hvaenid fronr Monte Tuttavista h,rs been com-
pared wìth nr;rterial of Cltavtapofthetes /rraerrsis from
Olivola, Upper Valdarno (IGF, NHMB, MNHN), Roc-

caneyra (NHMB), Saint-ValÌier (MNHN), Shansi (F:

AM 99788 cast kcpt.ìt IGF) and s'ith publishcd drtr on
all currentlv rccognized species of this gcnus. The com-
p:urt;ve mi]tclial analyT,cd in this studf included two er-
tant species, H),aez a hlaena alnd Crocuta crocuta (MZl 1,

both shor.'ing derivcd ,rdaptarion to bone-crushin{, rnd

Di.rgr.rnmrric reprcsenr.rrion ot HSB rrlorùoìogr in crr-
nirorcs. When obser.rd rlt,Lrgl rhe outcr enan,el surf.rcc

under incidert light, HSB apperrs rs,tki:r'netìng lighL.rnd
drrk brnrìs(:rs .rn eranrple..rn uppcr crninc ,rncl rhe porition
ot rhc light source.rrr skerch<|1. Threc diiicrent HSB Íror-
phologiesarcknolntooccurincarniiores (Srcttn 1997): A,
HSts feebly undul,rted, rcpresenting the plimitì.e conJirion
lor thc groupl B, H58 chancrcrized bv undul.rtion * nh rcure

.rnqlesì C, stecpl\'lolded HBS iorming:r "zir1z:rs" p.trern.
Thc difiercnt degLee of folding of HSB is iuncrion,:llr rc-
ìrteLl to rhe rm,runL ot bone consuned in the diet (scc text).

belonging to the sisrer group of rhe Cbasnaporthetes

chde (\\'crdelin & Solounias 1991). Comparisons of rhe
mctric charrctcrs of thc spccimens rverc c,rrried out by
mciu'ìs of scrtter and ratio diegrams, aftcr transiorma-
tion of the r;rrv data into log,-. Besides thc rnorphological
and mcu-;c study oi the skuÌl :rnd tooth gross ànatoÍrìyj
fc:rtures of the tooth cn,rmel rvcrc considcrcd. Aspects
oi the outer cnamel surfice, and the partcrn produccd
bl enamel prisnr dccussation (Hunter Schreger B:rnds,

HS13), as visìble fronr thc'tooth surface, $,ere anrÌyzed.
Borh charecrer isrics cin be observed under l light nricro-
scope, n'ithour preplrtion of Ihc specin]cn (non-ìnva-
sìr'e rcchniqucs). Huntcr-Schregcr bands, in particular,
.rre lisible as horizorrtll s'alv rlternating dlrk and light
band (Fis. l), u eifect due ro the differcnt direction
of prisr.ns rvirhin eech b.rnd wjth respecr ro rhe incidcnr
lirhr. Dillrrc'rìcc\ in HSB cunrplcxirr rnroDìi càrnivorc\
havc been sho\\'n ro bc related ro clistinct feeding habits
(Rensberger 1995; Stelen 1997).

Systemalic paleontology

Orcler Carnivora Bo\rdich, 1821

Suborder Acluroidea Flou'er, 1869

Frnrily Hyaenid:re Gra1., 1869

Gents CbasnaportltcfeJ Ha\', I S2 I

Chasmaporthetes melei n. sp.

Iìg 2

t997 Chanaparthcrts sp. - Colrlr N G;nesu, p. .10

2Al3 (:h,rvndpartbt:tt: n.sp. Rook ct.rl.. p. l9-20
)aa1 Cl)ns"úpatthctLs n.sp. - Abb.rzzi er rl., p. 694, lig. 10

Holorlpc. lr.LN 6i7le. p,rrr;,ìl skull \irh mindible in iniì'
ronricrl occlusìon.

R€positorv. Museo Archeologico, Nuoro, (S,rrdinir, h:rìi).
Iype locrlity. Monrc Tutt.rvist.r qurrrr Ic.r (Orosei, Srrdìnia).

'Iht 
'pecimen 

conres trom.rn unregistcrcd ii:surr iilling.
Rcfeued rgc. Lrr,rsr I'ln)cene or c.ìrliesr Pleistocene.

Orignr of namc. In honor oi Mr. (ìirnrpictro Mele, Srrdini;rn
n;rturrlist,lho in 1995 idcntified the NIt. Tutralist.r iossil;ferous.rrer
.rntl iìiscoveLcd rhc CD,rj,rrt'o)rrere! spr'c;n,en.

Diagnosis. C/rrs,r,r7,,.,t/rere.- oi snr.rll si?c (th( \mrllesr knonn
leplcsenr,rti'e ol rhc gcnus)r n.rndibuìrr b<,dy shrllorvr rel.rtivcly lrrge
c.rnines; Lrver plenol:rs rcl.rrireìr' shon.

Description

Matcrial - Thc rpecimen consists of the rntcri-
or portior of the skull (prcmaxillary nrxillarli nas:rÌ,

rnd frontal bones) rnd the lorvcr jaws, srill in occlusion
(l'i9.2).

The skull is still partialÌ.v cmbedded in the rock ma-

tlix, rvirh only the left side compìetely exposcd. The left
mandible hîs been prepîred and separated from the skull;
rhe right m;rndible is stillembedded in the rock matix and

onlv the anrerior poftion of the body and the canine are
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Fig. : - Clnstnaparthctes rrrelei ironr
Ift. Turrl isr,r. Orosci, Srrdin,
i,ì. \lA\ 6az:,, tholorvpq. A-
B. rhe bonc brecri.r bkrck srill
tnclu*insrhc spccimen in (:\;
rcntr,rl (notc rhe brse oi thc
ìeir nr.rntlibul.rr r.rnrus rnd rhe

rvnrphlsr:rl re{ion .ìnd lorcr
c.rnine oi rhc ngl,r onrt rnJ
1B) l.tr hrrf,!l ricrls. C. ictr

upper dentition. oeclusrl . ies:
t)-li. lttt m.rnrlibul.rr corpu, in
lrbirl (Dì, linqurl {Iirand o.-
cìu:,rl 1F) rier s. It,rr sc.rle rcp-
rcs(nrs l0 cm.

.rnd risht I1-12 ire exposed. The crnine is broken ar rhe
\ en' Llìsr of thc cros n. The prcscrr cd part nclcrthclejis
indiciìtcs;r \er\. lirgc roorh, The I)l is broken lnd verv
.n,.rll. Thc P2 i" Lrcking rìro.l of it\ clo\ n .rnd pr(\er\L\
no nrorphologic.rl details. The Pl is the lrrgcsr of rhc
;rnterior prerìlol:ìrs. Ir hes a !err' snlrll àntcrior .tccesso-
rv cusp, nìesio-lingr,rtll! pliced ind ippresscd ro the P3

nlejn conc. Thc posterior ÀccessorY cusp is vcrv largc.
Linguallv thcre is r lo* and brord cingulunr.1'hc P-l hes

a large prr:rstrle. The rip of rhe p.ìr;ìcone is nlissing. The
protocone is stout rnd relrtivelv sn:rll. It is nrcsio-lin-
guxlly directed, but its mesial mxrgin is $'ell posterior to
the mcsial nrrsin of rhe parasrvle. The merrsrylc is sig-

obserr'.rble. Specinrcn l!'IAN 65719 is:rn adult individual,
rr ith all permanent reeth iulll cruprcd .rnd .h,'rr ing nod-
erite \\'c.rr (prerrollrs n'irh denrine ,.'sposed on rhe ntlin
conc). Its sizc is conrplrllrlc ro rllit of x stripccl hvaen.r,

Hlaena h1'aent.

Skull - The rostrun is rcl.rrìr'eh short. In l.rter.rl
vierv the frontrl proiile,.ìlthouglr broken irr rhc superior
prr'!, scer'Ìrs srepped (Fis. 2.13). The nr:rrillrn is \'erv deepr.

The .rrc.r of the infr.rorbital for.rmcn is co,ercd bl secli-

ment .rnd thus thc for.rruen is nor lisible. Thc z\ !:onì:rtic
process of rhc urtìiilÌir! is blokclì

Upper tecth - Of rhe uppcr incisors (lrigs. 213-

C), rhc left Il-lJ (13 .rnd 12 brokcn rt thc cro\\'n base)
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ni[ic.rnr]r l,'n{cl rlr.rn rhe p,rr'.rco,rc t1ìb. I i..rncl ,'ccupìc'
.11",, oi I'].{ rot.rl length.'lhclc is r rcrr''nr.rlì \1I lir,;u.rl
to rhc I'J rner.rstllc.'l hcrc is clctinirelr no -\ll.

l\'landiblc - Thc lctr nr.rrrdiblc prtrcrrc. rlre 1,,'Jr

.rncì thc rclr b.rse ol rhc coronoicl pltrcess, r hilc rh. .rs-

ccncììrt{ r'.rnru. is conrplctcìr missing (l"ig.. D-1r1. Tìrc
mcrttll p,tlti,,n i' velr clecp. fìre rcrttr'.rl nr;rrgin ol thc

slnrphrsis is su[r-r'crticrl. Thcrc is .r (](rLrbl!' nlfrrr.ìl i()-
rlnrer. positioncr.l just belol thc pl. Thc corpLr\ ììr.ìn-

dibul.re i' relrtivcl. shrllot llov hciqht to tiJtlr r,rti,,1

.rnd it. hcigìrt clcclc.rtc. .lìghtìr po.reli,,'-ìr. Tlte r.ntr.tl
n.rrgin t'f thc bc'cll i' r'.rthcr str.right. lh. .r'rrcri,,r . rt.l
of thc nr.r...t,rlic ic'...r i' visible on thc lrbi.rl .i.ì.. iu't
bchincl thc nrl .rlrcolrrs.

l-ou'cr teeth - l hc lo\r.r tolrth ros i' 'tr.ri:ìrt .rnd thc
chcek tceth 'hor. fr,rll rr. . it'-.list.rì cont.ict iFiq. ll r. l hc

i-l is rhc onlr prcscrrccl incisor. fhc c.rnint i' Lrr',,kcn.rt it'

Tr.ot

I i- ì HSt! fr,'rp r,'ì,,s1 r ( .r:r';.rJ,',,r,,r,, , rr/(l \l:\\ 6i:l'r
lr,,rr \1,. li,r.ùi.r.r. (),,,.o. \rJ ri.ì. l.ùtp.r 1((rh il)ì :

lJ. lo\. rr.rir fl. l\ì. tr .

b.rrr. I hir toorh. like thc Lrplter',,n.. i' r er'' l.rlgc ( e\tirì1rìted

nr(r\!r.rìrerrr\ I l-1.99 rììrì1. \\ ll.jl rrnr) rchrirc ro th..

plcrlol.rrs. l here i' n,' p l. All pf(rììol,ìr\ ipl-p-11 h.rlelctr
l.rr-g. .tntcr ior .t,r,.1 p,,'t. r'i,,r',r..e'r,,rr cLrr;.s. Thc P1 is ìrrgc
.rnr] nr,rssi c. Ir ìr,rr ,r Lrlgr' poster r,-ìin!rr.rl cing,.rlLrtr. c.rrr'r -

int r rclr .nrrll cirr{uJunr cLr.p. lhe rtr I clonn is conr;rlctcìr'
broLcr. .rn.l orìl\ the iro..-\r!rìorr .l the ro<,t' ir visitrlc
in,'cclu..rì r ie*:.luJ girr,g h orr tlt. .ize,,1 thc .ilr colr.rs. rh.'
lcnlth ot the lorrcr errrrr"i.tl l.r' .qu.rl ro rh.u of thc p-l-

BrhinJ thc nl I rhfrf .ìrr no r.i\itrlr rr.ìrc\ ol tn nll.
Inenrcl stluctulc - l ht ,'rrt. r't n.rnrcì .uri.rce oi.r]ì

t.'cth i. ch.rr.rcrelizcJ br .t lcchle rr rinkling.

I rnnar fÀÀf h

CL
CW
P2L
P2W
P3L
P3W
P4L
P4W
P4paL
P4meL

lower teeth
CL

CW
p2L
pzw
p3L
p3W
p4L
p4W

mandible

17.52

15.62

18.89
11 .45
29.17

(13.e6)
10.84
IZ.JJ

14.99
| | .JZ
13.04
8.75

17.15
10.00
20.05
10.25

30.15
14.60

irr rrrtr ,'i Ci.r,,'r.r',rrr
()r,\rr. Llffufr.rr r r.rlL !.

height of body
width of

TrL.. | - li''rh.rn,lnrrrrJihlc n

r rr. ,rr /, i lrirr \l,,ill, IiLrri\rst.,.
.rrt rlrr,r r ln hr rrhet'.



AlÌ prcscnc.d teeth lboth r.rpper rrnd lorrer) shol'
acutc-iìngled HSIì (lrig.3) rlong nrost ol tìreil heiqht. At
the lcvel of the toorh ccn ir rhc, HSB .rlc lesr intensch'
loldecl. gilin* r'isc (o .rn unciul.rring perrcrr.

Discussion

Affinitl and origin ol Cltdsntpofll)des nel('i
'I'he dent.rl iornruìrr rnd tooth nrorpholosr' (cspc-

ciallvth.rtof P-l rnci p.2 p1) rllol rhe' ettribLrtion oi M AN
657.29 to tlre hr',renitl genus Cbasntalrortl,ctcs,.rn ,rttril,rr-
tion.rlso sugrportccl bl rhc HSIì nrotpholoqr lsc'e bcìos.).

Seler:rl specics h.l c becn tiescrìbccl orl the b1ìsi\ ()f
Chasnaporthetes nraterjel tronr both thc Old \Vorld ;rnr.l

Nortlr Aruericr (C. lnri;si;ki C. hiclai;;bt'i: C. ltrrLttsis.
C. hari C. ritidrla. C. atstralis: C-. ctitclus: ('. ossiJ)r-

gns; C. lohntouil, \Vc lollo* here b.rsic.rlli the opinion
olKurtén & \\'elclcljn (19SS) ;rncl Sotnilior.r (199'+) (also

sunrìrirrized br'\\lrclelin er .rl. 199-+). jn cr.rDsidering .rll
the Eur.tsi.rn iornrs.rttritrut.rblc to rhe gco r.tì .rph icirllr' .Ì ncl

chronologic.rlÌ,v l ìrlc-rln gìr g spccics C. /llca-vs, usi n ij
subspecfic n:Ìnrcs lì)[ the dclinition of glor.rps rcprcsen!-
ing thc ertrenes ol ruorpl-rologic r.rrrges oi .r r.rron rlith
such ;r s icle geogr.rphic .rnd rcnrpor;rl distliLrr,rtion.

Ii)r irlstilrìcc. C.rli.rrro & Iir.rìler' (1977) cr.ecred lhc
ne\\'spccics C. Éarir on a nr.rtlclible (Ìr:A!1 ')9733 lronr
Shansi. China) as.t fornr ol l.rrgcr size. In l.rct the spcci-
nren is rcl.rtilcll lalge. but thc nrctr-ic r.urgc ()bseÌ\;rbìe in
rhe Shansi .rnd Yushr srmplcs (cir. Qiu l9iì7; Kr,rrtún N
Verdclin 1988) is iulìr' corrrp.rrlblc n itìr thc d jmcnsiorr-

7tl

ll rrngc oi popul.rtions from Trlnsbrik.rli.r .rnd Monsolj:r
(cir. Sornikovr 1994) end rhc lìuropern C. /llezsri (Figs.
-1 encl 5). Ap.rrt lr'our sizc, one of the uror6rhological as-

pects oitcn usecl in diagn()sirg specific clilierenccs arc the
relltive dinrcnsìons oi the lnterior accessor) cusps of the
ìo\\'cl rtrrcl upper seconcl ancl tìrir d prcnroì,rts. Sincc rudi-
rìenl.ìn cusps rìrc crtrcmch vlriatrle *'ithin populatious,
theil r.rse es t:rxononric indic.rtors is ùislcading.

\Vìthin thc ì.rte N,liocenc - Pleìstocene fossil record
oi thc scnus, thc ibllor.ìnt spccics erc rcrrined es vrrlic{.

Clnsnt"tltortlttcs erzilrs (l.rtc l\,liocene: Gansu, Chi-
n.r) is tlre oldesr rcpresent:rrive oi the genus. lt is knorvn
lron onll one spccimen (holon-pe, AMNH 2631-9), a

peLrtc, \\'ìlose clistincrjlc chìrilcLerjstic is thrrt it is nr.rrk-
ecììr n.rr-ton'rcl.rrire to othcr species ol Cl)asnportl)etes
(Kultcrn N \\erdclin l9SS)- Derrt:rl climensions are colu-
p.rr.rbìe rr ith liter spccies. The P4 is notecl ro be relerively
lrrgc in the orìginrl clirsnosis, rlthough falling u'irhin the
ranue (lri{lrest r'.rluc) ol Asian C.lnrensis (Fiz. 1).

L) lnsnaportltttes ..rjlrir1r-r (Lrre Mioccnc; L.rnge-
b.unwcg. Sourh Alr-ic:r) is chrrr';rcterized br-large size
(Fìgs. 1, 5 .rnd 7), espccialli of rhe uppel crrnassial, irnd
bl rìre cìistinct lntclior accessorl cusp on the fourrh lo\\'er
prenrol.rr (\\'erdclin cr ,rl. 199+1.

CÌ)a!nlLtpo)d)ctcs bor-rs.ratÉr (1)lioccne; turopc; Friuce
lnd ìr'lolcloi:r) js, bv sizc .rnd nrorpl.rologr,, verv cÌose to C.

lorrriii-r (Figs. -1, 5 .rncl /), fr-orrr rl hich it cliffers in its vc'rv
shd lcxl nrendibuhr r:tnrì,rs (Fi{, 6). Hon er c5 since thc type
spcciurcn is r voung indiriclual, the pcculi:u proportions
oi the rr.rndìbulrr bodl of C. Doris-slrrÉi cor,rlcl represcnt a

julcnilc chrracter. lndced, given
the nunrber of shlrcd char:rcters,

a s1non1 mr. n.ith C. lLrnensis ctn-
not bc ruled out (\ crdelin pcrs.

comnr., 2003).
Clnsnaportlrctes lunettsis

(Lrtc' Plioccnc - !arìy Pleis-
tocenet Europe, Middle East lnd
Asi:r: Spein, Frirncc, Italr', Gcr-
n,rnr; Turkcy', Ìr'toldavia, Tazd-
jikist.rn, Tran s b ir ik.r lìe, Mongo-
lir, Chin:r). Thc st:1tus of rhis
spccics and its svnonlmics lre
sunrn.rrizcd bv \\'erdelin Ei Sol-
unì.rs (1991). Thc spccies hrd thc
n ìcìest gcographic,rl ,rnd chr ono-
logicll rlrrge n itlrin rhe genus.

Iic.-l , tsìr'rIiù,: sc.rtrer dirgrrms ot
l<,r eL tecLh (lorgth .tS,tìnst

\;.ft1ì) in OId rnd Ne\\'\\t,rld
CÌ.rvrra2"x/.,crei species. l he

.rres rte Iog,rrìthnric.

( hr. r"'r '1r..1,,\,, t.,S i t.ll .'.tt 1t.,. .t.r \tr.ti'ti,.
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C h asm ap on h e te s n it i du La (Late Plioce nci Swartkrans,
South Africa; Olduvai, Kcnya). It n'as first dcscribed :rs

Lyryaeno nituduLt (Ewer, 1955), and then included s'ith-
in the genus Cbasmaporthetes bv Galiano 8r Frailey (1977)

(see also Kurtén & lferdelin 1988). Dimensionalll' (Fig. a,

5 and 7) material attribured to rhis specìes does nor difier
lront C. lunensis. A unique morphology observable in this
specics is the notabìe height of the premolar cusps and thc
greatlv enlarged accessorv cusps.

Chasmaponhetes ossrlragzs (Late Pliocene Ear-
ly Pleistocenei North Arnerica), Again, thcrc are no
strong differences fron C. Lunensis, although specimcns

included in this species all tend to be largcr in size and
with narrower dentition (cspecially upper tecth; Fig. 4).

A further trait characterizing the North American spc-

cìes is the parriculrrly elongated lorver carnassiaì (Fig.

5) and a particularly high mandibular ramus (shadowed
area in Fig.6).

C. melei differs from all other considered C/:as-

maporthetes species in its smaller size, thc relativel,v lrrg-
er canines and narrower P4 (Figs. 5-7). The proportionally

Fig. 6 Bivrri:rre scatrer di:rgram of nundibular ncrsuremenrs (m;rn-

dibuhr bodl height rg:inst robusticin'indcxl in Old sorld
Chasmapothetes species. Slnrbolr as in Fìeure 4. The grev arca

shoss the range of mrndible heighr ìn C. orrtdg&' (+5.00-

51.00nrnr), for *'hich no drta on mandìble l;odv rvidth rvere

rvrìhblc.

fig. i - Ilì\'arixle scù!!er dìlgrrms oi
upper teeth (lengrh ;rg.rinst

ridth) in Olcì rnd Nerv $ibrld
CD;rzupo,.tl,atrr specics. The
rres rre lotrrithnic. 51m

b<,ls are rs in I'jeure .r. r'iîh
thc rdd;tion of solid rri:rngle

I or C hasnaport hete: exitel u:.

lrrgcr canincs ol C. nelei could be the result of allometric
scaìing dr-re to the size redr-rction, l'hich in rurn could be an

rdaprarion ro rhe insulir ccosvstem. A scaling effect could
also :rccount lor the morc gracile proportions of the mandible

conrpared to thc condirion in othcr species elicept C. ,o,"ii-
sraÀi (the latrer, hos'cver, is based on a 1'oung individuaÌ).

C. nalei is norc derived than prirritive C/ras-

tndportbetes species such as C. exitelus a,nd, C. borissi.al?i,

irr possessing a shorrer and s'ider nruzzle and, possibly,

a markedh-srepped frontal profile. C. zelei shares n'ìost

of ìts charactcrs .'i:Jt C. Lunensis, sugges!ing a close rela-
tionship *'ith this species. The distinctive characters de-

scribed abor.e lor C. nelei are apomorphic with respect
to Ihe condition in C. lunensis. This would support the
h1'pothesis th:rt C. lrelei originated from a population of
C. lunensis, or a,lorn close to it, thilt migrated to Sardinia
irom the European mrinÌand. The dispersal evenr to Sar-

dinia n'hich qave origin to C. zrc/er should have occurred

berrveen the Middle Pliocene (Errlv Villafranchian) and

no larcr rhan thc early.Early Pleistocenc, rhe last occur
r cnce of C. ltorcnis tn Europe being in assenrblages reler-
rble to the T.rs.o F.U. of the I.rte Villafr.rnchi.rn llnfcrno,
Upper Valdrrno, Italy; Schcrnfeld, Eichstiitt, Germany;
Werdelìn Ei Solounjas 1991; Qiu 1987). Such an inter-
prctarion is consistent rvith the chronological franrework
infcrred for rhe older faunal complex irom Monte Tut-
tavista (Rook et al. 2003; Abbrzzi ct al,2A04).

Enamel structure and mode of life
Among carnivorcs (Carnivora) the outer rooth sur

Iace is either smooth or u,rinkied. A smooth surface is con-
sidcrcd to bc the plesiomorphic condition for the group

and occurs in those taxa that sho*'e relatively generaÌized

carnìvoran dcntition (c.g. Viverridae and Canidae). On the
other hand derived hyacnìds, espccially those species high-
ly adapred to an ossiphrgous diet, are characterized by a

rvrinkled outcr enamel surface. This feature tends to be lost
sirh r.ear, but the origìnal extcrnal furrowing can be de-

rccred ako in highly worn teeth using a light microscope.

Our observatìon of European late Villa[ranchran C, Lunen-

sri samples denronstrates that the species is poiymorphic
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!ig. 7 - R.rrio diarnnrs of upper (A)
.rnd lower (B) lceth of sc_

lcc(ed Eu.ope.ìn llnd .{si.rn
C'. /rororrs sanples (indiclr-
rcl bv Lrcrlitr) ind Ne\. rnd
Old tvLtrld Cbdaaponheo
specics. Reccnr H;acaa fu,
.r?rd r.lkcn.ls rclrrcnce.

crushing hvaenas (e.g. Crocuta),
but s'ith lcss intcnse folding (Fer-
rctr; 1999). This suggesrs a lesser
specializarion ro bonc consunÌp-
non in Clnsnaportbetes. Thvl
though Chasmaporthetes was
surelv capable of breaking iarge
bones, irs feeding habirs relied
nrore on hunting than on scar-
enging, rvhich is consistcnt with
the cursorial adaprarions of the
posrcrania (Berta 198 l).

Thc enantel strucrure of C,
melei [ro:r.rrMt.Tufi avisra is fully
comparable s,ith thar of conge-
ncric European forms. ln partic-
ular, the occurrence of acute-xn-
glcd HSB throughour rhe denti-
tion of C. rze/ei, suggesrs a feed-
ing behavior sinrilar to rhat pro-
posed tbr other Cldsmaporthetes
species (Ferretti 1999).

with respecr ro rhis char:rcrer- Specincns fronr Sr.Vallier
and Olivola are characrerized bv a smooth surface, l,hilc
thc specimcn fronr Inlerno, Uppcr Vddarno hrs a rvrinkled
tooth surface (Ferrerti 1999, and unpublished data).

Cbasnaporthetes nt'lei lrorn Mr. Tutr.rti:r.r h.rr rn
outer roorh surfacc charrcterized by a fceble Nrinklins,
similar ro the conditìon oI C. /zrrerrsr-r fronr Infcrno.

Derived bonc-crushing hvaenas havc complex HSB
s'hich produce a charactcrisric zig-zag parrern s.hen ob-
served from the rooth surface. Such conrplex HSB halc
bren shown ro bc l mech.rnic.rl .rdapr.rrion ro rvirhst.rnd rhc
verv high stresses produced bv bone consumprion (Rens-
berger 1995; Rensbergcr & Srelcn 1995). C.rrnilores rhat
cusronrarily do nor include bonc in rheir diet, consìst-
ently have simpler HSB, characterized by only wcak un-
dul.rrions. Villafranchian Cltasnapunhetes froni Furope i,
characterized by conrplex HSB. rinrilar ro rhosc oi bàne-

Conclusions

The compantive study of
thc hvaenid specinìcn fronr rhe Mr. Tuttavisra fissure fill_
ings has lcd to the idenrification of a new species of the
g,enus Cbasn aponbetus. Cbdsmaportbetes melei. Akhough
definireÌy snraller, C. rzreler is morpholoeicalÌy comp"."bie
ro Ch"tvnaponbetes /zzrensrs, the plio-pleisrocene hunting
hvcna of Europc and Asia, a possible ancesror of the Sar_
dinian spccies. Thc smalÌer size of C. zzele/ rvith rcspect to
species from rhc mainÌand could represcnr an adaprarion
to the Sardinian insular ecosvstenr. C. zrelei displays all
the characterisric feeding adaptations of Cbormalortb"tes,
including a derivcd enamel strucrure sinrilar ro, though
less specialized than that of extanr bone-crushing hvae-
nas. C rze/ei n'ls an acrive predator rhat nonetheless in-
cluded a relarivcly large anrount of bone in its diet. The
Chasmaportbetes remains from Mt. Tuttavista thus testi-
fies rhe rarher exceprional occurrence of a Jrrge activc
preclaror within an insular ecosystem.
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