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,\r.r rplrls: l)11,,-l'l,i'ro.in.-. [.ì!rr]rn SrÌdirir. Ir,rll \tnc-

,.l1:rrrir,t. lhr prrlin,irrrr rcsrlts oi the,rr.rlrsls ol i,ss rcr.
rcbrrtc rcrrrirs lmlr le ii\'Lrf( iilli,rss in rLc ]urst ne(\r)rlt rr l\l('nrc
lirtl.rrisr.r (OIoreì, N1,,,11,1 r,! r.p,Jfre.l. Ab.,ui St ri\r..rnrong lifh(\,
:rmphibi.rnr, f(ptilc.. l)ituì..ìnJ rr.rnrrrrls hrvc t,rtn recogni'eJ.

-l 
hesc ren,,rins Jt'cumcnt rhe crolurion oi r cr rcbr rtc r,,cn,l'l.rcc,

in rhc S.rnlini.rn insLrlrl drrnrin, drL,in.r r rime intcn.rì .rpp.rrenrlr:p.rn
ning rhe t-.rr< I'ln,cenc r,, I .ìr. l)l.i'r(ì..nf of I Ln('..nc. .\ 'u.(c.,ì,'rì ,'i
rr lrisl loor p(ìful.ìri,ìc conrplrrc' h$ beor iclrnriiied s hich cloeunrenr
rhc rt'rrcbrrrr coloni;.rriol ph.r,ts trom rhe Ilìi.rn rr.rinhnilrnd rhc t,'l-
ìo"ìngpcrì( .ol jn'ul.rrirr: InJt<1. rheoccuncnccoi-,Jcn,ie rrrlueh
rs rhe nur i.1 /11,.r3.,1"rL,,,j ,rrror. rhe p.innre l,f.k.k., .i. U ,,.aor .,,ìJ

the crprinc lcv,g"lrl. 'u.r,rc.r .o,re ii'surc iiìlings cl,lc r,, .r ph,r't ,:li'.c
ti, rhc Ì'ìio,1)lcìsrocenc troureì.rrsintc rhesc r:rrr occur .rL thc 5,rrrlirri.rn

loc,rlitr C.rpo J:ìg.1ri I s hieh h,r. l,ccn d.lcd Lo .rbour Ls \ir. H(tr\ f\ !r,
rhc prescncc ot tlr. "ILrrtirr-hr'.rcn.r" l-l.,,r,r.iporrl,a,r, nrrcr,ctorLcJ bL -

fore in Srrdlni,,, coLrltl sL,ggcst th.,t the beginning oi thc 'cr rebr.rrc rcc,'rrl
oiMonrcTLrrr,rirst,r ri t,lelcr. gircn rhrt this crrniiorr is locunrcnrctl in

F.uropern i\lidi1 c l'1i,,c.,,,e-ll.r'lv l'lri't<,cene loc.rlitìcs.

Thcrcrtebr.rrr.ririnrLrl.rjc!rhrrdo.urrr.rrrh.ùor re*ntnri,rrl-
,on phrscs in rhrL.rr.r rì(r$o rol \lonr.T,,,i.,ristrrtch.,r.rctcri,eJ l,r
rhc ('.cLLfr ùrrr ( 

'i r lì, ,.n,L n, ic 'l. g.rl,,ctrìnt tn id /',,rortsar., ,,rzr.,rr

,rnil the.rn LeL,liil 7r nlurri"L /,,:rrcli r hich rre crnp.rr.rble r itlr rhr"r,'e-
curring in orhel l..uc f'lcntoetut.rnd t.rnr Hol<,crnr S.rrdini.rn rirer.

/ìr.rsrrrrro. Nel presc'nLi' ì.lol,r v,no riponrti i risult:rri prelimì-
,, .1. . , d,.d, r, ,...iliJr rrnclrr'.rr rempinrenri

(li l9 div.r'c le'5ù,e crrsìche. loc,rlizz.tc ncl Monrc Tuttavistr (Srrde-

s n,ì nofd-orìcntrlr. tlroseì. Nuorn).
I r-eperri los,ili sono srari .rrtrìbuiri .r cifc:r 80 r;Ìra,.ìpp;ìrrenenri

.r pc'ci ossei..rniibi. rertili. uccclli c nr.rnrnrilcri, Linsienre diquesri resti

!ìocunr.nrr I e\.,luznnr Jtlit.rs*,ci.rzi<,ni .r verrcbr.rri di ambitntc insu-
lrrc in un inten.rllo di rcnpo piutrosro lungo. in cui si sono succeduti
.rln.'ro gu.rttro complcssi launistici rlirersi, chc rcsr;nloniano lc fasi di
,:oll,:g.rnrenro ed isohmenro chc il renirorin s.rrdo h.r subiro rispeno alle

.rr,:e contincnr.rli dtll.r penisol,r ir.rlì.rn.r, nel eolso del Plio Quaternrrio.
lnirtri. l.r prrscnz; del n r;dc Rhagtpolcn : ntnror. di un primare aftine
.rll.r 1,ecìc.lrrara rar7o,ì. c dcl crprino rpprncncnrc al gcncre Àkogo,zl,
.ugge, iscc di ritìtire .rlcuni dei ricmpinrcnti crrsici :rd una iase prossìmr
,rll.r trrn:izione Plb, PIeistoccnc. r i:ro uhc qucsri r.rxr crrarrerizzano I'as-

socìrziore i.runisrìc.r rlcììa loc,rlirì s,rrrh Crpo Irigrri I, datata a circa 1.8

\1.r. Iurnri;r h prcscnz:r rlcllo icnide C/l,r*r,rprrrrlrcr, mai segnrlaro in
prccedcnz.r ncllc rssoci.rzioni dell'isol,r. p,,trcl'l'e essele irrdic.riva di un
lir cììo cr onoloeico pii, i ccchìo, r'isro che questt, crrnivon, è diffuso nelle

Ioc;rlìtì europee durrntc ;l Pl;occne Meclio-l,leisrocene lnferiore.
l-e.rssocirzhni di vcncbr.rri ch", rrppre\enrano le frsi più re-

ecnti nel sisrenr;r clr-sico d.'l \{ontc Tuttlvisrr, sono crrr!!erizz:rle dal-
h pr.s.n2r delcer!ìde enden,ico l'rrerrrs.rc'ror t,rzioti e dell'anicolide
,.ndcnri.r, IrrlrrroL, Àeareli e sono picnrnenrc confront:bili a quel

l,: rliitu* in rlrrc locrlìtì dcll isoh clurrnte il Pleistocene superiore e

ìinizio Jeìl Olocene.
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lntroduction

ln 1995, in the Eastern p,rlr oi S.rrcJini.r, .r s ilcllilc
expert, G. Mele, discolcrcd sonìc ioss;ìs in thc.rle.r oi
Monte Tuttlvist:r, u ithin rhc stone q!I.ìr'r-ìe s oi ()rosci
(Ginesu & Cordv 1997; Sond;r;rr 2000). This discolclr
prolides a ncl hugc anrount oi infornrlrion on rhe i.ru-
nal and biogeogrrphic histon ol S.rrdini.r ro be.rcldcd to
the alrc,rdl s ell-clocumente d Pleistclcene faun,rs iouncl
in Corbeddu Crve (Oliena), rnd in Crpo.tìireri (Golfo
Aranci) (Dchrut 1911; Gliozzì c\ Mrl,rtcsra 1982).

The exccption;rl value of these fincls n-as.r srrt,ng
nrori\-.rtion !o uÍìdcr tiìke iìn e\tcnsite collccrion of rrll thc
necessarl drrtl for cstimating thc .rrc.rl c'stent of rhc clc-

posits and ior collecting :r lirgc isscn'ìblJgc of lclrc[rr.rtc
iossils. Thc tluarrving actititl prcsent in the ercir lrrcl its
importlncc fol Srrrdinìin lcrtebrrtc pllrrc.ontologr s.rs .rl-
so taken irrto consiclcration bv rhc pl,rn, sùich incvir.rl,ll
interactccl *ith the econonric re;rlitlr The Sopritrtcntlttt
z,a per i Bui Arcltologrci of thc provirrccs o[ S,rssari .rnd

Nuoro. responsible for the protcction lnd dereloprlcrrt
of ,rrchacologic,rl lnd pel,reontologic.tl herit:rse. h.rs plo-
nìoted :1 nunìbcr of meetings t ith rhc pr.rblic îuthoritics
rnd l,ith tlrc qurnv operators iri!ìrcd iì! iìlr cffectirc col-
lection of thcsc fossils. A succcsslul coll:rborrtìon rvirh
the local clurrn,int firnrs h,rs bcen possible thanks ro thc
carcful inlohcment oi locel opcr.rtors. The prc*ence tti
iossils hls in flct becn prcsented ls.r posirìr'e f.rctor c.r-

pablc of adding r.;rluc and enh.rncing the rour-isnr of rhe

arer, throuiÌh.r conrbiration ol rr.rtur.rl :ucl culrur.rl .rr-
tracuonS,

Dr.rring l99il-2001, the Ministrv oî Cr.rltur:c (,1/rrr-
stero per i Bui c le Atti'-it,ì Ctlturali) rponsorecl rrrr irr-
itial reselrch project chargcd lirh thc reiistrrrtion .rnrl

cl.rssificirtion of rhc palaeonrologicrl .lcposits of \lonrc
Turralisra. Thc assignment inrohetl threc nrein ilrstitr,r-

tions: thc Istituto di Scicnze Ceologicrt ,llineralogiclx ol
the Sassari Univc'r'sit1', the Utt'crsité dc lrcge (Bclriurr;
U.R. "E.\1 L.LI."), .rnd the .Rotfc,.r!rr N,t u u rtrl u s c r r n (Tht
Netherhnds).

Site esc.tv,rtion .rnd the difiicult plocess of collec-
tion and prcplr.rtion of thc finds ior stuclv.rnd crhibirion
purposes hlr e bccn crrricd our since 1996 bl thr: erpcrrs
oi the Soprittctutc zd per Bcui Arcltutlogici (Opcr.rting
Officc of Nuoro), rnd rhenks to theil c()nstant sLrpcrvi-

sion of thc qu,rrrving,rcrilin ,r consit'1er,rble nurnbet oi
iossililerous cilviries rnd fissurcs h.rvc ltccn discorcrccl.
Thcse prtl,teonrologic.rl sires lic'ldcd .r huqe qurntit\ oi
fossil rcrn.rins (ln up ro datc t'rurrrlrel oi findinss c.rn bt
cstimaîed to bc .rbour 30.000), rr hich rre oI par.nr()unt
interest bcc.rusc of thc verietv of prcsent t:rx.r, .rncl Iìrr
th, crccllsnr *r.rrc oi io"iì pr(\('r'r.r!i()n.

All rhe .rrc.r shere rhese p.rlconrolovicel cleposits

lic, has bccn cìeclrrcd oi Considcr.rblc P:rl.rcontologic.rl

Inrerest in coniornrir\, s'ith It'rli.rrr L:rns (D.L. n' .190

oÌ 29/lA/99), rftcr being fa'-our,rbll juclg.-d ì:r thc l).rl-

Bulrtti,.lt. I).llìt],,, T. Kotsakl, li .ll,noliui,
'lirrc. C. Ttor..1. .l/./. ti1h.\ 8. \f l//r.rrj

I:ix. I l,,c.rri,'nnr.rp,,rtìrc\ltnre-lirttrri'r.r.rlc.r-

iìcor'ìtolosy Conrnrission ol thc llitistaro per ì Beni e le

Atti-. it,ì Ctlnrali.
In -20C.1. thc Soprintenderzt pet i lleni Arcbeohryi-

tr lppoìntecl .r neN tcìnì of spcci.rlists irom three It,rli,rn
ìnsritutions lL.'litcrsit,i deglí .Surdi di lirenze, Lttiter-
tìt,i degli Sttdi di Ronn "La S.lpicttza", Uttitersixi dagli
.ttrdi "Ro1it,t 7it,") ro undert.rlic l stuclv oi thesc fossils.
\Ve prescnt hcrc rr ptcliminarv rcport on fossils founcl;rt
Nlonte Tuttrrvistrr ilonr 1996 - IOO-1.

Location and geological setting

Thc lrc.r ol pnlncontoloiÌ;c.ìl intclest cxterrds fol
,rbour J knr', ro rhe sourh\\'esr oi ()rosci (Fìg. l), on thc
c.rstcrn siclc of illonte -[urralist,r,,rlong the :rrca ol Can.r]e
Longu, Oroc.rntl Srnrir Rughc (lC\'l topographic rr.rps,
\(.llc l:i).--U. \llccl lì lJ-. \cCtt'rlì | - (r.llt(lll .ìnO \nccl
rr' 5C 1, scction l\'- Orosei).

This rclrirorl is p.rrt oi.rrr inrposing rurssil, c\tcnd-
ing tolrlrcls northc:rst/south\\'cst .rrrd iornring a linc of
nrountlins, ol rvhich Monte Tutt,rvist,r is the most plonr-
inenr (336 rrr r.s.1,1. These snuctLu.ìl highs, iormcd bv
\lesozoic Iinrcstones (Dieni 3'. ì\l.rss.rri 1966: Dieni cr

.rl. 1966: C;rlvino cr rl. 1972) .re ch.ìncreriscd br sur-
lrcc'k.rrst Iornr.rrìons such is k.ìrren, c.rviries. cracks.rnd
rriches. Bccirusc r'l thc hieh pernr c.r[.rìlirv oI k.rlst, due

t() intcr-ìsc lr,rct,.r.i'r{.rnd the kltst phenonrcn:r, a ptopcr
surf.rce rilcr \\'stcnì is r-ìot possiblc, rvhelels snrllì, r:rn-
clonr l ltcr sIrc;rrrs .rle instc,rc] prr\errt luìd flol' torvlrds
southeast.

This nrassivc undcrilround kiÌrst .rctivitr has cre.rted

l'ide, r'erricrllr oricnred fissulcs of diffelc'nr sh,rpes and



sizes. The gcnerlì shrpe lnd nrorpholo$ of iissurcs (rìrost

:ue rì.rno$,:rnd c()incidcnt " ith fracturc line.rrrrents) revc.rl

a relativeÌy 1'ounq devcloprlcnt ol the li:rr-st net\\'orìi. lrì
tlre ar err oI Crrnalc Lonsu, sorììe f;ssures lre fillcd bv llur i.rl

scdiments derir,ed lronr the crosion of rhc Prllcozoìc crls-
t:rlline blserrrcnt. Prescrrtll, Montc Tutt.rlist.r is borclelcd
by bas,rlts, drted by K/Ar to 1.12 t0.09 :rnd 2.75 :r0. l l Nl.r

rcspecrivch'(Becc;rh.rr'.r & \lacciott;r I9lì3). from thc nr.rìn

volcanic venrs of (ìoncrt 'c Jlnas iìnd Pinstr,r N{:rnnu. \<r
clemenrs of volcanic rocks h.rve bceù ìdcntified l ith in thc
fissurc fjliings, but in fissure "IX 1ìoLgrrs".

Iìractures rrc ofrcÍr fiìlcd u'ith clerritrl sedinrenrs

of varying lithologv and lrse, \\'hich conre fr.onr thc sur.-

ror.rnding arca and contlining iossil renr,rjns. Nol.rdls,
about trvenn fossilifer-ous fissures chlr.rctt-riscd Lrv tlre
occurrcnce of abundant iossil vclrcbr.rte lcnrrrins h:rvc

becn found inside rhis ricìe karst nctlork (l:ie. J). Thc
lilling p;rttcrn of thcsc fossilifcrous fissrrrcs is nor con-
srirrìt llut \\'ith 'pcs oi sedinrcntologicllìrhologjc scr-

tings ranging fronr fossil brccci;r nrrdc up bv lincstone
elcnrents to cì;uk cìrys. Vrrrling dc'tritrrì scdirrcnts oftcn
fill the karst cariries :rs a re.ulr ,ri vlr-ious nrorphoge-

nctjc pÍoccsses. ln the rvider lissut'es, rrhich opcn iuto
lalge c:rtitics. thc succcssion of lithotlpcs rcvceì clitler'-
enr ph,rses of dcposition/eros ion/clepos irìon.

vertebrate palaeontology

Thc lertcbrlte i.runa, alttng rr ith theil spccilic fis-
s!rre prolen:1Dccs, lrc {ilen in T:rblcs l-1. A sr rrtl-retic

olcnic'\\'of !he idcntificd t,rra is oifcrccl hcr-c ìn sr stctn-

atìc order.
All the fossil rcnriins rre liept ìn rhc C)pcr.rting
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l,rc,rri,,n nr,rp (rJ rlrr JissLrÌ(\

in rhL h.rrslr.trorh ot \L'n
rr lLrrr.rri'r.r. Ir l\ .lai lr l\'
i 1)!lr'qrii; ì i VI b.rrrco 6r 1l
\l-rri \ìl]6 \lì htr,rú,
\l|.Ìrl. .rl \ ll .(,\,,i ò-l \ ll
nu.tL ìiJc: 'r' I\ /ìl.ira:r
lCr \ Lrrc.llir lLr \ Nlcle;

lì \ ghrr,,: li, \l l: Il,
\l tìic.]ri!lr l5) \I nriralr
16,\l rontl,,rer l- \l .rn

rilottr lrr \ì c.rrriJr.

()l[icc of tìrc Soprirrrcncìcnz.r ptr 13cni Arc]reolo{ìci in

Nuoro. ;rntl irr rhc ,\rch.reologic.rì \luse r.rrr ol Nuor o.

Fishes

\\c h.ive ìrlc ntiliccl S6 iish r cr.t.'br..r.' ,rncl sorrre phrr-

n ngc.rl lton... -fhc 
\r.rre oi pfrstr r.rrion is n<,r particulrr'lv

goocl .rnd \cr'cìr.ìl vcrt(brre rtve.rl thlt thcr tcre rollecl

rìurirrg rrrnspror r l ìre n lic\ rd undcr- the nricr,,scopc. Thc'

ph.rrr n*c.rl honcs h.rvc bccn studiecl br nrc.rns of clircct

corrp.rrison lirìr r-r-'ccnt spccinlcr'ls, r cltc'br.re hirlc bcerl
j.'r ri\.lr(Ll .tl. ' I'r r'..trr.,'i \-r.'r rrrt.r;.'.

'l-hc .rn,rìr'si. oi tìrìs s.tnrpìc h.rs llìotccl Lrs t() rcc-
(r{niz( thc ()ecrlrìencc ()l sortrc sh.tllorr rr'.rttt rnlr-itrc nncl

l\tsidottìa gr',rssl.rncls fish spccies . 1'hc prcscncc ol sonrc

l.tbri.lt ir recogniz,:d .rn.1 ltlccisclr of the blor n r.'rrssc
l l.al,nr s ntnrld ).l,tll.rrt *r'.rsse (L.r/.,r-rr-r 1.,ct',g /tr) .rncì r.ritt-

lror n rrssc 1Ci;r.ri iir/is). In .rc]dition t() thc\c thrrc spc-

cics. rr c lr.-r. c .rlso i.lcnril ied tìtc p,rintecì combcr' ( Scrrtt t t r s

scnl-,,r I .rnc1 (i.rcìir.l.rc inLlet.

\irtcLrr-.rl gr-orrth rings h.uc Lrecrt er.rnìr-recl Ltncl,:r

.ìrì optic.rì rìricro\copc ,rncl l,,r a g,,o,-l nuùrber of thc te-
nr.rirr. rhc.rgt.rnrl the rc,rs,.rn oi tle.rth h.rrc been c.rlcu-

ì.rtccl. 'l hc nìorc lì L'(lu! rìt se ,tson oi dcrrth woulcl .rppc.u'

to bc .prìng (15 r'ertcbt.r.') thc ttnr.rinr ol fislrcs th.tr
clìccl irr rr,rnrnrer' lrwo r'cr'tcLrr.rc) .rncì irr .ruturrrn irhtec
rrrtcbr'.rc1 .rlc r.rrur. r.ltiìe lcrtettt,rc rrt iishcs th.rt dietl

irr l inter rr'c rrrirsirrg.

Thtr. .rr-c no stuJìcs .tbout thc Plcistoccnc ichth\ -

ol.run.r in tìrt elc.r. (ìonr;-.r-i'ons .tt-e possiblt onÌr s ith
sone oroìiths trurl rhc L,rrìr' I'lioccnc site of L)losci

iDieni l96S). The .rssrnrbl.rgc lrc,tu this sitc is horlelcr'
nor c()rììpi1r,ìLrle rr itìr rìrc I'lontc Tutt.ri ist.r onc. sincc it

l)lìo I)[tistocettt l,t:til', tr;tbr,tLcs lt'nt .\l olte li tt,ti t:t,t i \,u tltn i,r )

I i. l
q-r*'
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CAVE X XI XI Vl
quarry 3 uccelli 3 ronoonc Banco 6

TAXA

FISHES
ladidae indet. X
\eranut tcnb,r X

l,,tbnts bcrgrlt,L X

X
Labrut <p X
:aris iltlìl X

Pisces" indet. X X X X

684 L. Abbazzi, C. Angelane, ll. Arca, G. lJarisone, C. Bedetti, tll. DelJìro, T. Kotsakis, F ttanolni,
M. ll. Palonba, lI. ?arta, P Piras, L. Roc,k, D. Torrc, C. lu-"eri, A. ,U.f. Vnlli E B. \\'ilkens

Trb. 1 Lisr of fish ura fron qurrrics of Monre tùrtrrìs . The se

qucncc of fissures is ,rccordins rht hypothesìzed chrcnologi-
crl succcssion.

is rrade up bv taxa t1'pical of bathial environnrent. The
only common occurrence is thlt ol the famili' Gadidae,
a taxon wìth a wide environmental distribution.

The origin of these remeins in the Monte Tirttavisra
fissure fillings mav be supposed eithcr as resulr of pre
dation by birds nesrìng in the fìssure area rnd/or by rhe
reworking of Plìoccne marine deposits rvhich ourcrop in
rh< .r rroundinq' of lr4únrÍ Trrrr.tr i,r.r.

Herpelofauna

FossiÌ remains of enrphibians and reptiÌcs are ver,v

abundanr in the fissures of Monrc Turtavista. The pre,
liminary anaÌvsis of 14.7,17 fossil renrains referable to rhe
herpetofauna resultcd in rhe identification of l4 raxe (4
amphìbians and 1O reptiles): Speleotnantes sp., ,Dlscoglos

sus sardus, Bufo.oirídis, Hlla gr. H. arborea, Tèstudo cf.

T. hermanní, Gekkonidae indet., Podarcis sp.) arrcel.rúr sp.j
Agana (s.1.) sp., Amphisbaenìa indct., Colubrines ìndct.,
Nd/ril sp., Vipen sp., Serpenres indet. (Tab. 2).

Amphibians

Order Catrdata
\Ve havc identified severirl vertebrire belonging ro

Speleomantes sp., thc onlv plethodontid genus inhabiting
Europe. This taron is identìfied brscd on the presence
oi an anrphicoclous vertebral bodl', occasionelly sliehtli'
longer than 3 mm, l.irh intravertebral foramina for the
exir of spìna1 nervcs (Estes 1981).

Thcsc spccimcns, and the associatcd caudare re
mains, cannot be alloc:rtecl to thc specific level sincc rhe
,l modern spccics rh:rr have been describcd for Sardinia
(Lanz:r ct aì. 1995) clo not sho$'characters rÌlou'ing the
specific identificrtion oi fossils (Delfino 2002).

Order Anura
The presence of the frmilv Dìscoglossidae is docu-

mented by somc jlia shoq'ing a dìstinct intcr ilial sroove.
Tl-rc lossil naterial has been rcferrcd to DtscogLossus s,zr

dzs, the only member of thc farrilv presently living in
Sardinia (Socìctas Hcrpctologica ltalica 1996).

Severaì s:rcr:rl and presàcralvertebrae clcarlv belong to
BuJò.'irídis (Fanil,v Bufonrdac), thc onll'road thar presenr-
lv ìnhabits Sardinia (Socicres Herpetoìogica ltalica 1996).

A ferv ilia sl.iorv the typical morpholog,,- of rhe senus
Hyla (lan|ry Hylìdac). The material has been referrcd to
the group of the Mcditerranern tree frogs, Hyla arborea
group, since the osteology of thc Sardinian species, H;l1a
sarda, rs nctt known in dctail.

Trb. i List of herpetoiruna r.rxr fronr
qLrrrries of Monte Turrrvista.



Reptiles

Ordcr Che lonii
Clrcloni,rns lrc rc1'rr-csr-nted bv l fr-.rgnrcrttlrl sìrcll

(pelrìr'inclLrclecl in rockl,.rn jsol.rtccl lntcliol lobc ol .r

pl:rstron,.rn,.l .r singìc hunrcrus. Ir is possittlc to reier'.rll
thc nr.rrer-i.rl to tortoi\!'s 1f:rnrilr Tesrudinid.rc) of .rr r'r.-

,rgc size (thc tot;rl lcnqrh ol thc c.rlrrgr.rcc ìs.tppro\irìriîcì\'
l5 cnr). Thc d.'rcloprnenr of rhc eg'ipl.rstr.rì 1i1,. Lloes nor
rc.rch rh.rt oi Ic':ttrt/o grtt't,r lnd 7i rt,rrgli,rt.r lreintnrolc
.irrril.rr r,'tl rt ci / /r,r'r'r.'r,rr 1.1. .\'rir'.rn.r.lni'i 1000r

É-fcrvcr 1C00). the onÌr tortoisr thlt ìs conriclcr-ecl .rtrto

chth<'nc'rs in S.rldini.r.

Ordcr Sauria
Tirete .rrc lct srl.rll sizcd .rnrphicocìous lertctrr.re

.rnd toorh-bc.rring t'r,nc. rrith lrrng conicrl. pleurod()nt
rccrh * hich erc refcr.rblc to Gc'lil<,,nicl.rc s1cn. ,rrcl sp. in-
d et.

l-.rcclti.l.rc rcnl.rins oi tl,, sizts h.rrc trc.'n iclcn-

rificcl: thc tooth-be.rring boner ,'l Lroth sh,,n bicr,rspi.l

pieuroclonr tceth ne.lrlv cvlindlic.rl in sh.rpe, I)lrt of thc
IÌr.ìtcri.ìl (Ln.(,).t r sp.) h.rs .r size conrp.rr.rbìc Nirh rh.rr 

',1
,r nrcrclcr.n L,ucrtt tinlt; (Fig. ia) lhilc thr rcrt is cortt-
p.rr.r[.,ìc to thc gcnr.s l\xtarcis (Potlrr.ci.; sp.), Scr',:r.rl other'
skclcr.rl elentrnts h;rrc l.cetr rc-nr.rtirell Ielcn-c(l to the\e
trl'o sizc clas s c r.

A r,rlcr'.rnr nunrbrr of tooth-bc,rring bonc's can bc

distin,tuirhc.l fr'.,rt thc fucvious oncs in h.rr irr{.tcr-oclont

teerlì tri.urgLrì.rr in shlpc lEstes l9S,ì). trlorcoler. derr-

r.rries eshibit r l\leckcl s c,rneì th.rt is not .rs *ide ,rs itr

l;rcelritls.rncl rclirtilch dccp grooles dcvcìopcd (tn tìlc (\-
!crn.rì sur[.rcc bct\\'ccrr adi.rccnt tccth. Sr,rch .t Ir,,rpholttql
(Fig. ,tb) is tlpic.rl of i\g.rmidre .rrrrl p.rrticr.tl.rt lr of rhc

Plu, l)li'atcnt li,::il .trt,lnarc: ltont .1l,ntt Tutt,t: tstt t \anlntt,t)

lir'i

6S5

Rlptili.rn rL'nùns ironr ir\\urc
tillinqs (ìl \l()nrf Îlftì!i\r.ì: .ì)

1.a,,:rr.r 'p., lclr rlenr.rrl in lìn

{u.rl \ie\l L.ìl qu.rnr "\'l iì :

b,.13.,ar.r :.1. 'p.. rirhr tlcn'
r.rn in hbi.rl \ics. Agl qu.ìrr!
''Il l : f) '\nìphi'b,rcnir i'ìdúr..

rrurrk 'cnebrre in renrrrl vi."s.

Ànìl qu.ì!r\ "\'l bìn.o 6 r (ir

I rlolp.. rurcbr.r ìn c.rudrl

ricr. \'pl qu.rrrv "\'l -ì .

genLrs . ig,lal.r s.l. (inclusivc of :rr least tlte gc'rrerl,Agarl.r
irt,,l L,rrr/tkta,shose conrlrlr.rriv<: ostcolog\- has nelcr
been intesrig.rtcd in dct:ril1.

Order Arrphisbaenia
lrcs tinr r crrebr.rc. nirh tentr.rlll flit verrcbral

bodie . .rre rci.r.rblc to rhc ortler Anrphisb.teni:r (Fig.
3c). Sincc the vettcbral nror'phologl of ,rnrphisbrcnil,rs
cìoe,, not oifer.rnl riì\ononric clìar.rcrcr belor. ordcr lcvel.

thc nr.rrcrial h.r,, nor been refcrrt'd rcr,rnr,flnriìr'.

Ordcr Serpcntes
'l hc fanrilr Colubricl.rc is rcpresented bl t\\o torms.

To thc operrrion.rl trxon "Coìubrincs" h:rvc becn reicrred
rlì the plccÌorc.rl lertebr.rc devoid of hvpapophlsis (berr-
ing rìrclefore.r h.rcnrepophtsis). rhlr is ro s.rl the trunk
veltutrt.rt belt'nginq ro the nor'ì natricine colubrids (cf.

Szlntll.rl l99l.r). Srrnrc ol thcnr could bclong to thc gc-

n:us Htropltis, L'ur sincc.rll rhc diagnostic clr,rrrcters oi
this genus rrc nor p.'rcei\'.ìblc on one singlc vertebra, the

renl,1ins h.r\.c I'ccn r.f".'c.l to Colubrine's. The bulk oi
rhe hclpcrologic.rl nìileriiÌl conrinq troln thc'Nlonte Tut-
t.rr ist.r tluerr-ies c.Ìn bc rc[errcd to thc genus Nalt-tr. Pre-

clo.rc.rl r ertebrrrt .rrc char.tctcrisec{ bv signroid hvpapophl-
scs. l,rng prezlg.r;roph\ se.rl processcs, iìnd ncur.ll spines

o\ellì.rrÌgìng b,rth .rnteriorlr' .rnd posteriorlr' (Szvndllr
199 I b ). Some ic.rr ures. likc thc inclìn.rtion ot the prczvg-
.r;rrtphr.r,r encl thc shepe of rhe netrr,rl irches c:ìst doub!
on lìrc ('acLrrre ncc of N- rtarr-rr th.rt s.ts prcviousll iden-

tiiied bl Delf ino 120021.
Sonre vertcirrlc havc becn refetred to the gcnus yl-

pe)lr (lri{. id).-lhe sizc lnd crrnio-c.rudal comprcssron

of rhe r crtebr.rc nrlc out thc prcsencc oi menìbers oi the

\ipcr-,1 lro rs tloup.
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Scvcral vcrtcbrae conrin!ì fronì the ccrvical, clolcll
ol crÌudil districtsr :ìlons q'jth r,ertebrrl frrcrìrenrs ancl ritrs
h:rve Lrccn sirlplv rcfcrred to thc ordcr (Serpentcs inclet.).
Sincc N,.tra is br far thc nrost abundint snake in the as-

scmblagc, thc bulk ot thc undetcrnrined nratcri,rl likelv
belongs to this gcnus.

Thc pal,reohcrpcroi.runa irrcludes somc clcmcnts
rhrtt lre stiÌl member s ol the Sardinian hcrpetoi.runl lnd
.ìrc krÌo\\,n as iossils (Kotsakis l9S0; Delfino 2002), but
rlso othcrs uho do not; it is thc crse of lacena sp. (size
ccrrrrprrable to thit of L. 

"iridis),,4gazra 
(s.1.) sp., Anr-

phisbreni:r indet. rnd Vrperz sp. The nrecliunr sized Iizirrds
hirlc bccn recovcrcd in Sirrdinia for the first tinre s'hilc
rnrphisbaenians and vipers hlc bec'n .rlrcrd) quorcd in
thc p.rst (cl- literirturc in Dcliino 2002). Aqanids rnd
rrrnphìsb'renians do not prcsentlv livc in Italr' (Socictirs

Hcrpctologica Itaìica 1996).

Blrds

Anrong the rich vencbrarc îsscrìblage iound in thc
Montc Tuttavista quarries, a largc nunrber of fossil bircl re-

Íìrains hile been collecrcd, conìing iron'ì different fissurc

lillings oi dificrcnt îge (Tab. l). The preliminarv rn:rlvsis
of thc bird fossil bones revcalcd the prcsence of ar leirst 25

rî\il, sonìe of \\,hich arc endemic, We ha!e' ordered thcse re-

Bcdeni, .ll. Dcllino, T. Kotsahis, li ,llarcolini,
Totr, C. Ttrui.A..l/./ \i11i ù B. \\'ìlhets

Trb. I - Lisr oi bird r.ì\i lronì quarries

d Montc Turrrlis(.r.

rl,rins by fissure in older to docu-
nìent inter-fissure popularion dil-
fercnccs. Ve havc identificd the
follorr ing avian tarr: Anatidae in-
deu Aqúla sp-, Buteo c!i. B - brteo,
Accipitridae ìndeL, Coturnix co

rzrir-r', Rallidae indct. sp. l, Ral-
lidre indet. sp. 2, Colunba licia,
1ìttbo cf. B. insularis, Athene sp.,

Strigidae indet.,, /.uda cf. A. ar
L'ensis, trlelanocot),pha cf. Il. ca

1,rrrrlra, Hirundinidac indet., Zzr
dus sp., Ìluscicapa sp., Sylviidae
indtr., Pynltoorat graalus, Pyr-
rltocorux sp., Corcus cl. C, corone,
Corvidre indet, Stlntus sp,, Cat
duelis cbLoris, Enberiza sp., Pas-

seriformcs indct.
The presencc of,4qrrl/a sp.

is documented bl selcral bones;
thel arc sinilar in size to the

modern Aqtila cbnr5allot, but a new endcntic species of
Aquilaha,s rccen:ly been identificd in some locîlities both
in Serdinir and Corsic. (Louchrrt 2002), so the Orosei
matcrial needs ro bc conrpared n,ith rhis neq,foIm un-
til a nore precìsc detenninltion is nrade.,44ai/a renrains

halc been comnlonlv rcported in the Mediterranean is-
hnds s,ith so cral specics (Mourcr-Chauviró ct î1. 2002).

Rcnrlins of Cotlnlu cotrnrn have been found in dif-
ferent fissure fillings. This specics is the onh' nrcmber of rhe

order Gallitbrrrcs conrnronll reportcd in the Mcditerrancan
islands (Alcover ct al. 1992; Mourer-Chauviré et al.2002);
this lìct is due to the nrigrrton.habir oÍ Cotto\ix cotrmix
n hich cros'c,, thc Mcdit. rr.rnc.rn Scr t n ice per l elr to go to
thc African s inter qurrters from the Europeltn brcedin€iar-
eas. The otlrer nrcnrbcrs oi thc order Galliforntes arc partic-
ularlv sedcnrlrv and do not cross env inlct; so the presence

oi Gallifornrcs on islands is onlv due to humiìn introduc-
tions, such s ior Alectoris bubarz conrnronly found today
in Sardini:r afrer r Ronrrrn rge ìntroduction, but nevcl rcport-
ed in Corsic:r. nor even iìs vrgrlnt visiror (Louchart 2002).

Thc lamilv Rallidac is rcpresented bl scveral re-
m,rins of rs o differcnr sizc classcs. The bigger ones, Ral
lidac inder. sp. l, ;rrc ro be rcfcrred to :ì medium-sized
Ralfidae, such i\s R.tll,ts,tqraticus, Gallirula chloropus or
Crex cre\ while thc snlaller ones, Rallidae indet. sp, 2,

probablv bclong to a small species of rhe y,enus Porzana,

such as P pdr"'r. or P Pusilla-
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These taxa, conrmonlv reporrcd in Pleistocenc is-
Jand dcposirs (Mourer-Chauviré er î1. 2002),:rre strictly
reliìted to open \\,erland and are vcrv impot'rlnr for pll-
teocn!ironn]ental reconstructions.

One of the nrost corìlmon bird r:rxa ar Monte Tut-
tavista is Brlo c[. B. ixs aris. Bubo insultris is tt'r cx-
tinct species cndentic to Corsìcir rnd Sardini:r (Mour-
er-Chauviré Et Wccsic 1986) conrmonl\.iound in Pleis-
tocene vertebrate deposits (Pavir I999; Louchart 2002;
Mourer-Chauviré et al. 2002). Inirial resul!s susgesrs rhrr
thc Orosei matcrial seerrs to be conrplrable ro rhe tvpc
material from Rapaci Cave (Mourcr-Chruvircr & \\tesic
1986) and with thc ricìr nraterial {ronr Corsica (Louch.rlr
2002), but u'c need to conrpare rhcrr directh ro be surc ot
this referral. A single bone found in fissure filling nrnretl
"Vll blocco strada" shorvs the nrorphological ch,rr,rcrcr.-

istics of the scnus 8rro, but it is clcrrlr cliffcrcnt fronr
Bubo insularis: unfortunatelv the rcn'ì:Ìin is roo frngnìclr-
tary to allow further considerations, and is deternrincd
as Strigidae inder..

Seteral bones have been derernrined as Athenc sp.t

they bclong to a largc species, sonrerrlr,rr sinril,rr ro the
exriticÍ Athenc angelr.i, describcd from the Middle Pleis-
toccnc of Corsica (Mourer-Chauviré er ;rl. 19921, and
regarded as endcmic to northern Corsicr'r. Since the ini-
tial discovery no remljns n,erc found in rhc orher Cor-
sic;rn lnd Sardinirn locrlitics anallscd so flr (Louchrrr
2002). The fossil bones from Orosci shos sinrilar pro-
portions $'ìîh,4tlrene atgelis, but rhcv arc slir:htll larger.
in cvcry examincd bonc. Thc genvs Atltene is u,idespre.rcl
in thc Mediterranean islands during rhc' Plcistocenc s irh
a nunrber of endemic species (Palir 6i Mourer-Cheuviré
2002), so further analy'ses u,ill cl:rrifl if thc Monrc Tur-
a'tìsra Athene renrains are referablc ro ,'lt/.,e,le arrgelis, or
if they document the prcscnce of r ncn'ertincr fornr oi
Atbexe in rhe Plcisrocen.. ot \.rrdirri;r.

The most abundanr Monte Tutftrvistir raxa are the
Corvidae of the genus P1,n'bocorat ìncluding rn o species;
Pynltocotzx graculus and Pytbocorat sp. Thc larter oi
these rwo species is less abundant lncl probablr. referrbìc
to P plrrbocorax.T hese specics conrmonlr occur and rrc
often abundant in Corsican and Srrrdinian fossil localitics
( Louch.rrr 2 002 l Mourc'r-C h.ru vi r.1 cr .ri. 2OOl t. Ruccn r lr''
Louchart (2002) emphasized the morplrorretric diilercnc-
es of the Pleistocene Corsican popularions oi both P p_r'r-

rbocorax and P graca/as s,ith respcct ro rhe mlinland ones

and described trvo new subspccies endemic ro Corsic.r, P
pynbocorax nacrorlrynchos and P gr,tulus castiglionen si s.

Further analyses will allos,us to determinc rhe svstc'nr-
atic posirion of rhe Montc Tìrttavisra rcnrains belonqing
ro the genus Pyrrhocout, and thcir rclarionships to thc
two endemic subspecics recently dcscribed.

Fossil birds often prove to be sensitivc pxlreoen-
vironnrental indicators. Although preliminary', the anal-
ysis of the Monte Tutt;rvista bird associations, collecred

in difiercnr [issure 1ìllings of differi'nr rgeJ sugqcsrs rhe

l.rrcscnce of spccies typicll oi roc]rv habitrts clominated
bv clifis (e.r. Aqrila sp., Ilubo cl. lì. írsrLo'is, Athere
sp., P1,n'ltoco.tt gt'aatIts and P1,n'lxtcor-.r,t sp.). Moreovcr,
othcr ti\r such:ìs the Anrtidre înd thc Ralliclae, susscsr
the prescnce of nrarshlends not so iar irorl Monte Tut-
talisra, n hilc Crrrrrnt ix cotttmix, ALurt/"r cl.,,l. .rri.orsú and
ÀÍeLtuoco1,pltd c[. lÍ. c,rhtdra indicrrc also rhe presence
of inrportant opcn drv.r:'c',r, Thc conrpletc anah,sis of rll
the bird rcnrrins, scpararccl in rhc differcnt iissure fiil-
ìngs. sill oi coursc allon us to reconsrrucr rlre entiron-
mentirl cvolLrtion of rhe C)rosei tler, fronr the Plioccne
to thc L.Ìtc Plcistoccnc.

Mammals

Arrong hrtte sized nrlnrnrlls, alnost all of rhc or-
clcrs knou'rr irou the Lulope,rn I)leisroccnc ilre for.lnd
sith the exception oi thc l)roboscidata and Pcrissodac-
tlle ('fab. 1). Sonre tarir (c.g. ccrtids and bor ids) are fre-
quentll rcpresenred bv p.rrri:rllr corrncctcd skcìerons of-
ten chlracterize'd also bv pre-diagc'neric irîcrurcs, rhus
sugges!ing an lccumul;rtion [rr.ialling into fissur.es lnd
sinkholes. This hvpothcsis is irlso supportcd b1'the oc-
currcnce. oi,r l,rrge nurnbcl of nes,born ancl juvcnì1e in-
dividuals. The ruicromanrrull rccord is also irnpressir.c:
about 9.000 rtnr.rins inclucling cranial ir.rgnrcnrs, men-
dibles ,rnd tccth, hrlc bccn idcnrified rnd rn.rl1,sed, Thc
snrrll n)iln)rìliìl iiruna inclLrdc.s rhirtccn t.rxa (T.rb. .l): one
erinrcconrorph (T,tlpa 4,rrlwt i ca). rrvo soriconrorphs
(Nesiotrtcs sp. l,,Vesi<.rtiter sp. 2), one bat (,ìI.1otrs clr.,l1.
úe<óstctar), scvcn rodents ( 7_j'r-ry'rerrog lis ci.T. ndjo'i.T. cf.
T fìg,uieusis, Gerbillidae ìn<le; T\tt'lnùcoLL n. sp., f'r-
rbericola betscli, Rhagrpodcnus niutr, Rlu&ort)t ot rc-
r/oa) ancì t*o J,rconrorphs (Pr<tlagus cl. P sarclus, ODtc-
tolagus ;Ji. O. lacosti).

Order Erinaceomorpha
A ieu rcrn:rins oi I nrole (f:rnrilv Talpid,rc) har'e

been discovcrccl. Ther corrcspond in size lncl morphol-
ogv ro Talpa t1m'bexic,t, rhc cnderrric talpicl of Sardinia
(Batc 1945). This species, nor verv conrmon (G\ozzi et
al. l9$.+), hrs been recenrlv rcporred for rhe first tintc
also in Corsic.r (Pereire et.r1.2001.1.

Ordcr Soricomorphl
Ir:rnrilv Soricidae is represenred bv rrvo spccics of

,\csrotrtes, difi<rin.l in ',ize. Ncsrrtrr.,s;\,ì gcrìu\ crecr-
ed bv B.rtc' ( l9.t.l) for rhc cnclen'ric soricids of M,rllorce,
llcnorc;r, Corsic.r :rnd Sarclinil.

The enrlcnric Nesrotiter of rhe'Birlcaric Islands has

becn thc objcct ol manr. stuclics (Rcumer 1980, 1982; Al-
cover et tl. I98I n'ith bibliogr'rphv). ruhile spccific analy-
ses on rhc Sîrdinian soricid rre nerrlv lacking. Bare (19.1.1)

reports the occunence in Slrdinir of Nesiotitcs sinilis,the
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Pending l general rcvisior'ì oI the fossil lnarerial of
Sardinia s c preter ro clîssiil our specimcns onlv ar rhe
genus levcl.

The snrrllcr form,,N'es iotites sp.2 (Fig. .lb), has becn
idcntified in quarrics "X.l uccclli".rnd "VI 3". h is a lir-
tlc srr.rller thirn thc spccinrens ciescribed bl,Barc (1944)

under rhe spccifjc narrlc N. srlrilis. Tl.resc fossils lre sim-
ilar to Nc,slotrtes dcscribcd rs N. iirrrlir bv Gliozzi et rl.
(1984), collectcd at Is Oreris in southn'estern Sardinia.
The nrorphologicrl obsenations of the larger ta\on es-

scnt;iìllv appl| to this snrallcr form.

Order Chiroptera
Onll r singlc fossil amorrg thc thousrnds of spcc-

inrens collectcd ir Orosei bclongs to a Vespert ilion id:re

bat: the distal part oi a right hunrerus (Fig. 5), rcferred to
tll1ts7i5 rS. lI. bedtsteini (cf. felren et al. 1973). The spe-
cics ;11. becltstcini does not lile rt prc'sent da1, in Srrdinia
(l.anzr& FinotclÌo 1985). On rhcothcrh:rnd the renrains
of lossil brrts oi lleistocene,rgc collected in Sardinia are

vr.rv fen': R/rrrolopbus fenuueqtìtnn, Rbinolophrc bip-
posídercs, ,ll1'otis capaccin ii, Nl,talus ct, N. Iasiopterus a,nd

)liniopterus sclreibtrri picked in r fissure bcts'ecn Punta
l':rdrebellu rncl Onro Morto (Alghero, Sassari),.M1otls
tltotis ol thc I)ragonara Qurrrr' (AÌghero, S;rssari) (Koc
sakis 1987), 1llzlnolopltus futotequiuori ol the Corbeddu
Oave (Olien.r, Ntroro) (Sondarrr c't al. 198.1) and fpresi-
a6 serotinrc md Tatlarida teiriotis fronr e bonc breccia of
'llvolarl isl.rrd (Corrraschi Cerir 1968). Thc latcr rernaìns

lre perhlps Hoìocene in ,rgc.

Order Primates
The first identificîtiolì of a fossil prinrare (fam-

ilv C ercopit hecidee) in Sardinia s'as nradc by Dehaut
(1911). Hc erroncousÌy xssociited a skull fragment of
thc owl Bubo irculrns irom Clpo Figari with fr,rgnren-
trry nrirnrmrlixn postcrînia (cf. Comrschi Caric 1968;

Pavia 1999),.rnd in a latcr paper (Dchaut l9l4) with an

M of r fossil nracaque. Betrvcen l9 | 0 and l9l4 Major
recolercd an abundanr fossil assemblage fronr this lo-
calit,v rhrough sysleneric e\clvltion. Amongst these
fossils sas a rich collection of prinrltc rerrains which
rvcre cl:rssifiecÌ .rs belonging to the gcnus l'l,zcaca (Ma-
jor 1913). Bcfore thc discoverl oi thc Monre Tu triìvistrì
sites, onlr'î second locilitl u,.rs knos'n to havc yield-
c.l ,ll,lc.tcd renìilins in Sardinir, Is Oreris (Comaschi
Crria 1970).

Thc first detailed studl- of rhe Crpo F rga.tr llacac,t
assembl,rge r*,,rs crrricd out by Azzaroli (1946) who ana-

lvsed rhe collcction kept in thc Universin of F'lorence

Museurrr end erccted the nes,specics M. najoti. Srnce

Azzaroli's p;ìpcr, no specific studv has dealt n'ith this
specics. Sonrc rutlrors havc hou ever dealt *'ith thcse re-

mrins in thc conrexr oI r* rJcr rclierus rnrint.rining ir as l
seprrate specics of the genus,Macaca. Gentili et al. (1998)

considcred ,ù/acaca lrafori to bc rclated to the Plio-Pleis-

Irig. I - lnsecriv,rc llr,rins flon fissrrc fìllingr oi i\lonre lirtt.rrisr.l
ì) \iil'r,r(l 'p. l, \l dc\.. \r9.'qlrrrr "\l -1 : br.\iirorari
sp. J, \l c1cr.. NI5 qùiì,r\ "X.ì uc(rlli .

snrrrllest specics of the gcnus. A biggcr folnr, Nc,.irotilcs
(-ol sic;'ltus;s knol n frorn rhe Plcisroccne of Corsicl. lhe
occurrence of rhis l.rrgcr species in Slrdinia ìs reported
bv Ilrandr' (1978) .rnd Frnfani (200C).

The big soricicl of Orosei, Nesiotitcs sp. 1 (Iig. +r),
is nr or pholotic;rlll sìnrilar but cven l,rrgcr tìr;rn N. rr.rrrl-
cLtltut. On the otl-rel hand thc meisurcnrcnts reporrcd br
Hcnsel (1855) ior thc n;re spccinìen o[ N. srlrrls secnr

ro lgrec l ith thc <limcnsions of oul specinrens oi l,rrucr
size. A. contr.tdiction c'xists betqcen the dinrensions of
rhe r)pe specimen rnd thosc of thc spccinrens assìgnecl

br. B;rtc to N. sraliis. Moreoler, rhc:rttributìou of rhc
soricids oi Saldini.r înd (lorsica to the sanrc' genus oI rhc
soricid from the Brlc:rric lslands h:rs becn qr,rcstioncd bv
Firn[ani (2000). uho belicvcs thcsc tto forrns rre derilecl
ironr dilierent clispersal u aves froln thc nr,rilland.

lrìg. i - Disrrl prn oi,ìghr hunrcrus ot.ìlrrril !i..ll rr./Àie/ri ironr

iissure iilling "Xl dic.l00l" oi Monrc Trrr,rvìsIr (Or.osei.

Srrdini.ì),Pil/qu.ìrr\ "\ldic.:0Cl :.ì) rntLriorrietI b) Irr-
cr.ìl \ rL\.

a
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t()c.nt htlf(Jpe.ùì nr.ì.,rrlLlr\. rrl.rtir clr .rbL trl,tnr in f0ssil
sites in jt.rlr ,1nd.rj-()L1nLl Lur,,frc. Sorre .ìLlìì{ir'\ lS7.ìl,r\
N Dclson 1979:.l.rblonslii l03lt lr,rrc..Ì\t (i(,rLl)r\ (,n tlìc

'rrfrpr,'etl in.Lrl.rr Jl.rll i'nr of thi' Srr-.ìinirrr rrr.r.rt1ue. .rn.l
c,,n.i.lc,- rlri. for-rr,r .Ltìrspccils,,i the,.rt.rnt nr.rc.rqLr.
ll . l..t .. ll.t .t,.. l.. '.t . . t

.Il.tr,tt,t itt.tioit \ !(ìrììp.u.lLrlc irt 'izc r itlr rhe 'rr,rll-(\( r\l.rìlt rrì.ìeralLre \Pcùi( \ ol in\lrl.lr .rtìrl l('rìirrrul,rr.rrL.rs
ol \oLlrh r,r\lrnr Àsi.t. ,trcl ir ch.rrrctcrizctl br lrducrtl
crrrni,rl dinreniiors. rcl,rtire to rhc boclr si,,.. lht rrnr

irrg ol.l/. rr.rlrli c\tin.ti()Ìr is rlLLe.ritrnrtl. It' .rbsenec in

lrig.6 .1/,rr,rlr c}. 11. ,r,r/r,r lroll
\1,'nrr 1 rt.li'r.r qurnr "\ I

; .,\ li tr.rsrrrerrr.r'r rr.rn(ìi-
L.lq \ I ì lltl in rìrlrr lùr,.,1
(Aì .ìfJ o..lu'.ìl iBl .i."'i
(l-l l ifrgfìrrl,1f\ Ll:lr frrn-
LlibLrl.rr rrn,u' \l ì llsi in

ottlu..rl rCr. ìin,:u.rl l)r rrJ
l.rl,j,rl rllt rjer.r lrt lr.ìsùen-
L.ìf $ltull Vi-l- l ls5 5rill en,-

l'.LlLle.i in rlrt l','nc l,r.cti.r in

ri!h( l.llffrl \ ir\ | (i-l I f(!r
fl(r. l/.r.r.,r \kLrll \'l -ì,11sì
irr .rnrcri<,r r(ir.r,Ll lrlr l,rrtr.rl

1l I i \ r.\ \: n(J(. tlìr \ri .l \.
.,;rrll.or rkull ìn up.nlc J,x n

ri:lrr lrrorl ri,r (ìt .rnLl oc-

cìpìr.rl tHl r ìcr ' .rììl unired ro
rh( nr.ìerqu. \lr. fì.rì.

thc fossiì r'ccolcl ber ond Nlidcllc
l)ìcisroccnc l.runaÌ lsrcrrbìlgcs
\(rnl\ to iÌlclictte it bcC.rútc cx
t inct loc.rllr tìrcr.

\\'ìrilc tossil plirrìrc\ rr rr
Lrs!r.rl1\' fiÙe in .r fossil .rsscmblagc,

thc \lonre lirrt,l ist.l nr.rc.rcìùe i\
.rbunclent likc.rt Crpo I:iglri. Thc
l.trge:Lnrotrnt ol renrrrins rrncl thc
{()().1 pfescrr.rtion stiìtu\ (f ig. 6)
riìì ;rìlos r.rs. in eddirion to thc
t,trononric.rnll\'sis, to clell :rls o

l ith paìireoccoÌoqic .rncì trpbo-
nonr ic a\pccls rcsponsible for
the iornr.rtion of such I slnrplc.
I-ilic in C.rpo Fìqeri, one ol thc
eìrrtrrctcrist ics of ùlt. 'futtlr ista

nrùclque s.ìr'ìPl!'is thc high per-

.cn!,rge ol juveniìe (.rrrcì ini:rn-
tilc) inclìvjdLr.rls. Zan.rstr (1998),

'tuch irrg Ih,J .ìfuc.lt-,1 11ttio) ì s:.i\t-

flr lr.rn C.rpo l:ig.rri. suggcsred.r sclectirc ùccLnrìulrrjon
br l,rlgc bir ds ol pler-, gir cn sonie sinrill'itics bc!rr'ecn rhe
C.rpo Irig.u-i s.lrrrp|( .1rì.l thc rrniple onr T.rung rts srudied
br lielsrr N (ll.rlk.' tl9')i). The s.rnre could.ìcÌu.ìlh-irc
,rLs0 l0r' \1t. 1ìrtt.u istr.

A pr-eìinrirr.rll srr-rLlv ol thc \1r.'lirrrs\,isrr rnrcique
\Lr{t.\t\ t]l.rt it is thc s.inrc t:r\on thrr occurl .ìt C.1pc)

I'ig.rr i. .l/.rr'.rr.r nt.tiori. ln sizc. trorh s.rnÌples .rrc snrxÌlcr-

tlì.1n c\t11r'ìt .1la;ttt s\,lt',ut.t rnd thc' r-clated l)lro-Pleis
trrccrt. iossil Iotttts ,I["tt,tca flore7lrr,/.r. !hilt sonre rLlthors
irrclu.ìc .rs .r subrpecies c,i the liring iorm thus,.l/.rcaca
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\ I 1,r..,' 6 l\tl.t1t; it. I)
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stliana Jl,'rortitta isce Rook .'r .rl. laCl.r Iirr .r discus-
sìon). l-ìfc ,llacatt n,tjori. thr. trlt. Tutt.rrisr,r r.rnrplc i'
ch.rnctc'rized h,, nrr'l.rrs ,. irh .r pec,.rliar- nrolplroìogr : the
cr,'ln ìs in l,rct sìiqhth inil.rteJ just eb,,rc thc reck gir-
ing the torrth .r "pufii " .rspcct (Sz.rl.rl N Drlson 1979).

Alrhough vclv cìosc to .Il. ntjoti, ile rrre rtilì clutious
in rhe spccilic .rttribution ot thc Ilr. Tuttar istr lcrr.rins.
In f.rct. sortte tr'.rirs of rhc [.rcì.rl nrorpholr.r*r oirrer:r'.rble

in rhc nrerillrrr VI-l-l 135 lFig. 6f) .rnd cs;rcci.rlI in thc
sktrìl VI--.ì-l1Si (Fis. 6s,h). secnr to dilfcr c1u.rlìt.rtiveh

fionr the pcculi.rr-nlrrphoìogr leportecì lor thc (ìepo Fi-
q,rri s.rruplc iO'l Iiggins ct .rl. lCC l; l{ooli lt ()'H iggin ' ìn

pr-css). \\t pror ision.rllv reicr r he Nl t. Tlrrt.rlisr.r r enr.rin.
to ,1l.tL,tt,t cl. .11. ntajort

Ordcr Rodentir
!r l1f1(1le

A singìe rr.rnclibì.' oi :l glili.l lirhout tccth h.rs

bccn collected in qu.rn r "\ qhiro". 'fhc dirren.it,n' .rtc
. lirrle l.rlgel- th.rn thosc oi 7ì r-ry',t a,,g/is ar,r7,,r r, tr pc .,pe

cics of th.' cnclcnric S.rlcìinirn genus 7ì'rry',ort,g/rs, coì-
lc'cted flonì C.rpo Fis.ìri 1F-ngessct l9T(,1. ln S.rrrlini.r

,'rnother l.rrgc fossil qlirid h.rs L'cen coll.'ctc.ì ilonr rhc
N,licldìc Plìoccrrc .rgcc1 clcp,,sits Nrrr.rqìrt Su (ì.rstedcltl

(Dorg.rli, NLroro), .rncl t.cle rrccl to 1117rrrplr15 5p. 1[51
& Kots.rkis l9SC). Besicles strong sitlil.rlities .rith thìs

cnclcnric B.rlc.rric Isl.urcls qcnus (l\lcin l9lìil. trl .rttri-
btrrion ro thc !cnus Tlrrl:cttoglts is nror-e plobaLtle (Ko
tsrliis 2003).

Vcrr icn rrctìr collrctcd in qù.ìn-\' \"1 3" beìong
ro .r 'nr.rller 

glìncl. Both tuolpl-r<,ìosr ,rncl clintcnsions oi
tlrc'c fossjls.rgrcc lrcll rvirh the rvpc populrtiorr ol 7i'r'
ry'r,rrr,,qhsfi.g.rr-rcrrsrs, thc snr.rllcr nrcnrLrcr- oi tìrc gcnus. This

'pecìcs i' presrnt irì rto fis.ur.- lills ot (ì;rpo Fil.rri .rs

socì.rtecl u irìr nruricls belt,nging to djlier:cnt st.rqes of the
R lt t ga y t I u t t t r s n t t t t or Iìl nga t n 1,s t n tL o d o r )in c tqc lZtn -

nit ìl:rcnrpel & dt lìruijn 19iìl1. .À nrolc pr.inritilc spc-

aì1,\. not vet forDrrllr ercctccl. pIcsr.rrD.rbl\' tlrr iÌllcest()r
oi 7i .lig.r r.rcrr.'r-,, rs prcsenr.rt l\l.rrclriol.r lSinis PenìnsLrl.r,

\\istcrn Sardini.i). in ln.rsscnrbl,rge ot l.rrcst Ruscini.rn
.rgr iZenrnrir \l.rcrrpc'l N dc Br.Lrijr l9Sl: -\ngcìonc N
Kots.rkis 20C I ).

Cclbillid.rc
,\ 'ingle \1'of .r gelbilli.l h.r' bccn colltcterl irr thc

querlr "\'I brrnco (r ".

Cerbillicl.rc is.r ìiving ì.rnrilv ol Alricrn ancl Asi.rn
roclerts br.rr sonrc s1rccic. h.rr'. bucn rrprrrtccl ir-otl \li
ocenc.rncl Plioccnc cleposits ol both Ccnrr'.tl-F..trtcrn F.n

r-o1-rc .rntl I bcr-i.ur pcninsr-r J.r. I n Itilr. gctb jlì ids .u-c rcpol tccl

lrorr Ci.rb<'rr C.rlne (Pjcdnront), ,1n .ì\scnlblige oi Lrrte
'Iurolien rge 1C.rr'.rllo et .rl. I99-i1. .rnd tronr LlPpelnrost

Ilioctnc-loser l)lioccne dcp,rsits in lusc.rnr fRook ct

,rl. .l00lb).
Sincc the iossiì .rssentrl.rgc lìonr lis'urc "\'l b.rnco

6" ir one ol the IDost reccnt b.'c.rirse ,,f thc e..rluti,,'r.rr't
st.rgc of scler'.rl nrrnrnrrls, it is tht,. prob.rLtie thlt thc qcr-

Lrillicl .rs r cll ls thc sìnglc lr.rgnrcrr;rssignetl to thc il{:rnlid
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lizard (a taxon associated in a fìw fissures o[ Monrc Tur-
tavista with more primitive assemblages of mamnr:rls) rre
"exotìc" elements reworked from an oldcr asscmblagc.

Anicolidae
Tyrrhenicola henseli is an endemic fossil vole u,idc-

spread in Sardinia and Corsica during Middle and Larc
Pleistocene and Hofocene. In recen I papers, T)tn'lre icola
has been considered ro be a subgenus ol Microtus.

Voles are often used as reliable bioc hron o logical
indicators. However, verv little biochronoloeicill infor-
marions are available for Tyrrhenicola Àeaseli, due to tirc
lack of a dctailed biochronological frameu'ork for Sar-

dinian faunas. The systematic position and phrlor:cncric
refationships of Tyrbenicola are also controversial. Bru-
net-Lecomre Et Chaline (1990), on the basis of thc tvpical
pirymyan rhombus shown l>y Tyrrbenicolrr, suilscst rhat
T. benseli may represent an archaic branch of rhe same

group that produced the Malta species Teryicola nclrten-
srs, this is, the Mediterranean group of 7?rzicoia n,hich

the authors believe was derìved from Allophaìonys clu-
linei. Orher authors, on the contrary, believe thc sirni-
larities with Tbrricola are only a parallelisn rnd propose
an evolution from Allopbaìomys pliocaeticus as rvell as

an immigration to Sardinia during the carll'Pleistocene
(Van der Mculen 1973; Gliozzi er al. 1984). Mezzaborra
et al. (1995) further suggest the evolution from thc,4/-
Iopbaiomys ruffoi- A. bargondiae lineagc, and an inmi-
gration to Sardinia n ithin late Early Pleistocenc' to earlv
Middle Pleistocene.

Since all the Tyrbentcola populations recovcrcd
from Sardinia or Corsica are so highly dcriled, thev arc

of no help for correlations wirh the Europcan nrainiirnd.
The popuÌation recovered in quarry "X 3 uccelli", though
only preliminarly studied, will probabÌi.add a deeper in-
sighr on this subject. As a mattcr of fact, quarry "X 3

uccelli" seems to be a very ancient fissure s'ith a f;,r
rhenicola showing relarively archaic features and snrll
size, and these rcmains belong ccrtainìy to a nerv species,

Tynbenicola n. sp. (Fig. 7a). The occurrence of a prinri-
tive new species of this an'icolid in Sardinia has been
afready reported bv Brandy (1978), Cordl' (997\ and

Sondaar (2000).
The san.rples fronr orher quarries (Fig. 7b,c) present

different evolutionary degrees, shos,ing a gencral trcnd
towards an increase in the complexity of the anteroconid,
with a progressive development of TZ and sometinres the

presence of incipient T6 and T9 (teeth nonrenclature fol-
lows Van der Meulen 1973).

Mezzabotta ct al. (1995) define four rnain nrorpho-
types (1 to 4, increasing with evolutionaq' degreee) useful
to distinguish Tyrrbenicola evolutionarv stages. Samples

from the Monte Tuttavista fissures have been attributed
ro rhese nìorphotyp€s. Ir has been therefore possiblc to
show differences in evolutionary degrees among the stud-
ied samples. These have been used for reconstructing a

Fi{. 3 - Historr;rnr reprcscnring rrtorthorrpes dirrriburion of M oi
TltlxùLola lxr:cli rirhin qu.ìn'i.s of ì!lontc Tùttrli\r.r.

biochronologic succcssion of thc diiferent fissures. Pop-
ulation fronr quarn "lV" sc'ems to be the less etolled,
although the srrall specinren nunrLrer. Popularions fronr
qu:rr rie s "XI 3" and "XI c,rnidc" nr,rinly belong ro mor-
photypes I and 2 rvhile rhose frorr quarries "XI dic. 2001"
;rnd "VI banco 6" seenr ro be rhc most evolved, with pre-
veiÌinr morphotypc 4, nnd high pcrccnrage of nor:phct-
rvpc 3 (Fig. 8).

Murìd,rc
Onll one oi the fissures of the Monte Tuttavista

arer, "X 3 uccelli", contrins abundant fossil remains of
Rlngapodenrs ninor tt tarl1,/MiddÌe Pleistocenc en-
denric Sardinian specics (Brandl 1978). This specics is

also present, sith a ics specinrens, ar quarries "VÌ 3",
"VII mustelide" and "X ghiro" (Fig. 7d). Rbagapodenus
riiltor is supposed to be an intermcdiate elcment of ln
an:rgenetic linerge whose contincntal anccstor is R/raga-
potlemus ballesioi (MN l4 - basal MN 15t Mein E< Michaux
1970). Very likely R. ballesioi trived rn the Corso Sardin-
iu region during the Lrte Ruscinian: its descendant R.

azzarolìi (Mand,riola, Sinis Peninsula, V'estern Sardinia;
Ìatc MNl5 - basal MNl6i) (Aneelone & Korsakis 20C I )
srill bears recognizable fcarures of R. àal/esioi, bur shorvs

evident incipient dental modifications, thar prelude to
Rbagapodents ninor. Rlugrnrl's ortbodorr is an advanced

forrr derived lront Rhagapodenus ntìnor and the last cl-
cmenr ol rhe evolurion.rrv linelgc.

Compared rc Rbaganl,s ortltodon, Rhagapodemus

nrror is still rather brrchyodorrt and smalier; other dif-
fcrcrrtial features between the two species are the fusion
o{ T2-Tl on M' and the lack of T3 on M' in Rbagamys
ortlndon (see Brandl 1978). Specinrens from quarry "X
3 uccelÌi" shon'a morc adr',rnced cvolutionary degrec if
compared to Rlagapotlenus ninor ir<'m the type localitl'
(Capo Figari): T2 and Tl on M'shos' diiferent degrees

of fusion, T3 on M'is often still present, but ett.etnely
reduced. Rhagapodetnus ninor *,as fornrerly assigned to
rhe genus Rhagamys b1'Brandy (1978); latcr systcmaric/
nonrenclatorial revisions (Martín Suírez & Mein 1998)
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8l^ iil. O Lr(on,, Ilonrc Tutt.ì\ istr, Or'1 qurr rr "\'ll b1oee.
\trirdr

suggest its .rttributioÍr to the gel1us ,(l ?g.?or/e,lrj. \\ lìiìc
m:ìnt:ìinin!l thc ge'neric l]ilrìrc R/rd84rr-),J for thc spccics
R. orLltodot.

A Iargcr nrurìd is l connon clcmcnt in othcl qurr'-
rics ("lV 5 Prr.r1'rgrr.r", "IV 20", "VIl 2", "XI 1". "XI cuide ",
"XI dic,200l", "Vl b:rnco 6"). Thìs lorm shot,s rlso rin

extrcmc hvpsodont) dcCrcc rnd tubercules xrrrnilcllìcnt,
which n.r:rdc possiblc thcir clessilìcation x Rlugl.ays otin-
rlox (Ftg.7c,f1, iìn cndeùic insul'rr forrn li,,'ing in Srrclini:r
and Corsicl frorn Middle l)leistocene to Holoccnc (Vìrnc
1987). Noncthclcss,sonre important morphonretric diifcr-
enccs cxisl bet\\'er'n spccimcns colÌected in diiicrcnt qu.rr'-

ries. Such differerrccs:Ìllo$ us to recognize cìifiercnr ero-
lutionan' dcgrecs ;tnd to gir e a chronologic.Ìl ordcr to rhc
various fissurcs. I he nrosr clidcnt are the incrrlsc in \izc
and hypsodontr', irrrd the rppearance tll rccessorl loots.
Other progrcssivc trends hale been obscrlcd, nr.rinlr in
the first urollrs. During the l:rst leer R. nlaor hls becn
collcctcd irìso in Corsjcr (Pereira et aì. 2003).

Ordcr Lagomorpha
Ochotonid.rc
Thc ochotonid h:rs been identified.rs Plolagrr-r cf.

P sartlus (Fig. 7g-i). The general ieetures of thc nc,rrlv
one thouslnd e\:rÌrtirtecl derrtlì eìernents erc vrrv sinriì.rr

to those of ProLagus s,u'tlu, but somc specirìrens sho\\' .r

mix of ch:rrlctcrs oi both P r-ardrrr-and 2fg.l.o, rhc rscr
endenic Corso-S,rrdin ien iorms.
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At r preliminart elance ir appeared thar, in spite
to the grcat inrerspecifical lrriabilitl. oí Prolagus and, irs
cxtr-eme bredvteh', differenr nrorphotypes of the varìous
clcnrel eÌements could bc clearly rccognizcd within the
qulrrics.

Iìrllorvine tl.re approach describcd in M az?,a, (1986),
rve ordcred rhe Prolagus morphotvpcs in a chronological
clinc, obtrjninq thc folloivine sequcnce of the richest fis-
sufc fillings (irom rhe nrore prinririve): quarries "IV 5",
"IV 10", 'VII 1", 'XI l", "Xl canic{c", "XI dic.2001", "VI
b.rnco 6". In additìon to ir Sicner:Ìl sizc increase, the main
clcnr.rì r.rriatiolrs c.rn bcobsened on P nrorphoÌogv (ljig.
7h,ì.;.'l'his toorh is charactcrizcd bv plogressive modifica-
tion ,rncì de{ormation of the anteloconid (nomenclature
lollorrs l-irpez Marrínez & Thaler 1975), r fcarure tvpi-
cll oi enclenric lorms, olrserlcd in other insular Pro/agas
spccìes (López Martínez 1973). Thc rrìrngular shape of
thc nrct:rconid observed in rhe mos! ancicnt lorns shifts
tot llcls .r rccLangul:rr shapc. In the reccntnrost morpho-
t)pcs rìrc nretaconid is \'crl' snlal"ccl iìnd tcnds to close
thc exrernrl sidc oi the nresoflexid, Moreovcr, the per-
centrqc ol thc specìmens with an enlmcl hiarus on the
entoconid increlses in thc most adr':rnccd forns. As for
rhe' uppcr chcck teeth, even on P: and P' .r slight but
progrcssile detornarion in rhe inrcrnll cnanrel iolds can

bc noticed. 1\'[oreoveq thc gcncra] shrpe oi thc second
prenrol,rr. lrom a predominlnr rriìpczoidal nìorphor\rpe
shifts ros lrds an olal contour.

\/crl interestinq is thc nrorpJrologic rrcnd observed
in P's,,r lerr conserlar;\'c denr,rl elenrcnt: parrflexus and
nresolle\us rend to join in the preconc lrca, making the
conllccting precone-lagiconc isrhmus incrcasinglv thin-
ncri in rhe most advanccd popultrions l nen'morpho-
tvpe with ;r conrplete isolation of rJre lagiconc occurs
(Fiu.7r:).

On the basis ot metricrl ,rnd nrorphological over-
l;rp.rnrong different rrorphot,vpcs rhere is no rcason to
r,rise the Pro/ag;rs nrorphotvpcs ro spcciiic rank. Even
sonre strtisticaÌ tests (Studcnt's "T" tesr rnd CV tcst;
cfi'. Esteb:rn Aenllc 8t López Martíncz 1937; B:rchelet et
al. 1991) tend to excludc rhe presencc of diiierent spe-
cies. Further studies nrav clariit rhe conrincnrxl specii-
ic .rifirities of Prolagus -'arll-., solve rhc problcrn ol the
tirue ol its arrival on Sardinir lnd Corsica, as rvell as its
IilxorìoÙlic status.

Leporìdae
ln contrasr to the grcat rrbundlnce of Prolagus in

the Monte Tuttavistr hlst fissurc 1i11ings, the genus Oryc
lr-,/,zgzs is prcsent onl-v wirh a fcrr,clcmcnts in qr.r;rrries "Vl
-1". "X -l uccellì", "VIl blocco srrxdr", "X ghiro" rnd "XI
lrntilope", r'hich contain thc most prinririve faunaÌ as-

scrrbl.rqcs. The specìmens,:rlthough l.rrgcr il size, shov'
nlorphological affinities n'ith Oryctolagus lacosti (Fìg. 9),
a rr idespread Plìo-Plcìstocene Wesrern Europern spccies
(López M;rrtínez 1989; Nocchì El Sal:r 1997).
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Ordel Clrnivoro
Hr.rcnidac
'fhc \lont.'Tuttlljsr.r hr.rcn,r i' repr.'cnrc,l l,r .r

rostrunr \\'ith xssocirrtcd nr.rndible still irr ocrlLrsion 1lrig.
I 0). This specirrcn is onc ol rhe fir-'t linclin q in rhe \1on re
'lìrtt.rvìst.r qulrr\',uc,1 (GincsLr & Crrrdr- 1997r. Thc oe

ctÌn-encf ()l l.rt-gc c.rrniYorc., in isl.rrtd ecosr:tenrs is .rn

e\ccptior..'speci.rllr if such l r:rrrrn lìrriDr.rirr' ir. Lrcìr,tr-

ior .rncl .r .trictlr c.ìr'lli\ oroLr\ rlict. l sì.tnd tnrlcnric I.rrrn.rl

isscnrblites .rrc t\ picrll\ intpor er-ìrìtccl .rnrì ccoìogìc.r1-

lr Lrnbrìrnceil (ct. ll.ic-\rrhril E: \\'ilson 196-i: Sontl,r.rr'

1977).1hc identiiic.rtion ol .r l.rrge-sizccl hr.rcnid .rr \lt.
Tlrtt.rvist.r i.run.il rrsscr-nbllgcs lo1-ce\ l1s to r-cr\inrjnc rhc
evolution.rrl historr: including p.rl.rcoccologr .rrcl bir'-
gct,qr.rphri of the Plio Pl.'istoccnc Srrdini.rn nr.rnrrr.rl
.r s se n'l D r.1gcs.

-\lrìr,,Lrqh the lclt side ()i thc \pcciùreìr is srill c'rr

beclded in rhc corer'ìng rock rn.rtri\. tl'rr righr is conrplr're-
ìi cxposc.l .rrd sllo\'s rll tìrc.rn;rtomic.rl clct.iil' rhrt rllo*
rhc r.rronrrnric Jnril)urior'ì to the iicnu\ Cl,tlit,tlrntl,t'tLt
(l{ooli et .rl. 2001). Ilorphoìo:r' ot Irì.ì\jlÌ.rr\ l)()ne, n.r\.rl\
irli.l irontrl\. c.rlincs stor.rt rnd l.rrgc cìrccL t,,. Lh .rr-t rr pì

c.rl ior il rclìrcsentìri\c ol thc f.rnrilr llr.rcnirì.rt. T,,,,th
rììorphol{)!\'. .rrrcl esprci.rllr thc sr nrnrctr ic.rl ,rrchitcc
trrr(" oi rhc P su{,tcsl r relctr.rl to (-l'.r-rilt.r/'rrrt/rctrrs. thc
"hr.rnting-hr.rerr.r". \ iLl!'spr(,ld iu rhc Oltl \\illtl tr',,nr

Lrrtc'Ilioccnc ro tìl( c.lrlic\l Plcìsroccne. Thc t.rr,lnonric
ir!n-ibLrtion is stlen,tthcrcr.l Lr. tìr, 1,r'eIìnrìn,tlr rn.rìr.i:
ol rhe p.lnrr-n oi Hunter--Schregcl b.rncls rllS[ì1 in rìre
(nrlrncl stlLrctLu-e. l-ilir: moclcrn ,rnrl Iossil hr.r.nids. C/-,,r-t

lt,tprtrtlttc' sho"s .r t.pic.rl conrpler zig z.rg HS13 p,rt

rern..rlthoLrgh less prorlou nrecl i h.ì n in rtrLe bont-brerl'tt.i
(Ircrretti I999); tìì(' Nlonrr''lìrtt.rr isr.r s.rnr1'ìc dciìnitclr
iit. the C/,.r-,rr.r/'oltictc-r H Sll prt tcrrr.

Altìr,,rr,{h,lctiniteìi snr.rllet. thc trlr. Tutt:Lri:rl

'p.eirrrcr i' 1r1r-pholoqic.tllr conrp.rl-1llE' r'ith C/r,rr
i)t,t/),jtl)ttL\ /,,;t.rr.'r.,, rhe hr.rrtrin* h..tcnr c,f thc Enrctpc-
.rr Plio-l)lr'i:tocere (lricc.uclli& Torlc 1967.r; C.rlì.ino lt
I lrilcr 1977: Krrlrcirr N \\erJclin l9SS). \\rc nt.rintain rh.rr

'tteìr nr.u ìicrl rerluction in.ize coLrltl lcplc5cnt thc lesulr
ol .rn .rcl.rIL.rtion 1,, tìrc S.ilJini.rn ì'rsul.rr: ccosvstcln.

\itr'r.litl.rc
Tìrr-.e nrurt.licls her.' Lrccn ident jficcl rr ithirr thc' c.tr-'

lirole ..rrtlrlr.rt \lt.'Ìutterist.r: Ptnttotticti:, Ì:n\,drictis
,r rrJ ci. l/rritL,lr.

llclLrr-c thc rlircolclr ol thc Nlt. Turr'riist,r f,run,rl

.r.renrlrì.r{e. thc orlr nrrn lutrine nrrrsrclicl knorr-n in thc
\.rlclinì.rn lì,'siI rce,,rcl n.rs rhf g.nus 1-1b,1'ri-lcrls delìncd
,'rr rr.rLcr'ì.rl lr-onr \lontc San (liov.rnni, Lr L.rtc Ileistoccne

'irc qf. g.r/ru,rrr[,i: I'iccerr']li N Torlc 1967b).

l ìrc.trrr.rs ot rhìs ccnLr5 h.rs bcrn cleb.rt,:cl br sevcr.rl

rLrtìrors. .rrtl olttrt it hes bccrr suggestccl l svrlonlnrv Lrc-

rrrccrr rhi. tcrrus.rrel irì()lhcl li.{c rnust.'ìicl rr idesprcld
ir r . l'l , -ll.i.L, ..r'. .' tlt. l Lr'ì'i.r n/ /'/ '//1.1r K(,f-
nros il9ìl)LlcscliLrcd.r ìlgt nrrrstclìcl ironr Viìhnr .rncl

Bcrcrrcn.l tllirnt.rlr I ts P,tntoitittis p/rocrrirc.l :rnd ic's'
r.'.us lrrct KLrnrros (19ì-ìr .cp.uetecl the sn.rllest iornr
in the srnrplc is.ì scp.rr.ìt. specics. 1-lll;ollcti: pilglitlti.
\ ir.t r 195+j inclrr.l,:rl rrn.ìcl thr n.rrc Enlldríctis ardcd

tìte lossils Ilonr S.rirt \.rìlicr' 1,1/r-rtelr,orlc,.r Iìr'.rv,rrcì) .rncl

rlre rn.ill lltrrrg,rri.ir P.urrroructis pili4ri :.i. Thc slnorrr-
nrr Lrettr e. n I;rl'i , /r'r cir-. .rnJ klutottìtîis is n,rt sr.rpprcrrtccl

on.rnrtonrìcrì oiJ.'nce llricc.ir.clìi L Tor:r-c 1967b; Rool<

1995). \\'hilr, Irltdrictis i' r'clerìrclr r.rrc ìn the fossil

tccold tti I:utl:i,t, I'ttLitt.tittt:tis Ìt,rs.r tel,rtirclr rr icle clistri-

bution.'l his l.rrtcr- qcnus prossiblv occtrrs in (lhìr-rrr sirrce

rìre l-,rrt \iioccne t\lustelicle l':cn. incìct. ìr ZJ.rrrskr I927)
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\r,\ tll1(,ìl t. ( )lllc f ct.rlf cìlc1-s (\\'ozcncrelt I 9 E9e.b; \\toì-
\.1r 199-l) rìo rot .rcccpt tlìc r,r\ononlic rlistinction ol
Llrc (l.rlicLin.rc .rncl inclurl.' tìrenr t irìrin Nlustclinec (cf.
lìooli I9')5 i,rr-.rn crhrrrstitc .ìisctr.siorr). Tc,g.'thcr r, itìr
rìrc hr.rcniLl .lir,rì1. one ol thc iir-sr discolcr:ics .ìr \'lr. lr-rr

r,r i,,trr hr,, lrrtl :r sliull iwirh nr.rn,:ììblc ìn occlusion) of
.rrothcr. srr.lllcl c.rr-rrivorc lspecimcn \rll crrrtìco) (Fig.

llt.gl. Thc s.rììr' hrqc nrustclid h.Ìs bcerr iclentiiiecl in
olhcl ii\\ùrc tilìings i"\'l -1". "\'ll NlLrstcliclr'" .rnd "X i
u ccrllì 1.reprcsrurcrlbr.rskull (Fig. IIr c). fr.,r{'renr,rrl
nr,ur.liblcs, isol,rtccl tcctJr .rrcl prostcr.rni.rl bones. Being
ot cc,nrp.rr'.rblr:izc, the lìr:st corrrPrttisorr: ol these r:e-

nl.rln: \\'.rc nr,rcle u ith tìre Ìinon n S.rtclini.rn lossil mus-
r clid 1-l/-'t',ú-rtrr g, rlictorrlr's. Tìr c conr prr'itive rnillsis rc

r crlcd gr c.ìt clillcr-cncc. tìrat 1.r er entecl Lhe possibìlil to

iìtu il)utr tlìi5 .\11, TLrtt.rr ist.r lri qc rttLrstclid to thc qcÌlus

Lll.l,irtLti:, rlrc cnclenrjc L.rtc I'ìeistocene Lrlllrtttts
gtlictoilts ,rncì rhc prtsunrecl Plio l)lcistoccnc .ìrlcestor

shere therc is.r qoo.l rccor.l clr.uing Lìrc l'lio l'lristoicn.
(Tcì1herd dt (,hrrdirt N Piret.irL l9ii: Tcilh.uLl tlc(.L.uJin
& Lcr-ov l9-{5: Sotnikor.r 19S31. In Lur,rpc 1:lrrrrrr.'rrr ii, is

chrr.rctcr-istic oi tìrc lrtc Viìlrir.rnchi.ir. \\'hcrì ìr (j..Lrr\ ;l
It.rìr, it is l r-'ìì clocuìììentr(l .rr rhc spcc ì. s lllirrlilrrl,'J ri.ja/r
(Ficc.r-cì1i t Trrrrc 1')('/b: Rooli l9c)it. PhrÌoscn.ric r.-
l;rtiolishìps .rnrong i-ll,1r/r-iclrs, ,4rrrtr,,iricii. rrrd tìrc \c,r'Lìr

Anrer-ic:in c.rrìr' I'ìcistoccnc qcntLs Titl4rrrilrtts still lrnr,ril
ur.iclrrrr (Rcpcnning 196/: ThcrrìLrr l9ll; lìooli 19951.

Thc t,rrono'rrl of thcst ioln,s h.rs Lr.'cn clcb.rrrcl i,r-
.r long tìrrre.i'rd.tìlì lhcrc is tto.r{tt,-'rllcrrt.irrrrtng tlrt
ierenr r-eserrcher..I'ilqrirr I l9i-ìt lìr'st lcgerdc.l thrrr.ts
t.l\il rcPtcscnL.rli\'(' of thc ìivirl q sonth ,\nr,.'rican (,r i.i,rl
irr,re. .rncl rhis rics lrs lc,llo'rctl br' ììtìg i19571 tìrtr
crtcted rhc n.rnre (l.rljctin.tc, rcpì.rcinq .rnJ crp.rn.linq

the Crisoninle oi Pococl. tlgl ll, The rìJr r)l thi\ 5LrLr-

iamily nanrc h.rs bcen iollorr ccl br stlcr.rl .lulhor,i LrLlt

rhcrc is no <lgrccnlcrrt hosr'r'cr,rn its t.rronLrrrric.rl .rt

ruIru
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flonr continenr.rl l-urope. Éirln.ró-rctr-r .llr/c,r. Iìre nr,,r'
phololic.rl !r.rit \ n'l.rrkins rhc difftlcncc bcrs e er rhc \ lr.
Tutt,rvisr.r nrLrstclid .rntl L ttdricti: - tìrc ()ro:ci tornr
h.rs .r lcrs rtr.rr-ìiccl postor[>ir.rì constf icrior, .r cf.ìrìi.rl \'.ìulr
s'ith .r "roun.lcd" proiile irr postcrior r i..*..r nr.rn.libul.rr
br.rnch storrt .rncl rol-,Lrst, ìarge posrcr-.rni.rl .licìeron .rlc
thc blsic cvìrlcnces ior ltrrìbuting thcrr to tìte gerrLrs

Prrttrrottittis. Althouth the n.r.rin sintilerirics .rle sh.rle.l
rvith thc' l.rrgc-sizctl .pccics Patntottictt: /)/r)(.o/l(,r. \ (
pldfer to rcìì1.ìir1 c,rurious ir-Ì rhe spcciiie .llrÌ jL)uIì(ìn r)l
thcse rentrins. l.rbelling thcm ':Ls I),ttntont,:tr: .p.. ,'\' ir
h.rr bccn rhc c.rsc f<tr'th,: ()cc!Ìr-ì-sìlea of .r ì,ir'g. ìrr.reni.1.

thc occurreDce of I l.rrge rlustclid lr:irh n0 ,tlrP.trcnlì\
cnclenric rr.rit is onc ol rhc intriguìng ch.rr'.rert.r'isric' r,f
this " irrsu ì.tr" .rssgrl1bljgg.

C)nc oi thc iorriliirrous li':Lrrc iilling' ìJcnriiìe.l
nro\t Icccntl\' .rt tr1r. Tr.rrr.rvisra {"1\ Pr,l13rri t r icltìcrl
tcrl lcnr.rins lcr-.rni.r] .rntl l,ostcr.rni.rl) oi.r ì.rr-lc lrlr.tcli,.i
n()r .ì!!ribLr J[)le to Pt tt ott i ctis.

\'tolpholouic.iìlr; tlìc.rnrer-i()r por.rion ot.i'liLrìl 1 l \-
Prol.tgt rs- l) is i Lr lll cor r 1,.rr.rbìc s ith l'a/-,,t r/r rt tii l, rlrt t,,r, L,,

lì'onr \lonte S.rn Gior.rrrni (Ficc.rrclli N Trrllr, 1967[rt,
shos ing .r stlongìr rr.rrkccl posrorbi!.rl consrfi!li()n .ìrJ
thcnpic.rl pltriììcof cr'.rri;rl liult iont:lls n.rs.rlr.'l hc r.rnr

plc ironr rhir iilling incluclcs rlso sc\.r',rì postcr'.ìni.ìl b()ìr( \.

In cotnp.rrisott rvith thc l.rr-ge /ìalaorttctri [r orrr ,.]u.rllr "\'ll
l\lLrstcìitlc" thcsc rlc rrlrtilcli'snnllcr rnd nrorc lrìrilc.
Ag.tin thc bcrt conrprlri\on is \ ith the postcrrni,rl rcrr.rìn.
r'l 1al'tif ir'rr. Ir,rrìì \1,'rìr( \.rn Li,'r.rnni.

I -. ll -( r,;,,ri trr;,,r..rr,i,rr.rnd Cì-

'r"ri, rr,,; .t,. lr,'nr \lonrL,
lur r rr Lr.r \-ll rr.ì.jfrenr,r\
,lr ,ì,.,\iì1.ì,\ 1,,,,,,. \ ìl l
it--:,r |r .ltr.ì \r .rnt{ otclu_
,.rl rljr\if\.. ( -lrt lti,thr rrrrn-
JLl,!l.r , .,,ì ì 

',, 
1\'1,86-991)in

,,rru..rl ( . 1.,i,ì.ìl ,D) rDJ
lrrrrr,rl il rics l-llt Lrlr
l,.r(,ììrrrì,\ n,.rntiibLrl.rr r.r-

n,LL. ,\ ll-l-li"iii irr occlus.rl

I . l.ìl'i.ìl (; .rntl lìn:Lrrl ,l L
rrr\. li.ù \..rlc ,.l.nì lor -\-
lj rn(ì i.rn l'{,r ( -lL

ll, , i, t:t. 11. I)rili':,,
1,,: ,.( T::..,,t \

/.(',r'.rir.. I: tl.u r,,lu: t

11.i. \.r"r'r ti 1i. \\ rlii,.rr,

l.rl r,'rr,rin' lronr lissr.rlc tillirrg "\'l l" (rrro fr.rg-
nrcrrr.rr r rn.rndilrul;u r.ìnri. l,:\ isol.rte.l rccrh .rnd postcr'.r-
rìi.rl lr.r:nrerìr\ .ìttcst t() thc ()caurrancc oi.r rcrv sntaìl
rr.r,r,I ,l L- | 1.1., '. lrrc 1r",,111. ,,r rlì,. .rìlulrr |roi
e.. .rn.l oi rhc lr.r'i* lrt.r.c.n.linq r'.rnru: sh,rl the n pic.rl
nrlpìrt'logr ,rl thc snr.rll-ì/l,rc,Lrrnrrtollrs. Sizc ol rhe iso-
l.ttcil tceth,rrrrl posrcr.rni.rì rerìr.ìin\.rl\() Lrlls in the rrnge
oi r.rli.rn,:rn ior rhis specicr. Thcse ic.rtr.rres .ìrc ho\\'cvel
n(ìl ((,nclu\i\c l,,r.r rcfeÍr.rì ,ti rìrc nt.rreli.rl t() this spc

eirr,rrrl thclcfolr' \'r' relrf it ro cl.,ll. ptrnnítr.., li iurther
lirrLl' c,'riirnr tìtc 1ìre5rllc1 r,l this srr.rll e.ìnriv()r'r in thc
S.trrlirr i.ur l)lei'toecnc th! n it \\ iìl Lrc .rrr ( \r r (nr(Ì\ intcresl-
in g n,'r. lrr .incc.l/r:.teLr lrrlorlrs i' rto11.rJ.rr s rr icìespread

in l trlLrpc en.l it.rli.rn p!linsulr. bur is not knorr n in t]rc
\l..lit.'r r rnc.rn i'lrncls I cir'.'lirschi S I .ìn2.1 I 965 ).

(.rnìcl.r.'
( titttl*tttot *n{our, LlcrcribcLl bv Studi.ì!i I lS57) on

tlr. rrr.rrrri.rl lì t'rrr \lonle.rlc rli lirn.rli.r (-.rgli.rrir. ir one ol
tìre lre 'r linot n .Pcci.'s irt thc S.rr'.lini.rn cnclcltic .rrscnrbhg-
es. irt P,ù-ricr,rì.rr-irr rhc l-rrtc I)lcistocc e ()ncs, iìs l)f.tgonar.1

itrl.rl.rtcrt.r I9/Cì .1nd Coll'.,ltlLr (l,rvt iF-iscnnr.rnn 199C;

f.irerrr.rnn N \'.rn .lel CjeLl 1999t. Nevcr-thelcss, though
thir spccies ir docunrcnted bv.r good fossil reccrrcl. its er

olutionrlr rcl.rtionshìps l ith thc crrnrincntrll fcprcsenr,ì-
tire' ,,1 rìre [.rnrilr C.rnic].rc h.rvc uot vct [rccn crt.rb]ishcd.

Sin. c c,rr ìici l t'r1,. le.g. \ Iri()r I S77 ) ,urd ('\ crì in l.rr.'r ctnes

ill,rlrtcstrt 1r) i-C',. Ll'natl:uittn hls bccn rcfettr'il to Crroa

ol tlìe {r(JuÌrJ\ ol rìent.rl rrotPhologr', n.tnrcll the unicus
pitl.rr. t.rloni.l ir \l . l:isrnlr,rnn l9',)3r .rrrd F-iscnnr.rnn &



Van der Geer (1999) stressed that even rhough some mor-
phological parameteÌs of dentitions, as P,-Mr length, are

cÌose to thosc characterising Czori, other craniaÌ characters
(e.e. shorter paletal fissures) do not confirm this affinitl,:.
The same authors and Bonifay (1994) suggested that rhe
ancestor of this canid could be searched among rhe Barly
Pleistocene representatives of lycaons, Xeroqlor) ar presenr
widespread in thc sub-Sahalian Africa. The problem of rhc
slstematic position of Cynotherium is therefore an open
topic, and the peculiar proportìons checked in the skull
ùust be considered as the resuh of a n'ìerked endemic evo-
Ìution. The problem of the origin of this canid will nor be
taken into consideration here, but it wiÌl be the object of
an anothe|work. lt is importanr to stress thet rhe unjcus-
pidate talonid is not a taxonomic character sincc ir is well
knon' how such a morphology rcprcscnt a case of "iterative
evolution" among canids (Van Vrlkenburgh 1991).

Cynotheriuru is documented ìn the deposits of the
Montc Tuttavjsta by abundant fossiÌ remains (Fig. 12),
especially postcranial bones and isolated teerh, r'hìch are

unfortunately often not in a vcry good state of prcscr-
vation. The conparative analysis of these remaìns sug-
gests that biomctrical and morphological differences exisr
among the fossil san.rples found in various fissures. These
differences are likely due ro the dìfferenr ase of accumu-
lation of cave infillings and therefore fossil asscmblages
mav document subsequenr populating phases. The Monte
Tuttavjsta Cynothertwn has been compared with C. sar-
dous lrom Dragon:rra (data from Malatesta 1970) which
is thc best reference of this species allo$/in€i rhe r.r'rorpho,
logicaÌ and dimensionaì intraspecific range to be recon-
structed. Material fron.r fissure "Vil 2" is comparable in
size and morphoÌogy n ith rhc Dragonara sample, suggesr
ing a conspecifity b etween Cynotheriun from these sites.
The remains fronr quarries "XI dic.2001" and "Xl canide"
are significantÌy larger, while that from fissure "VI banco
6" is intermediate in size betwccn Dragonara and "VII 2"
site and "XI dic.2001" and "XI canide". The larger size

shown by the remains from quarries "XI dic. 200i" and
"Xl canide" could be indicative of an older age than that
documented by "VlI 2" and Dragonara sites. In this re-
gard, the lesser deveÌoped trigonid in the M s from "XI dìc.
2001" fissurc could be a further confirmarion of the more
prinitive condition of this sampÌe. These remains are for
the moment cautiously referred to CVnotheriutn sp..

A second phalanx of a youne individual documents
the occurrencc of a canid, perhaps referable rc Cyttotb-
erium (?Cynotherfun sp.; see also Sondaar 2000) in the
fissure "X I uccelli". This specimen is parricularly inter-
csring as it has bccn recovered from rhe same sediments
from .rhjch Macaca ci. M. majori ar.à Pannonictis sp. ate
derived. This specimen therefore seems to represenr one

of the oldest records of a canid in Sardinia, and it is worth
mcntionirìg that the occurrence of a canid signifìcantly
larger in size rhan C. sardous has a)so been recognized at

Capo Figari (Van der Made 1999).
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Order Artiodactyla
Suìdae
In Sardinia an endemic suid, Sas s ondaari, has 6een

reported from the bone breccia of Capo Figari (Van der
Made 1988, 1 999) and, possibll from the palaesols at the
bottom of the Capo Mannu Formation (Carboni & Lecca
1995). This endenic taxon is characterized by small size,
simplified molar srructure, especially the ralon of M., and
Ìack of P,, as well as by the shortening of rhe anterìor part
of mandible. In Van der Made's (1999) opinion, the an-
cestor of the endemic suid (Sus aroernensis) reached rhe
island during the Messinian Salinity Crisis.

At Monte Tuttavista, suids are represented by about
60 specimens and occur only in fissure "Vl 3". Among
these, a skull beÌonging to a young individuai is charac-
terised by inflated parietal bones and by a neurocranium
more deveÌoped than jn the suids of about the same age,
belonging to conrinental taxa, i.e. Szs scrofa. The Írst
molar shorvs a very smoorh and simpÌe enamel surface,
the diastema between first milk tooth and canine is short.
On this evidence we cannor ruie out the hypothesis that
this specinen belongs to the endemic Sardinian species

Sus sondaari.
A larger sized suid, represented by a hemimand-

ibÌe with a P, and erupting third molar, also occurs her e
(Fig. 1l). In addition to rhe larger size, this specimen
dif{ers fron Sws sondaari because of the retention of
the P, (:rccording to specific diagnosis; Van der Made,
1988). On the other side, the specimen shows simple
and srnooth enamel as well as a very short diastema,
hke Src sondaari and may reflect population variabil-
it1'. Pcnding fur ther data, this henimandible is referred
to Szs sp.

Thus, we cannot exclude the hyporhesis that two
different suids, differrng in size, both characterized by a

relatively simple canjne and cheek tooth morphology, oc-
curred in the quarry "VI 3".

Cervidae
In the Pleistocene of Sardinia, cen'id remains are

relatively common, especially in eolianites or in cave de-
posìts, mostly attributed to the Late Pleisrocene, The
first reports date back to the second half of the 19'h cen-
tury (e.g. Studiati 1857; Dehaut 1911); however, it was

or.rly in 1935 thrt Tobien ascribed cervid remains from the
AÌghero area to the species "Ceruus" cazioti, erected by
Depéret in 1897 on the cen'id remains found ar Nonza
(Corsica). In more recent times, the knowledge of the
morphoÌogical and biomerric characteristics of rhis spe-
cies has been inproved by the detailed studies carried out
by Caloi and Malatesta (1974), KÌein Hofmeijer (1997)
and Pereira & Bonifay (1998), respectively based on the
large cervid samples coming from the Late Pleistocene

deposits of Dragonara and Corbeddu Caves (Sardinia),
as well as those in Coscia Cave (Corsica). Other reports
from Sardinia and Corsica, refer for the most part to
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spor.ìdic isoì.lted renriins (Dch.rut l9 I l; Com,rschi C.rr-
ie 1955, 1956; Sisogncau l96Ct AzzLrroli 1961; (lorclr &
Ozcr l97.ll C.rloi e r al. 198 I ; Nl clis e t el. in prcss) ol s,rrrr-

pìcs not r ct lnlll'sed.
Accordingh; the Srr dinil .rncl Corsìciì cnclcrìric ccr-

licl is qr.ritc r u e11-kno\\n sp!'cjes, bur irr spitc ol rhc nr.rnr

studie's c.tlricd our, spccialists still do not agrce on the r.rx-
ononrr' .rnci phr lo*er.retic rel:rtionships of this taror. Thc
hr';rorhcsis ol its dcrilation tronr nreg.rìoccrìnes bclong-
in{ to tìtr so cirlled "ier-tl..rr?lis gloup" hls been siclell
rrcccptccì. ind uc agree with ìt. Iror rhis group of l.ìrge
sizecl clcct cliilcrcnt ruthols use differeìrr n:urcs:rs r-'i.c)/r(-
gdccros, )ll a&1cetui(/e-t or l1eg,i/r.,cct'o-r. T.rking into lccourrt
thrt the n.tr':tr' .llegaceroìdes crìt'llot be usecl ior F.ur.rsi.rrr

spccies (scl: Abb,rzzi in prcss tor.r discussion). \\'e pro\ i

sion.rlh crlplov thc gcncÌic rìlnìe Prircrlcgrr.?r'nj, l)cc.ru\c
rvideìr utilisecl llso in the reccnt lettcr':rturc, though rhcrc
ìs .r lor of cliscussion rbor-rt it lcruil liìlidir\-.

Soncl.rlr (person:rl conr r'rì Ll rl ici'rtion) hes lrguccl rhrrt

Sl clini,tn ccrr,ids rvould hrve been phvlo gcnctìcrlìr' r.cl.rr-

ccì to tìre gcnus,Dalla- On thc.otìrcr hind. \hn clcr \llclc
(1999) bcliclcs thel ml hlle ()rig;nlÌtrcl ironr thc ì.rtcst

F-.rlll Plcistoccrrc species LrcLrd,tccroj grrhr. In rn\ cir\c,
de'spitc rhc dilfcrent liervs lbout the phr loqerretic r.cl.r-

tionships oi this cer\';d, it is 11o\\'con'rnìorllv believecl rh.rt

onl\ oìrc linc.lge \\'as pres!'nt in Slrclini.r. perllips tcpfc-
scnted b\,n'lorc tlllr.l one chronosubspecies, rùile in Cor'-
sic,r. in .rddition to thc nrcgilocel ir'lcs, dccr cìoseìv lc.l.rtccl

ro lecl deel nould rlso have occurrcd (Pereir.r 2CC l).

In Srltlinjir, rìcljiloccrinc rLc rbscnr tn thc Rhaga

podanus ntinor Lrun.r coming ironr (ì.rpo lìglrì-1 klrst
ii..Lrr'.. 'rh.'.u.r':c lr.r. 1,,,n ìrrp,'rìr.,i..J .rr l.\O-.iCO
+'- lC'" \l.r (F,Slì crn .r Ne-iogorirl nrollr. Vrln cler l{lde
1999), \\'h.'r.'.rs rhe\'.uc pr!'senr..ìr thc s.lnlc Ioc.rlirr'. ro
gcthcrs'irh Tt'rrbuttc, ,t sp. (;rrch.ric lìrlnr) (lìr.rndr. I97S;
\r:rn der l\llclc 1999) .rnd bcconrc c1uìrc contnìorì in rhe
tlpicrl Nliddìel L.rre 1'lt-istocene l.run,rs ch.rr.rcterisecl b1

the occufrence oi Nc-iiolrtes -ií,i/ls, /ii,rg.ur1,s ortho(lo ,

Tt'rrbett i atl,t ltut scl i, Prol,tgrr s -sar-r/ls .rncl C1,n s11t"r'1 rr,,

Rcccntlr; rrrcg.rlocerinc specinrens hirre Lreerr dis-
covelccl lr Su l-ossr.r cle C.rnnls C,r'c (S.rcl.rli); eitcr rhe
plcliminelr nrc,r'pholo*ic,rl,rnd bionrctlic.rl .rnrllses, this
ct'rlid dìspì.rls pcculi.rl ic.rturcs, suggcsring jts attributiotr
to l nerv species, r-ogc,nerìc.r'ith rhe cnclerric spccies Prze
ltc&1.cras .ntioti,o f rr hich it nr ight bc tìrc clirect irncestor
(I'.rlonrbo cr rì. lOC.ll P.rìonrbo 3t i\icìis in prcss).

Thc cerr'ìcl r'ùn1rit'Ìs [ron] the iissure iillings oi
\lonte Tutr.rr isr.r sho" .rffinitr ro rhose rc,ierred to the
enclenric specics Ituctttcgacetos cazioti,ln dct.riìs rhc re-
lur:rins lronl lissurc "VII l".u-c fullv conlpi'tr.ìble ro rhe
[-lrte Pleistoccnc 1? cazroai frorn both (]orsicl lncl Srrdinia
(e.g. Drrgonu'rr, (ìlìoi & Nl.rletestrr i97.{; Corbecldu Cave,
Kìein Hofnreijer 1997). nhiìc in p.rrticul,rr tìrosc fronr
lissures "\I c.uri(lc irld "XI m.rr. 1001" documenr rhe
(rccurrence oi.r l.rrgcr sizcd .rnd nrorc robtrst forn- The
fuÌlr comp,rr'.rlrle cclr'ìds lrom lissurc "Vll 2" .rnd ilom
Lrte Pleistocene loc.rlirìcs suggesrs thiÌt rhis qurrr\'Ìep-
rr:scnt one ol tìrc voulqcsL inljllings ir thc karst nct.vorli
ol Montc Tuttr'rlistrr.

Holr o er, it is worth underlining th.rr in spitc of the
llr ge ntrnrbcr ol the recoleled ccrlid rcnr.rins, the{r-eater
p.rr t of thcnr bckrr'tgs to r erl loung ancì,,or fcnralc spcci
rlcns ( Fi g. t 1), rr hì le .rderlt m,rlcs lrc tlc,curr,rcntccl br- ier*
to\\iì. n .ì lr,rJ .t.rrc 'rl 1';1'11-1.1si,'11. l lrc 1'osribrlLrr ol
biomcrric conrp,rrison is thereforc r:cstrictccl to r vcrl lorv
nLllÙDeI oI sPcclÌtìcn5.

Bol icl.rc

In Selclinil, bo, icls bclongìns to .ln cndcnÌ;c tixon
scre recogrtisccl .incc the l:rst centrrr-r; rr'ìrcn irr l9l I Dc-
h'rut tst:rlrlishccl thc ncrr species ,-llrtilr4te ( N cnorltaedus? ) "

tncktitìì, on.rn inconrplctc sliull louncl in ,r bone-brccci,r
fillìng.r li.rrsric lissure rt Capo Fig.rrì (Nolth-F.astern Sirr-

dinìr). During the XXrh ccnturl l-olsr th M.rjor rrd Miss
B:ìre collecrecl orhct bor'ìcl specimcns,rr Crrpo Figar.i, buL is

doubtiul n hcthcl sucl'r bones cilnrc flonì the sanre pockct

" hich ' ielded thc lr<'lot' pe or. nor. ì\lorc rcccntlr', Gliozzi
L trlaìrtr:st.r (19S2) srudiccl ncu h coìl('ctrd spccinens and

r* ised the rr.rtrri.rl bclonging to th.'lìrc .rncl 1\1;rjor's col
lecrions. Tl.rc Ir.rìi.rn p.rheontologists cst.rblished the gcnus

Nesogorzl, describcd.rs r snrrll nenrorhedine (sensu Gliozzi
c\ lvlalatestl I 9S:), . i... ] u,i rh :rlrlosr str',risìrt horn-coLes,

L'\rcndinq Lì.rcli\ iu cl on the s:rnrc pllne ns rhc frontals. and



verv lìttlc divcrging; clcnr,rl iornrul,r 0l 0C lP -1N'l upper
anci ?l ?C 3P 3M ìol er teeth: l ithout l;rcrirraì iossle: s'itìr
!r'rnsvcrsclr',rrched pal,rtine lirul!, stcep nr.rrill.rrirs, high
nr,rndiblcsl not notebll shortenccl ner.rpodìrls [... ]-. Ac-
cording to \hn dcr'\l.rdc (1999). in bonc brc'cci.rs filling
rhc karstìc iissurc c.rllcd Crpo lrigrri I, Ncrogotr/ sp, r',rs

pr(,scnt togerhcr sith .rrclrlic n'lir'ronr:ìnlnrirls, such .rs 7l

J:ìgu iertsis tnd P Jig'o'o.
Borid ren.rins uerc also reportccì from deposits

orrrcropping ar thr top ol the Il.rndriol.r Fornr:rrion (C.r-
po lVhnnu, \\'estcrn-Cc'ntr.rÌ Srrdinìa, ì.rte NiN l5 - tr.r-

s.rl l\4N | 6?: Pecorini et .tl. 197{; Angelonc & Kr:,ts.rkis
2001) rnd in the prlcosols ìnterbcdded nithin the clune
conrpicx outcropping et Crpo l\'lrrnnu (Crrboni & Lecc.r
1995; \în der tr{:rtlc 1999).

Morc then 1500 bolicl specinrens ìrar-c bcen collccr-
cd trom (r iissules :rr ìvl<rnte Tuttl-isr.r. \\'cìl prcselvccl,
conrpletc bones uc rìlr'tosr rl e, rvhìle thc occulrence' oi
.rrticul:'Ilecl bones, iìs Ncll ls oi s\.nscdirrenrir\. bre.rkiges
iìrìd fnctLÌres is flcqucnt. Consc'qucntlr', in this prelinrì-
nlrr',rn'rllsis. onll cr.rni.rl specinrcns rvill Lre t.rkcn inro
consideration becaLlsc rhcir fciìturcs c:rn bc. consiclcrcrl thc
nlos! inlporlrnt fr-onr l t,rrononric point ol vic\t

l'ìre spccinrens, l ith possibll the cxcc'ption of nror-
photl.pes C (see bclor,), cln bc lscribccl to the Subienrilr
Clplir.r.rc b;rsed on their horn core rncl dent:rl nrorphol-
ogr' (e.q. presencc of lrontll rrncl horn core sinus, uppcr
nrohrs t,ith,rdditionrl smrll c,rvitics ncrr the lirlsurl c(lqe

ol rhc occlusal surfacc, lacking bls,rl p,ill.rrs bcrlee'r rhe

lobcs, N['nrctls$le in lornr of .r large flangc, occLrrrcnce

ol a rranslcrsc iold on thc ante'rior part of los er mollrs).
Tìrc le.rtu re:. ol thr \ l.'rrrc Tu'r.rr i.r.r 

'ku 
ll' 1 I ì r1..-, in1q1..

bclonging to rdult indir,idurls) enirble us to recognise thrce
cliffìrent rrorphotlpes. They'c:rn be clcfincd on thc'biÌ
sis of rhe lblloning chir:rcters: l) shlpc en<Ì pt.rsition ol
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- /l',rolr'.g,rrclos sp. irrrnr \lon-
rc TuLr.r. istr. sLull oi fer,.rle

1,1ùrì q!ì,ìrr\ "\l r.rnide . tìrr
rcrlc i\ 5.nì-

ìrorn-corcs, 2) nrorpl.rologl ot ilontal bone, 3) cxtension
ol pren i.:o-peletinc'loss.rc',.{) prllrrll icirh.5) cheek teetìr
nrorphologr.6) dclelop'lcnt ancl shape ofthe p,rl.rtine rnd
prc-r'rrrrilì,rr-r borres antclior to the P'. 7) positìon of rhc
orbir encl z\ gom.ìtic lrch. The orivinaì description pro-
licled bv Dehrut (191J) îor "Atttilope (Nurorlucdusi)"
lrc/oail sourds: "]'Antilope fossilc... étlir une cspùce dc

nlo\ enne t.riÌIc... Les noleur osseux dcs corncs... éraient

dloits eu nroins sur une lonsueur assez considérrrbìe... lcs

cornes ét.ricrrt iort irTcÌirrrts en,rrrière--. nc dilerq,rient que
pcu l'unc dc l'.ru!rc... plcnnaient il.1iss.ìnce scnsibÌemcnt
en lrriòrc cles orbites... l,r section... par':rît presque circu-
ì.rire". On the b.rsis ol such descriprion, trvo oi the N'lt.

Tttttrlistrr nrorphorlpes Ìr1ust bc ilscribccl to as nr,rn1'spe-

cics tithin thc genus Ncsogor-.r/.
. The morphotype A, Ncsogoral sp. 1 afÍ.N. nel-

otii (Fig. l5a) is rhe nrosr closch reÌirîed to rìrc spcci-
rìcns prcriousl\'.rscribed to "Ncatory'racl us n elor i i". The.t'

'h.rr',: I th, .l'.rp. "i rh. l'olrt-i,'rc' .u.ìiAììt. (\ren.l-
ins b.ìck\\,ìrds.rnd sliehrlr litcriÌl and formint an rnqle
ol rboLrt l8C" *'ith thc irontirl), 1) thc blsicrl structurc
ol thc p.rì.rtc erc.r (transvcrsel\' ,rrched ,rnd rvidc), 3) dc-
veloprììc'nr oi thc pterr qo-p,rìiìtinc fossirc (relching the
secc,nd ìobe of \{') :rnd .{) thc crtcnsiolr of thc ;r,rlatinc
boncs behind trl'. The \1onrc'lutralist,r specinrcns diffcr'
ftonr thosc of C.rpo Figrrj bv rheir nrore grlcile holn-
cor cs and :-clatilell inflirted nr.rriltae.

. The morphotvpc B, Nesogoral sp. 2 (Fig. l5b)
cliffcrs lìrrnr rhe nrorpìrotvpe i\ in: l) the lcnuili shrpe
of thc rluzzlc, l) thc position of thc pter lgo-palat ine

iossae (rcrching only thc iirsr ìobe ot Nl ) end 3) lack of
tìrc crterrsion of pllatinc bones bchind M'. Besiclcs, n.rs,rl

bones secnr to be' ì:rrgcr, orbjtll sockets moÌc prorrud-
ìng lnd turneiì forwrrd. Instelcì, the nr.rxilÌarv bones,tre
stcep, a fcxture thit sccnìs to ch.l.ctcrise.rlso rhe speci-
rrcn fronl Cipo Figari (kept in the Ronre Paheonrologi-

Plìo-l)leisLocotc t'osstl ;crtcbr,ttts jnntt .llontt littrListt lSdrtLìnia)

lrig. 1+
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Plio-Plcistocenic 5pecies belonsing ro Crplinre. rlrerdl,
linon n in the Vcsrcrn Mcclirerr.rne ,rn.

In .rclclirion ro rhc.tbo\e jdcntified thrce nrorpho-
r\/pcs, scrlntv renrlins bcjonging to i fourrh ttx()n (iì

nriddle sizcci crprine: C.rprin.rc qc'Ìr. cr sp. indet.l, h.rrc
bcen rccognized.unong the n)rrcriirl fronl tluarrv "X 3

!rccelli".

Our prelimin.rrr' .rn.rlvsis oi the bovids suggests
th.tt nrorc tìrrn l single tr\oll occ!lr\ iìt Monte Tuttiì\'i-
\r.r. llorcolcr, rhc specinÌcns frorl Crpo I,igari .rcrulllv
ntight belong to differcnr rrr,r. Accorcìinglv, the di.rsno-
sis gir c'n frrr Neso.qc,r-.1/ rtclotii h.rt'c to be rcconsidered
.rirer the r.cvision of all rhc S,rrclini:rrì s;rmplcs previouslv
rrscribecl to Ne-.ogor'.r1 gcnu..

Discussion and conclusions

The \lonte'littelisrl iissure netrl.ork reprcsents
onc oi the nlosr inìporrin! loc,rlitics for Ncoglenc-Qu:r-
rcln.rrr' iossiì \'ertcbrrres in S.rrdini.r. lnde,ed, thc rich-
nc\s ol the lirsures rnlkcs l\{ontc. Turrlvistr.ln enìcrqing
l.trc Ncogcrrc - Flolocene relcrcuce localitv rr here i.rurrll
crolution lncl pahcoccologl s ill bc, activclv stuclitd for
clcc.rclcs to ctrnrc.

Aìrhough plclìmin.rr'1i the prescnr srud\. irllol\'s
sonre coDsidcrrrions on.liiiercnt geDeràl aspccrs such ils
bi,,ch ro n okrgr', prìrcoecologr'.rnd bioqeosÌ.rphv.

I";rst rìttempt5 xr chronologic.tl sequcnce of N{r.-llttrr 
ist.r fissure infillings have becn nrade irr Gincsu 3i

Oortlr (1997), Sondaar (2000) rnd Sonderrr 3,, Vrn dcr
( ;ccr (1001). The hlporhcsizcd chronologic.rl succcssion
r.csultirìg ir()!ìr our stud\ (Fis. l6) protidc's ;ìn updtrcd
svnthcsis conlbinin{ the \\'holc cvidcnces i:-om all tax,r,
Thc grictrrre rvhich emergcs is quire consisrenr. rvith rrrinor
contr.rclicrions concc'rniniÌ .r fcl nunrber oi fissures.

Thc cnrire (luJrries docunlcntiìtion crn be sLrbdi-
liclccl in four succcssile complc\cs (Fit- l6):

'l'hc nrost prinritile quiìrÌ ies irrc chxrxcreriscd bl rhe
occltrrcrrce of R/l,rg tfodert us litilto) , T.,,n funoglts ci. T fìga-
rll.,r-r,.\'c,srg,r-,r/ sp..,ìLrr'.tir ct.,l l. ndju'i, Par tort icti s sp,
rncl, possibll Chasn,rportl:atcs n. sp.. This assembhgc bc-
longs to thc so-celìecl ".\esr,,gor-.r/ conrpìer" (Sonda:rr 2000)
.rncl is probrbìr'lttlibutablc ro rhe L,íìrì\,Plcistocenc, r]-
tlrough .rn older.rle (late Plioccnc?) c.ìnnol bc rulcd out.
This f.rtrn.rl conrplcx is the .rsserrr bl.rgc iclenriiicd ar Crpo
Iìig.ìri, \\-irh rhc ne\\-occurrences oi the clrnivorcs Puitlrolr-
t c t i s tn <1 C / u s n a p or'l)c1e-(. H o\\'cvcr. sì n c e C I rt s n t a p ort h -
ctcj is not .rssociatcd nith l iaunal assenrblagc, bur ir h.rs

louncl ls.rn crr-atic eìcnlent, \ve citnn()t rulc our it cotrlcl
represcnt ln elen older unrecognizeti complcx.

Fissure "X i uccelìi" rrsscnrbl:rgc can be considered
iÌs .l ne1\'1.1!rriìl conrplex. represc!ìting a pcopling phrse
closc to thc colonis.rtìon of Sardinia bv anccsrors of thc
the l<rlìon'in{ chlr.rctcrizi n g tl\ ;\ :' P eù eg,t ceros -T),r-

lris.r5 --\r .\i",r,,,,1ri.t,. Lrii. \ ( .,).J,)iJi ,r'/",lr. quifn \t r ri-
t,t,.-. IL.\r,.\u,,,,, l: B .\r.r1,,r.rl .p. :. ,tL,ì11 \'t r".
st ilrs-:. irr J,,r..rt \i.s li.ì, ,.trt. , t.,|

crÌ trluseunrl..rscribecl [rr Gliozzi 1,, \l.rl.rtcsr.r ilgSl) ro
NcsogtraI rttt,lotii.

. The nrorphot.r pe C. lJolinac (?Cîprinac) gen.
et sp. no\-. inclLrd.'s,rnlv onc 'pccinrcn, problblr bclonr:-
ing to rr neu llcnus. ch.rt.rcterisccl l-rl snr.rll sizc, stotrt
horn-cor-es rn.rlkctlìr rcicctccl l,.rcli,r.rr',.1r.rncl i,:rintcd nr.'-
dilllr .rt theil Lr.rscs. l-hc rcl.rtirelr long horn-colcs nrccli

.rlll nc.irlv joincd.rr thcir b.rscs rrouìcl rtrggest.rlìocating
such .r tlron into thc rul,i.rrlilr of C.rprin.rc..rìrhoLr:h. so

ftr. thc prcscn('('oi sinuscs insidc the horn-corcs (Genrrr
1992) h.rs nor [rcerr rerilie.l. \loleorcr.. thc peculi.rrnror
phol.,gr r)i tltis spteinrert nr.tkcr ir cìistincr front lll thc
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ings.

rhenicola contplex" (Sondarr et al. 1986i Klein Hoînrci-
jer et al. 1987). The ncw faunal complex is identified on

the basis of the occurrence of ncw immigrants (?Cynoth-
eríum sp. and, Tyrrhenicola n. sp.) cocxisting $,ith forms
oi the previous assemblagc as ùlacrtcd cf- M. majori and
Rbag,zpodenus ninor, For this complex, we suppose iìn
Early to early Middle Pleistocen c age. Tynhenicola and
Cltnotheriun would appear to not be especially endemic
compared to latcr assemblages.

The chssical Middle-kte Pleisrocene "Praene-
gaceros-Tyrrben icola complcx" (Sondaar et al. 1986; K Icin
Hofmeiicr er al. 1987) îî Mr. Turtavisrx can be subdi-
vided in two "sub-complexes", on the basis of their suc-
cessive stagc's of evolution. In quarries "XI canide", "XI
dic.2001". "XI mitr2002. "XI 3" and "XI rondone" is doc-
umcnrcd in f.rct rhe occurrcnce of prinririve represent.r-

tives of taxa char,rcterising this complex, such as Prae-

megdceros sp. and Cynotberiun sp. associated u,ith f,r-
rhenicola henseli- Other taxa appearing associated rvithin
this "primitivc" "Pra en egaceros-Tyr'rbenicola complcx" arc

Enbl,drictis sp. a,nd Rbagamys onbodon.
The " Praentegaceros-Tynbcnicola complex" as de-

scribed in the literature (Sondaar er al. 1986; Klcin Hof-
meijer er al. 1987) seems to be represented in quarries

"VI banco ó" and "VII 2", rvhere abundant samples oI
more evolved taxa occur, including Cynotberium sardous

and Praemepaceros cazioti-

On the other hantl, this interprctation is apparently
in contradiction with the conclusion drawn by rodenrs

and lagonrorphs, since Rhagamys orthodan, Tynhenicola
benseli a.nd Prolagus cf. P. sanlus írom quarry "VII 2"

seems characterized by primitive norphologies.

Palaeoecological and palaeoenvironmenral indica-
tions comc basically from the preliminary data of avifauna

and herpctofaunr. The fossil bird renrains indìcate that all

sires are characterized by species of rockl'habitat, domi-
nated by cliffs. Moreover other taxa! such as Anatidae and

R:rllidae, suggest rhe presence oI nrarshlands not so far
from Monte Tuttavista, n'hilc others (Cotumix, Alauda
and Melanocorypba) indicatc also rn inrportant open dry
area. The ongoing complete rnrlysis of the entire bird
collection (separated by fissurc fillings) wiÌl allow us to
reconstruct the evolution of the environment in the Oro-
sci area from the Pliocenc to the Late Pleistocene

The main palaeoecological indication derived fronr
herpetofauna is the sharply contrasting apparent syntopy of
nrembers of the gencra Speleontantes and Agama À qutry
"VI 3": the first inhabits preferably rreas that are relatively
humid, while the latter oncs arc usually considered as proxies

of arid environments. Nevertheless, since cave salamanders

live in caves, crevices and intcrstices (or nearby), it is not un-

likel,v that such cooland humid microhabitats were scattered

in a relativelv dry and sunnv Mcditcrranean envrronmenr.
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As hr rrs conccrns pal.rcobiogcogr:phic indìcations

deri,rcd fronr this studi', r\vo:rre the miìjn poinrs îì'r:1î arc

îo bc nlrcle. First, dur'ìng the entìre tìnrc sp:rn rcprcscnlcd
bl the Mt. Tutt,rvista irunrs, scver:rl episodes of colonizr
l orì lr',nì ttt.LinìtrrJ.rr. iiidcnt. rr .rrkin3 rh. rt rìo\e,.. ù

ia,-rnal chuges thlt chu;rctcrize the successir,e biochrono-
logiclJ conrplexes. Such frunaÌ events inlolvc t.rx,r,,rÌ1 ,u
riving to the ishnd lrom the Europe;in bioprovince, thus

confirmins thc biogeogr:rphic .Eur-opean rllinin'.
A sccond important point is the occur rence of llrge

,rnd nedjum sized c.rrnivores (:rctire predetors like thc
l.runting h1.:renr Cl:avnaporthetes and tl.re large n.iustelicl

Panttottìctis) ìnto en cndcrlic insular iaunrrl ,rssemblrrge.
'Ì'he occurrence of llrgc' carnir.or_es in island ecosvstenrs

is ln exceptior-r, especirllv i} such taxa maintlin e strìctÌr
cu'niyorous behaviour and dict. Island cndcmic launaÌ
.rssenblages result in i:rct tvpic.rlh'impor.erìshcc1 and cc-

oìogicelly unb,r1:rnccd (cfr N4rcArrl.rur: E: Wilson l96ll
Sondaar 19l/). The idcnrjficatìon oi r Ìargc sizcd h1'ac-

njcl in the Mt.'luttavista faunal asscmbhgcs is o'ìdencc
thar requircs r-rs to rcconsidcr thc biogeographic historv
oi the Plio-Pleistocene Sardinia-Corsican messif.

.Acl:nar;lcQqntot. It n v,nh rncl duc ro:rcnLion here rh.rt

thc srudr oi rhe \lonrc Turrl isrr iossil rssc,rLrlrrcs ìr.rs brcn possible

Bet{ertí,,11. Delfíno, l. Kots,tkis, F. ilarcolini,
'lorrc, C. ll"-ari. t\. ,lr.f: \.'nlli x B. \\'ilkaus

thrnks ro thc discolctl mrdr in 1995 bl i\lr. Girrrpictro trlele, s'ho

idcntìiiol rhc fi*t iosìl rcnr.rins .rrrd .rlcrrrd rhc conrperent .rurhori
rìcs. rnd ro Df. Luci,rfo'lrebini (Ofiice oi the Soprinrcnlcnz.r per ì

Benì Archeoloeici. Srss.rril, rùo grrc r prccioL,s conLrrbutior durrng
rLc iìrsr r c.rrs ot tlonrc ILrtrristr rrer sunci: I'iclcl rork in Lhe rter
h.rs been ircilitrtcrl thrn[s ro tLc coll.rbor.rLirt sLrppon of thc Torr ol
Orcsci public.ruthorìties rnd ol thc \fonre Turt.rrisr.r qurrrrìn: lirns
,rncl qL,.rnr oper'.rtols. The presenr conrribution rcprscrts.r prcìinrr
fiìr\'fep.rî on the erhrrsti'c 'tudr carried orr under the support ot

thc Soprinrendcnz.r per i tseni Archeolorìcì pcr lc prcxincic cìì Srs-

srì rnJ Nroro. Sincc 1995 sork rr \{onre Tutt.rrist.r hrs been dorl
opcd Lrndcr dilrcrcnr "Soprintendertì : in chronologicrl orcìtr, Dr. f.
Lo Scì,ir.c,, Dr. lr. ll,rrconi .rnd Dr. F. Nicosir. Prcprrrtion ol Lrrtc
nrnrn,.rl specinenr iron, encrusting brcccir h.* t,ttn crrrìerl our siLh

skìllness.urd plience b\ ){,. \'1. Arol. . C. Pimilis (Nuor)). \:ìsh'
ìng oi rons rrrl rons ol scdin,cnr rs scll rs Lht hurc v,rk oi pickin:
for n,icrcnrmmrls collcctìor las bccn possiblc thrnks to thc unvrlu
:rblc hrlp ot lì (ì.rtrc, A. I:.rncelL,. G. \lercuriu, A. Uselì. Surht rilicl
br A. Dclùssu. D,. ,\. Espr kindl\ pro'ided hcilities ior t r,l ins firh
renebr.re. l'roi. R,L\ nìond Bifrx,f iHo\.ìfd L,ìj\ef\iry) exsrensirelr
inprorcd úe En,:lish hngursc ol nra,ìurcrìpt. \\t rìsh Lhrnk hin sin-
trch, Authors cqurlir conrributed ro Lhe generìl di\cùssion rnd io thc
. ',1u,! ,p (' (t(. ,.'t,.''
sibrlirv oi the follol inc.rurLors: Geologr (11. .\,cr, C. li,\cfi). Pjsccs

iB. \ilkens). Herpetoirun.r (Nl. DeLhno, T. Kotsrkis. ll lrìr.rs), Ales
(C. Iledcrri. ì\'f. hvir), fr i,ùcco,rroqhr, Soriconrrrph,r, Chiropter.r.

lìodcnrir .rntl Ì-rgomor ph.r (C. Anu,:lonc, C. B.rrisonc, T Korsrkis, F.

Mlcolini). Primrres rnd C.rrniron fL. Abb:rzzi. L Rook, l). To,,er,

suidrc (ltl.R. PrÌon,bo). Ce,ridre (1.. Abl)i,,ì,;\1.R. P:Llombo), Bori
clt (\1.R. Prlonrbo. A.\'rlli).
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