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FIRST RECORD OF THE RARE MARINE REPTILE THOLODUS SCHMIDI
FROM THE MIDDLE TRIASSIC OF THE SOUTHERN ALPS

FABIO MARCO DALLA VECCHIA'

Rceì*d ,ll,trcb 27, 2Aú; n(elted August 13, 2A03

Kq tt.ords: Tholodu: trxonomic ,rflinin rrnd rangc. Ichrhl'c>
saurii. denrition.

A bstract . Tholodn s schnizli. r rrre nnrine reptile of dcÌltcd affinity
rnd rvith a pcculiar durophagors dcntirio, is tor the firsr rimc recordcd
outsidc the l\'luschelkalk B:rs;n ot Cenrrrl Europe. Parts ofa rnandibular

rxnrus and a nlixille, borh bearing rcerh rnd nearly uncrushcd. have bcen

found in the upper Anisinn (B.rl:rronicus Subzone) ol northcastern ftalr'.
Thc toorh inrplantation is reìatirclv complcx. *ìth borh "alvcolate" and

"rnk\'losed" tcc!h. Disùnicul,ìred posrcrinìrìl boncs of an ichthyosnur
hrre been found cÌo* ro, btrr nor in arriculrr rssociarion rith. rhe den-
rigerrrus boncs oi Tholodr:. -fhe humerus lcscmbìes rhat oi immaturc
individurls of rhe Chinese genrs Chaahwdul'us. This associrtion, rnd
sorne feÀturcs of teeth rnd dcntigerous bones, suggests ùr Tholo,lts
nighr be r grippiid ichrhlosrur.

Rias:unto. Thokxlus scbridt, un rrro rettìle nr.rrino di discuss.r

aiiiniti tassononrìca c con uniì denrarurr durofrg:r peculi:rrc', è sccna-
lato pcr la prìnrir volrr al di fuorj del Bacino del Muschelkrlk dell'l-u-
ropr Ccntmle. È st.rro rinvenuto ncll'Anisico superiore (Sottozon:r a

Balarcnicus) dcll ltalir nordorienr.rle rd è r:rppresentrro dr un rrnro
mandibol:rre incompleto e da un nrascelliìre, enrrenlbi denrigeri e poco
complessi. Linrpianro r.iei denti è relarirrnrente cornplesso, con denti
sia "aheolati" ri:r ";rnchilosari". Oss:r postcrrni;rlidisarticohtc apparre-

ninu id u- IIlo\.rL , rL'To.rrte Lro\ lt< Licino, mJ n, n rn conne"ione
rnetomica, rlle ossa dentrigere ài Tbolotlus. Lomero assooiglia a quello
decli individui imnraruri delgencrc cinesc C,baoúrsa;rrzs. Questa asso-

ciazione e alclìni carittcri dei denti e dellc,ossa d,"ntigerc, suegcriscono

che l/rolodas possa rssere un irrio\iuro grippide.

lntroduclion

Tholodus schmùli \'. Meyer is a rarc but peculiar ma-

rine reptile kno*'n from fragnenmry remains from the Mid-
dle Triassic of Central Europe. It is characrerized by large

reerh, which are capped by dark, bulbous crorvns with api-
cobasally wrinkled enamel, and maÌked by high "roots" with
folded dentine (Sander tr Mazin 1993). The fossil record of
Tholodus ts rather límited and consists of seven fragmentary
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lì9. l \lCC ill.ì'r0. /ltl r1r..,n"ra1:.'l hc no Jrnti-r,,,u. l',,r.'
} prcsen ccl bel,'r c e,'rtìt1l(re fi.trfrii(,n. ).r1. t,r, ,. I I n,tt.

tooth-bear;ng boncs .rn.l sc\cr,ìl isol.trcd tccth iì.oìrr (;rr-
nrrn\' (\'. lvle) er 1351:Iìrirsch I906:Jrckel 19C7: Pelcr. l9-l9l

Srnder' & .N'lazin I 99-lt H.rns H.tgclorrr. pcls. conlìrì. l. .rrlrl .r

pxnixl lo\\'er j.uv ironr I)t,l.rnd (S.rncìcr & NI.rzin 199-ì1.

In 1996 Nlr. ì\t.rrio C.rnrpibclli clt'n.rtc.l trt,' ,trr.rll

blocks oi rock rr ith losril lrrrrrr:s to thc \lu\eo Gc,'ì,'sìc,,
della C:rr nie oI Anrpezzo (U clinc Pt or ince, \ L It.rlr'). 'l hc

blocks n erc cc,llectccl it onr .r singl.' outcloI t1c.tr rhc \tìì.ìll

lillage of Plan Cocés (l'iccìinr. Alt.r Tcrnrc \lurricip.rìitr"

Ucline lì olinccl Fig. l ) .rnd contrin tooth-be arir'ì!Ì boues

rcicr.rbìc to TJ:olodts .tnd ichrhlos:ruri,rn boncs. respcc-
riir:lr: The two specinrcns.rre clcscribccl hclc.

Terminology

Ìhi rcmir,'lo.rr .rJ,'prcJ l,'r lerture\ ot rht ithrhro'.rur
!rLrnr.nr. i' rlr.rr ,'i \1,'t.rni ,leee.rr. .ìnd th.rr corrccnrin{ denri-

ri,'n r. ir,'nr I)c\(f ,l'r6Sr, I JrììunJ ,l',6'lr .rnJ. .u rrr rs ir r. Pr'.-

'rhl.. lrcnr \1,'rrni l'/'/;lrr. In .ì(.or(l,rn.. \ìrh Pt!.r Ll96S). I

L,.e l,,,.e rn.tc.,J ,,i l''1 . A' ii,r rhc t.rronorrl ,,r ichrhv,r-
.,rLrr', I reicr ro ì1ot,rni 11(r'r')br ,rnJ llrì\.h s ,\l.rtzlic t-IJJJ;.

:\. ronr r,', IVI'lÌ I n.r irur. ,'l Vcn(trrìtr P.ìl,ro,rrolt'r. .rn.i l'.rìc-

,'.,nLl,r,'p,,lor.r Chin,,.r Ac.rtl.n,r ol Seicrl.rs. lJciiingr \'1ÌrSN. IILr-
sco Iriul.rrro Jl Sto,ir Nrrur.tlc, UJ nr: llC(1. \lusco CtLrìogico tìclÌ.r
( .ìrni.ì. ìnìf./zo.

Systematic paleontology

(ìl.rss Reptilia Lin n;reus. 1753

Orde r Ichthyosauria Ill;rinliìIc, Ilì-15

l:.rrriI Grippiid:re? \\'inr.rn, I9]9 nonr. r'insl. e\ Grippìdii

Gcnus 7lo1orllrs r: l\'lcver, 185 I

'lipe spccic': I h,'l,"lt ' :L lutìrlì \. tlt\.,. ls5l irì,,n,,r\.pic,rll

Tholodus schmidi \'. trlcver, I tì51

,l rq' I :,' s

1r1t ! lvlolr Stl:tttLh \L vtl fl t , pl

il, iig;. li ls.
t')i6 Ih'loJu; \<lrrìtli
t\-\.
l'.tc7 Zralr,r/rrs lrekrl,
l1{\. l+-17.
t'ti1 Tlnl, r stlniltt S,rìiIìì \\i,(xl-
$.rrl. p. 179.

t')i') 'Ì LblD,l!: \l,,ili - l)ercr. iic.. l-
.l Ii ll:.. l-l.
t')6't llnlolr: v,tntli Kuhrì. p. 6C.
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i,ì. ir.l.16r ii!. l.
t\)')7 tlúla.lt!\ - Rirppel N H.rrdoÍn.
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t\t'tN tlttolts stlnìlì 'S.rnLlcr & |.r1,-

!r, p. !ii.
t<)')', Tl;olqlÌ\ srÀri l - l l.rgd,'r'rr òi
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Description

Thc tooth bclring clcnrcnts rrcre origin.rlìr' 1ìr'c-

servcd on r singlc irasnrcnt of lirnesrone (trlGC -lj:-i9C).
Thev consist of l palti;rl Ios'ct iar r.rnìus rncl ù rlcllll
complcte dcntigcrous bonc'idcntiiicd rs r nri\ilì.ì (see

belon). Thcv oere origin,rlll pl:rced close ro c.rch oth-
er, \'ith thc long a\cs iÌrr:ìnijcd in r \Lshrpc (Fig. 2). An
isohted toorh is presen'cd rlong the hbi.rl m.rrqin oi thc

lower j.uv r,rruur. Thc t\\'o spccinlens lre itrcontplerc bc-

crusc oi fr.rcrr-rriDg irncl *,clthcring of the bcd cont.rining
rhcm. The bone s h,rr e bee lt pr ep.rred frour thc lirne storrc

rurarrix rrcchlnicrllr',rnd chcnricallr' (dilutcd fornric .rc-

id buffcr.'cl bl c,rlcium phosph.rte). Thcr .rtc pre,'ct-r'etl

rhree-dinrcnsionrrllv and sr,rficr-ed onìl slight conrprcs-
sion :rnd clelorrrrltion.

Mandible. The nr.rrrdibul.rr' .eqttte ttt i,' .r portctiol
portionof thc right r;rnrus, lJ0 mnr long (Figs. -i-+;. Thc
los er j,rs is slcnder, rtith .rll thc boncs terl tlong:rtctl ,rn-

rcropostcliorlr', Thc spccinrcn suflcled r slìght distortion
in the verticrl (srgirrrl) pl.rnr', such thrr thc ì;rbial h.rll i'

unn,rtur,rlìr'hìsher th.rn the lingual orrc, ant{ the splcnial

is det.rchcd lronr its cont:rct sith thc dcntarr'(see l:igs.

-11ì, {8, .rntì 5A ).
'l'hc spleni;rl nr.rkes up thc lingu.rl side ol the ntan-

clibul.rl Ir.rgucnt ls l ell rrs, rrt lelsr alttcriorlr', the ventral

rrrlrqìn ,rncì rhe lon'cl p,rrt of the l:rbirl side. The nrid-pos-
rerìol portion of rhe ventr.rl parr of rhe nrandible is nriss-

ing; thus thc posterolcntt.rl crtent of thc splenirl renrlins

ìrnkno\\ n. l'hc bone is thin dorsalh .rnd beconres nruch

thicker. (rr'ìdcr') ve'rtt,rllr'. The sìighth' deîormed dentrrl'
constirrìtcs lhe dors,rl sicle .rnd the uppcr prrt oi the l,rbial

sicle ol the nr.rnclibullr scgnrent. In labirl lies: it is l lorv

.rnd long [)r'nc. bladc-ìilic 1'rostcriorlr'.rnd thick rnreriorh'.
C)n rhc l.rbi.rl siclc. it l r.rp' .rlound rhc dor-sal part of thc
suranqul,rt (l;ig.5A) .rnd rntcliorlv ir rvt.rps rround thc
uppcf prn ,ri rhc angr.rl.rr (Fig. +C). A tieep, n ide troove
runs lt'ngitr.rtlin.rlìr along this sicie, shrllou ing postcliorir'.
'fhc ìingu.rl siclc l.as origin.rlh in contlct lith thc sple-
rri.rl. [rut tleiornr.rrion clispì.rced it, erposing the rough lnd
spor.rgv sLrrLrrrrl surfrrcc. Tccth occur lingulìly on the clor-

s.rl siclc oi rhc denrirr. \\'h(rc.s the l.rbial hrlf of rhis side

is.r ihr plrtfornr rvithout tecth
.rncì.r'irh.r iinelv spongv te\ture,
rvhich becomcs rvider anteriorh'
(lrir. +A). The l.rbially cxposed
rur.rnqul,u is rvcclgc-shlpcd, t.t-
pcling losrr:rlir' .rnd beconing
thin r e.ntrlllr'. It covc'rs the dor-
srl prrt oi thc rnguhr. A poste-
rit,r fr,rcture curting lcross the

i.rl sh<x-s thlr l dors:rl llnrina
of tht .rngul,rr fits inside a gxrolc
ou thc ventrorrrcdial plrt of rhe

sur'.rngular (Fì9. 5.4.).

\l(;Cì i-ì:190. IInk rs *b
,,rr,/i. RiqIr loscr j-r. rrnrus.

Jnlings. .\. dols.rlr t]. rre-
.li.rl: C. l,rtcr.rlr D, rcnrr.rl.

Cr,r.'-h,rr.h partcrn intlic.rter

rlrc t'rr,lrn cd.:t of the l>onc.

\erlc b.rr i. l: nrm. .\t'brcti.r-
ti,,f': r. rfgul,ìn bc. lrl.rck l,ìr'
rf ('l r(rìì.nrulì or ùt,ìrhnrrrrt
b,,ner J. tlenrrrrr gr. trrxrcr
nrt. Ilcclcl chrnncl: p[. l:rbi.rì

pl.rrt,urr,'i rìr.' dcntrlr : s. ltlc-
nirl: .r. .urentul.rr': :it. rin:lle
i.t,lrrtrl r,x,rh. prob.rt lr r ntr-

'r.rl 
nunJil,ulrr onc; "..lcnt.rrr

.ut'r'.rl 
'ur'l.rcc 

ior thc splcrirll
lJ. r(.rh l-9 L\.c re\t)i :. po,i-

.ihlr roorh lcnr,rins.
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Fig. i ' MGC Ii:19t, Tbololrc sclnirtí. Cross'sccrions of bones.rnd

r(cth. A. Posrcrior cross srcrion of thc loscr jrs porrìont
B, lbsrerior cross-secrion of rhe m:rxill.r lthc dors.rl side is

the left side ìn the iigure)r C, di.rconrl (lronr upprr l.rbi,rl

rc brs.rl lingu.ìl) secrn,n ol nand;buhr rooth -1. -\trbreri.r-
tions: .Ì. rngulir (dorsri l.rnìnr)r b, flurcd b.rsc: cr, cror ni

d, clenrrn I nc. )tcckel chrnncl; pc, pulp cr in: s. splenì.rl:

sr, sur:rnsula| ll-9, teeth 8r) (see tcr!). L;nìe$on€ rrriìrr;\ i\
srippled. Scrlc brr is l0 nnr.

The bone exhibits a fine spongv rerrùrc on all of
its non-sutural surfaces. Meckel's chennel is filled wirh
llmestonc.

Mandibular teeth. Ten tooth positions rre preseDt

on the irrgment. Tecih arc arraniled in a singlc ron on the
posterior and antcrior parrs of the loler jlu fr:rgn-rcrtt,

$'hereas in the mid-part the tceth:rre set in t\ro ro\ls. I
numbcred rhe reerh srarring fron rhe lìrsr anrcrior (rooth
1) to the last posrerior (tooth 10). Ol coursc, this nunr-

bering system does not correspond to the origin.rl count
of toorh positions, as the nrandiblc is inconrplere. For
convenience, I dcscribe the tecth from rear of tl'lc bone,

because rhe1. are better preserled.
The tl'o rcarmost tceth are set in l,rrge end rel,r-

tìvelv deep alvcoli (Fig. 6A). The two alveoli rre scparated

from each othcr b) a lcry thir'Ì se ptum. The linsì.r:rl ,* 1ll

of e:rch alveolus is also cxtrenrely thin.'fhis rvall is iorver
than the llbial waÌI, but this is at lcrst p:rrrl)'a resulr of
deformation of the dentan'causcd b)'corrprcssion. The
postcrior tooth (toorh l0) is nor yet functional, as its

crorvn does not rise fronì the alveolus. The cron n of the

other toorh (tooth 9) is also onll- partl-u- elcvared above

rhc margin of rhe llveolr.rs. The cros'n of rhe porterior

tooth is :ìt least 12.5 nnr lons nesiodistallv and 9 ÌDnr

rvìde l.rbiolìneuallr'i rhat oi thc orhcr roorh ìs 17.5 mm
long, ebout I1.5 mn n'idc rnd rbotrr 10 nrm hiuh apicobrr-

sallr'.'l'hercfole, !he crowr'ls oî thc trvo tecth 
'rre 

ellipticll,
ìongcr thrn * ide. Their superfici;rl colour is brighr bl;rck
and thel har e a pointcd .rpcr. Thc orn.rnrentltion of the

surface consists of wrinkle-li1<c, irrcgular, but long, apico-
basal ridges (Fig. 6B). Sonretinrcs thc ridge stirrts;rs:ì sin-

gle n,rinkìc fr-onr thc ipex lLnd bifurcates on rhc upper part

ol rhc crorvn. Thin transversc (equatori;rl) gr ooves m:rt k
gro\\'th strges of rhc cr os n, nreking a reticularc pattcrn
rvith the nrinkìcs. The cro*-n of rooth 9 is slightìr'as,vnr-
metrical, i.e., rhe pointecì apcx occurs more nresialll thln
clistalh'. The b.rse of this tooth is grl. coloured and fine1l'
Iluted. Thc bascs rrc nol ankyloscd to the wrrll of the:rl
veolus, but it is not possiblc ro discern s'hethcr thcv irre

:rnkylosed.t the bottonr. Toorh position I ìs replcsenrcd
l-ry a sheÌÌor. socket I I nrm long, 6 nnr *.ide, and + nlnl
deep on the labial sidc (Fig. 6C). The hbial side ol the
socker is decidedll decpc. than thc lingr.ral sicle, rrnd rhis
is nor caused bv deform:rtion. The renrains of the flurcd
toolh basc arc still prescrved in rhe labi:rì nr:ìrgìn oi the
socket, ank) losed to rhe bone and penetrating sonre nril-
limcters iuside. A black laver, pr obablv of ccrìreÍrtum ol
densc attlchnrent bone, occr.rrs labialll' bcrn een the b;rse

and the nrrndibular bone. Thus, rhc rooth basc has rhis
kind of attachnrent onlv rlong the ì.rbiaÌ sidc oi thc socÌiet,
n-hercrs llong the lingurrl side it nrerclv rests ag,rilrst the
bone. Tooth 7 is represcnted bv a rcletjvell small, erupt-
ing clliptical cro\vn, \\'hose exposcd part is I I nrnr long
mesiodist,rlll'. The tooth seenls to be placed in r socket
v;irh a rcrv thirT linsual u'all that is decrdcdlv lol'er than

the l:rbj.rl nall. The thin, black laler of cnanrel is nrissing
in sonre pleces. shos'ing the undcrh.inq ìighter denrine.
Tooth 6 is iirmlv,rnkyìosed ro rl.ìe bonc and is brokcn.
The prescrved loscr part of rhe cron n is ;rppro\imitcll
I5 rìrìì l(\n:t.1l1Lr d(Jr. nor ..\on .trtr tr.t.. oi r pulp crr-
il'or enl othcr inner srrucrure. Thc bxse is nor exposcd;
thus it is eirher l.rcking or is luiìr'encloscd inside the
bonc. Tooth 5 (Fig,6D) is in the srme condirion rs tooth
9, but is dccidcdll srrellc'r (the cron'n is rbout 13.5 nrnr

loig). Fciìturcs of the rrlveolns are the srrrc;ìs thosc oi
roorh 7. u irh r linqual lr.rll dccidedlv lou er- rh:rn thc lxbixl
rvall. Tooth.l is 13.5 long,7.5 nrnr nide and.1 nìrn high.

Thc uppcr pirt of the crown ;s completelv r-orn ;rrvr1.

Ir shos s :r l ide ellìptic:rl s'car-hcet dors:rlh' (Fig. 6L-F)
rnd:rnother smallcr one labi.rlll'. The Ìitter irppeirrs ro bc

a piece of crorvn split ir\\'av durins ieecling. There is ncr

pulp ctrvirl oI inl othcr inner structul c. Thc' flut.d ì:rsc

ìs lnkylos.d to thc bone and is expose'd oniv linr:u:rll1-,

rising up to.l rnm lbole the bonc surfirce. There is a,"lis-

tinct ncck betn-cen clos'n rrnd blse, nrarked also bl thc
difierent colour oi thc trvo prrts. The portior'Ì oi thc den-

txrr berring teeth l-J is contprcssed and p.u tll dcfornred-

Onlv r cross-scction ol thc tooth \\'herc ìt nteets the bonc

surfacc is prescn cd for- tooth 3. The pllne oI rhe section
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is inclinetl, intelccpring thc crol n irorr thc Lrpper hbì.rl

,ide ro rhc loner' lingu,rl sidc. This scction is cllipticil,
1.1.2 nrnr long .rrr,,l rrbc,ut 9.5 rrur rvidc. but rr irh .r ll.rt-
tcr lingu.rl nrergirr .rrrd r rìr()rc con\-c\ l.rbi.rl nr.rrgin (l:i{.

5C). The nresi.rl. disr.rl .rnd l.rLri.rl rr.rrgins of the scction

shol, I bhcli lrr.ers oi dentine, xnd there is rr pLrlp crvity
.rbout / urrrr long nresioclist.rllr' (lìig.5C).'l'his inner lav-
cring rescnrtrlcs thlr of .r llrlrrlrr-r tooth cross-scctioned
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ilr tire upper part of the basc (sce Pelcr l9-19. lig. 61.l'he
flutcd basc, visible lineuaìh'in cross section. rppcrlr.s to
bc fusc'd ro tlre bonc. The rcnr.rins ol,rn old toorh. ne,rr.h'

corrpletcl\- Norn al ari are possitrlv pr escnr inrnrecli,Ìrelv
hbill ro roorh 3. Tooth 2 ìs ptcserved simil:rrll ro rooth
8, rvith the hbi.rl side ol the brsc sct inside rhe bonc.
The socke t is 15.,l mnr long, ud onll 'rbout 

5 rrrrr rr ide

duc to lebiolingurl clefornration. Tooth I is lc'presenrccl

bv onlr rhe ,rpic.rì porrion ol J cro\ n s ith .r srrrrìl point-
ed apex, rvhich indicetcs thet thc tooth srs sn.1ll. The
surface shots rhc s.lmc o.llanlentarion .rs rooth 10. The
tooth is set in an eìr'eolus.

A singìe ìsoÌ.rted tooth is plescn'ccì on thc clcnt.r-\'
riong thc Ìaterodorsel mrrgir oi thc louel j.n (Fìqs, 3-

1, 6C-H). Tl.re ovcrrll morplrologv of rhe roorh.rncl rhe

orn:lmentiÌrion oi the cro\\'n suriece is sinlil.ù to rhit ol'

thc nr.rndibuler teeth cìescribcd rbor e, Lrur thc mor;rhol-
ogv of the cron'n is sonre\\ hiÌt diflersnt. Thc cro* n is p,r-

eocla-shlped, n'ith rr nrcsiodist;rl or'.rl cross-scction, 10.-{

nlnr ioirg,9 nrnr 'r'itle.rnd 10 nrnr hish. The :rpicel p;rlr is
pointed, rnd bears no trlccs oi serr. The b:rsc is crlin-
dlical *'ith,rn clliptìc.rl cross-scction (r'r'irrinrunr lc'ngth

11 nrnr, maxinrunr r'ìclth 6.7 nrnr) irnci ll nrm high. lt
ìs stronglv flutcd, due to deep inioldìnr oi the clcnrìne,

About 15 iolcls arc plesent in sidc ricn'; thcr'.rre hol-
lorv rubules open rr rhc side ircing the inteln;rl pirrt of
the blse, and the rl-icler ones bìfulc.rtc'.rpprct.rching rhc
cron n. The intcrr,rl p,rrt of rhe trese is ìroilos; thc ioldecl
dcntinc being like .r {cncc. The tooth i\ rcnro\ cd lronÌ irs

nitùrrì se.1t in thc bonc. This ruggests thrrt its rvls not
anklloscd ro rhe bone oì cc'nìentcd .rt thc blst oi the

aheoìus end its inrplrrntirtior-r las problbh thccocìont.
Therc js a dcprcssiolr s.ith rn opening along onc ol thc

outer sìdes ol thc b.rse, th.rr ellou s ,r 'iew oi thc hollon.
interìor. This sl-ncrLrre r-escr-nLrles l lcsolprion facct, bt t
is nrost prob.rì:h ir'r iuriircr oi prcprration. Ii actuallv .t

nrtLrr;rl structnrc, it would sugqest thiÌt.r gfo\\'ing to(ìrlr
corttlctccl rhc lunction,rl one.

Mrxilfr. The othcr cìrntigclous bonc (Fius. 7-lì) is

clong.ìte (lcrlgth 9C nrnr). nirrrol (nrarinrum s icltl-r, er-
cltrding the tcerh, i\ -10 nrnr) .rnd lor (nr.rrinurr height.
c\cludin!Ì (he rccrh. is -l1.2 nrnr). Ths tooth-bc,rring side

is iì.rt.rnd pìatlorm-likc (F-iss. 7A. 3A). Thc oppositc side

is sliqlrth concalc (lriqs. 7B, Sll). Onr-'o{ thc ends of tìrc
l,,nr'. Ir','\.n.trtd.r1'.'.. lì( (l(r'r(nr rn iIo\\ .\cLron

(Fir. 5B). Tìrc othcr cnd is clccpìr notchecl rn(ì rcnds r
pr-occss lor*.rld (Figs.78. SB 1. ThLrs. th.rt cnd Lrorclercd.r
r ic'le c.rvitr. The notch is rr ell-cxposccl in one of the side

iiens (Fiss. 7C. SC). In rhis.itlc thc sulf:rcc oi thc tronc
is vertic.rì .rncl roLrgh; i.c.. ir prob.rblr rcprescnts x suturiìl
sulf:rcc. Thc opposite outcr sidc is.rlso lertic.rl irncl h:rs

tno rt,u{h sLrturrl surficcs (Ìtjgs. 7D, 3D).'fhe notch
cor'ltinucs -r'ith .r ch.rnrrcl ()r groo\.r' p;rrth closcd bv thc
cor'rpresscd olcrhlnsinq ciols.rÌ ll,rngc (Fics. 7C, 8C). A
Ycrr_ Iitrgc neurov|rscullr fol-inlen connccts !hc dol siì sur
l.rcc lith thr surl.rce of tìre notch (l;i:s. 7tl. SB),

'fhis bonc re\enrblcs t, Tlnhdtrs spccìnrcr tcnta-
rilrlr identific.l .rs.r lclr nr.rrill.r br I)tlcr.(19-ìc). tius. I 2:

pI.2, fig. l). Borh.trc rcl.ttivclr lo''r rrrcl clontrtecì, thev
bc.rr tceth,rnlngccì in trro rorvs in somc points. encl hllc
iìn.ultcrii()r notcìl .ìnd.r llr'gc forrrrrcn in a cc,r-respondin{
posirion. Assrrnring Pcr er-'s identific,rtion is corrcct, lntl
crrnsider-inq.r slnrnlcrricill irr.urgrrììcÌìr ot tccrh in rhc up-

Pcr ,tnd lo$ er jil$ s, the lt.lljiln specinrcn is ,r lefr rrraxill.r.

The bonc is inconrplerc postcriorl\: \\'herers ()nl\ iì

sur,rll ir.rgnrent of the rtntcriot pr<,ccss is nr issing .rnd ctnlr
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I:ig. S - llCC -l-il-ìea. I Lt'loh: xlnrdì. I clr nririlh. cLrsin{'. .\.
\enrrrli B. dor\.ìli C. lingu.rI l). l;rbi.rl. (-ross h,rrch p.rrtenr

intiic.rrcs rìre Lrlokcn ctigc ,'f rhe tron.. ALrbr cr i;rrìonr: .rp. ,rrr-

rcliol pror:cssr cr. erLrpt;ng rootlr sriìl completcll insiclc tl,c
bonel tr, lingu,rl {ror)!ci nc. norrhi lnrì. l.rrge nculrv.rscLr'
l.rr ii,r'.rnrrrr ,ì!i. n.ur,^,ìi.!LLì' i(, nrdì: s . sno.th h.rntl
ol cenrtnrunr or Jrnst.rrL,rchntnr b,ucr s.. 

'urLrrrl 
rrrli.rer:

\\1. sr.ìr l.ìcLtl l-9. rrcrh l-9 lsce tcrr): i. possibic r'enr.rin.
oi r ncrrlr crnplL,tclr srrn .sl roorh.

thc dorsrl portion of thc rostril p.lrt had u'orn,r*':rr,. Thc
other surfîces \\'cre erìrbedded in lin-tcstone \\'hen I pre-

prred rhe spccimcn,.lnd so thc\-h,rvc not been,rffcctccl
bv fracrure ()[ rcccnt \\'eirthcring. A verv Lrrge (its nririn

axis is about 7 rrrnr) ncurollscular foraruen piercing the

clolsrl surirce enrcrs thc posrclior end of rhe norch, The
dorsll suriace posrerior to thc iollrnen sho$'s an antero-
posteriorll elonsrrcd, r-c.lrtivciv shrrllon .rncl rvide de.pres-

sion n'hich giles thc sur frcc rì c()nc.rvc ispecr. Thrce snltll-
er neùro\'.rsculir for.rnrinl picrcc this surtlce. A proccss
slightll bcnt nredirllv is senr:rnrcriorlr.. This proccss bor-
dels the l:rbirl marsin oi thc notch. A large neurovascullr
forlmcn opc'ns hbiodor srlh' in its prorirrrl part. This fb-
lanrcn is probabh relîtcd to a corrcsponding iorrncn in

the norch sur-iìcc. Thc vcrr r ropro xinr î! pxrt of the proc-
css is iuflatecì bec,rusc of the prescnce oi a grorvìng roorh
still completclv inside the bonc (sc'e belon'). Thc dorsrl,
thin "roof" of the norch is onlv plrrlr prcserlcd, because

thc irnterior prrt \\'ls rr'orn.lNit\'. A nirro\\'. dcep ancl lou'

ijroovc runs rlong thc lingu.Ìl sidc. fronr rhc posterior end
ro rhc n()tclÌ. Thc fl.rngc "roofins" rhis groole is com-
pr cssed dorsor entrallr'. ;rncl conscqucntl' the groovc h:rs

Lrccn p.rrtlv closcd.'I'hrce ncuro\';rscul.rr for,rmina pierce
thc sur[rce of rhe notcl]. -fhe labirl sidc oi thc maxill,r h,rs

t\\,e biìnds ofvcrv ror.rgh bone *.hich probablt conrprise;r
sLlturrl con!.ct \\'ith iìrìothcr bonc. There ;Ìle possibl)'rwo
or rhlc'e sutur.rl irccts. The lìngull siclc also has a rough
surfece imnrediltelv ventraì to the groovej suggcsring rhît
rhc bcrne t rrs open lnd Possibìr' suturcd ro irnorher c.lc-

mcnt aìong this sidc. The bone surilce is lll lls n-rorc. or
less spongl or c.ìnc!'llous. Thc cross scction sho*s that
rhc bone closc to thc dors.rl suriac.'is finell l:Ìrered.

Maxillarv tceth. Thcse rccrh hrve basicallv rhe

s.ìnrc sh.rp!' rrs the clisr.rl clcnr.rn rcerh (Fics. 7-9), but
the lnkllosecl recth iÌrc bcrtcr presc'l\ed :ìnd .lllo\\' ob-
ser'\':lr;on of sonrc aclditionirl icltr.rrcs. The teeth iìre rr-
r.rngcd r-oughìv in lvo ro*s. rìong both thc tingurl ;rnd

l.tbial nr.rrgìns ol thc fl,rt vcntliÌl surilcc of rhe bone. An-
tclior to the nrost lntclit'rl visiblc toorh rhe're is î litrge
inflltion oi thc bonc,.rpploxinr.rrclv l9 ùrìr lonq end I7..1

ntm rride. This is cruscd bl r lrrge srol ing tooth thlr is

still conrpleteh inside rhc bone. but can be seen througlr
:r snr.rll rrtifici:rl holc in rhc bone tissue. Thercfore, toorh
rcpl.ìcenrent s rs ertralveolirr .rncl the ncs- tooth did nor
shecl thc old rooth from belorl

The l.rbi,rl ros' hrs iivc rccth t hich rre :rnk1-losed to
thc bone. Thc tooth rorr'.rppe.rr-s ro lrc slightll sinr.rsoidll,
rvirh r I.rrger tooth lltcrnrrting s irh .r snr.rller one. Teeth
rlc directecl l.rbiovcnrtrllr', iìnd thcir \\'eirr ficets also f:lce

l.rbior,entr.rllr,. The crol n oi tooth 2 is globul,rr, longcr
(15.75 nrnr) rl,en nide (12.5 nrnr),.rnc1 lorv (9 rnnr, but it
is slightlr dciormecì). Thc tip of the cro\\'n is lorn rnd
shon s rn elliptical .rpicrì t elr ilcet. The cron'n ol tooth
.{ is .rlso longer ( l2 mnr) th.rn s idc (9.2 mnr), ancl irs api-
c.rl hrlf has been conrplcrelr' \\'onl r\\':r\'. The cron n of
roorh 5 (21 rìrnr long, .rlrout lf runr side) is lrtificialli'
brokc'n. Onh thc lon'crrrrost plrt of thc internal corc of
rhc cro\\'n rem:rins of rhc r.rrutlllr brokcn tooth 7. ()nì)

thc mcsial h.rli of roc,rh 9 is prcscrvccl:rncl crn bc'secn in

closs sccr;on. The birse is cxposecl in linguoventral Ìics'
onlr'; it is not hollo$,insitlc,rncl h;rs rn irsl'mmctrìcaì de-
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lelopment. Thc cro\\ n is rpicrll\' \\'orr'ì, \-irh .rn cìlipt;ciì
$eir fiÌcet. It hrs .t tricle pulp crvirv fillcd br c.rrbon.rtc

srnd bec;ìuse rhe,rpicll piìr't \\'rs originillv piclccil. Thc
dentine of thc crorvn is rhick lcntrolinsu,rlh..rncl .rbt'.c
all dorsol;rbi,rllrr rn.l i. thinnc, ro$.Ìr'd the brsc rnd thc

:ìpc\ on thc lcntr<'lingu.rl sicle (Fig. 5B). Bct\ccn rccrh
7ln<l 9 rhcrc is.r rcnrn.rnr oi.r pos'ible old lnd nelrlv
conrpletel\ \'orn t()()th.

The b.rsc is visible .rn thc l.rbi.rl :,idc c,f tccth l.rncl
5, *herees on the lingu;ìl sidc thc b.rse is conrpleteìr'in-
sicìe thc bonc. In tìre sntirììel tceth.{.rnd 9 tìtis p.rttern
sccrns to occLrl in.rn oppositc [.rshion (Iries. 9C-D).1'he
biìses of recrh I ,rrrd 5 .rre bcrrh surrouncled.rlon,r thc lin-
gu:rl side bv rr snrooth b;rncl thrt proLrJbl) cor'r'csponds

to cenlentunì or dcnsr: lll.ìchnìenr bone (ci. looth s ol
rhc lol er j.rrr I.

The closn sLlrircc o l niÌnrerìrit ion is l:rinter in thc
enkr-losed recrh rh,rn in the .rlreol.rte teeth. In lìirticul.ìr'.
rhc blso.rpicrl nrirrkles .rrc thinncr .rnd the tr.ìnslclsr
(cquiîorirl) sroolcs:rrc nruch less nr;rrlicd (l:ig.98). fhe
sorn or blokcn cro\'n\ sho\\ .r lcl\ th;n bl.rck l.rr cl t,l
en.Ìn'ìel, no pulp c.rvitr' (erclLrding tooth 9). rnd no in-
ncr Ìlr-ering of thc clentiltc like th.rr obserrecl in rrr.rn-

dibular rooth l.

Thc ìinguil r()\\' prc\crvcs thc elitierrcc oI lour
tccrh. To()rh positions I rnd 6 rrc rcpresentccl br r-cì.r-

tivclv deep sockets thlt I consiclel cnrpti .rlveolì (Firs.
7A. S-\).-ì'h.rt oi toorh I is 9.5 rìrrÌì kìrs. 9.1 nnr n ide .rntl

.rb()rìl 5 nrnì cl.'.'p; rh.rt of unth('is l9nrnlong,lbout l5
nrnr '.ide .rnrl is conrp.u.rriltlr de!'pef thin thìt ol toorh I

{depth is.rpprosìnrltell l5 rrrlr).'l'hc lirgu.rl.rlvcol.rr t.rll
oi toorh (, i,i decicledlr ìol er th.rn the Lrbial t.rll. Tooth.l
ir ccrrlplcre .rnd plc.clr ctl in iu .rlr colur. but is brokerr lt
thc uppcr p.rrt of tlìe b.r\c, Jncl r,,t.rtcrl in r \\'.rl to e\p()\c
rhc lingu.rl sidc. In this r'ìcrr rhc lt.rr,rì p;rrt ìs conrposcd
ol .rn e\tcr-r.rl "tencc" ol l-l l5 tubr.rì.rt-stt-r.tcrurc's. lrhich
lrc hoìlot tith lrr opor irrrrcl siclc, thus r-esctrblinq itr
closs secri()n irn upsi(lcclo\\ìr U, ìikc in thc singìe isol.tt-
c.l r.,c,th of the lorrcr j.rrr: l'hc ìnrrer 'iclc'ol rhc brse .rp-

pc.rrs to ltc hollor.'. Thc crt,r. n is longcr 11S.5 rlm) th.rn

uirlc i;rbout ll rrur),.rn<l is ll nrnr ìrigh lith .r pointe<ì.

Lu'ì\\'or-n rpe\ iFigs. 7A, S,\.rnel 9-\t. The supcriici.rl or-
n.rnrcnt.ltion is rhc ..rnrc .r\ r11.rt ol nr.rtr.libul.rr rooth 9.

Th.' .rh eolus is ìargcr thrn rhc tooth. t hich probrbh \\ ls
nt't fulh ftrnction.rl r.et. Thc !ingLrrl ".rll of rlre rhcoltrs
is ,lecidcdlt loo cl th;rn the l;rbirl u,rll (but possibli'ir h.rs

bccn prltlv cìlrr,,rgcc1 irccluse iL is r.tther thin). Onh thc

b.rsc.rnd thc bls.rl p.tlt ol .r n.tntt.rllr brokcn cro*'n ol'



rhe posrcri<,r tooth (S) .rrc plcserrcd. Ir is rentrcrl.r[,i.rlh'

clilected lìke thc conesponcìing tr)()th of thù otheÌ f()\'
(tooth 9). A t,rnqcntill section oi the iluttd b:rse ìs scctr rrt

thc.rrtiiici.rl cnd of the bonc. Thc brse rs rclrtileh cl.-c'pll

rctc,ted in thc bt,r.re (fig. 5Ìl). 'l hc bas.rl p:u-t oi thc br.o[en

cro\\'n \\'.rs ìrolìo.r'. es ir h.rs bcen lillccl bl sedinrent. Tìrus

+s7

I ìg. i0 i\1CC ll:-191, ic|rhlosruri
rn lcrr.rinr. .\, photogr.rph;
13. irrrcrprcrrrirc drrs ing.
S.rl. l).ìr i\ l! nrnr.,\bbrc
ri.rrions: .r. .rrl.rr .(orru,ìr: .r.
renill rib: h. hun,trus; nr.
neurrl rrehr n'. n..urrl spine;
ph. n,.rnu.rl ph.rhnr or n,et.i

crrprl: u. rLln.rr r.r. rrrlius.

there rr:rs :r ì.rrgc pulp cer in: The
denrìne sur-rounclinij the cavit\-at
the birse of the cro\\,r'ì \\'as thìn,
lìkc that seen jn rhc lcntrolingual
sidc of tooth 9. This toorh las
function,rl rncl s.rs broken be-

fore sedinrerrt:rtion occurred.
Excìuding rooth 3, the lin

gtul "lheolare" tceth arc never

lully grorvn or;rlc rcpresented b1

cmprv rìr'eoli. 'fhc fuily rror. n
iìnd \\'orn "lnls losed" teeth :rre

p1;rccd labi.rlhr

The sccond spccimen
Speciruc'r'r l\'lGC i32391

n-ls found less rhln I nrctre fron'r

MCC l1239C (ì!11io Canipibcì-
lì, pers. conrnr.) ìn thc srme rock
bcd. As lar rs ir c,rn be sccn in the
field (p.-rs. obs.). ìVICC -132391

likeh'crme Ironr rhe same lelel
rs NIGC il2390. Thc lithologr'
of the tlo s.rnrplcs anallzed in
thin scction is iclenticrL

A corìrplctc huDìerus, e

vertebr,rÌ ccnlr'unr. trvo neur-aì

rrches, r ccrvicll rib. tn.o spool-
shrped bones (Ìrossibl]' mete-
c.rrpaìs or phlllnges. sce belos'),
possible lrlgnrcnr.rlr r,rdius and

u1n,r, ,rncl .r clozcn unidcntifiable
bone h:rg:rcnts .1re pl cserled
(Fig. 10). Thc rsscnrbl,rge of dis

.uticulrtcd boncs \\'.rs p;Ìrt1y freecl

fionr the lirlc'sronc in order ro
idcntifl rhe single .'lenrents.

Thc l.'lr hunrcrr.rs is erpos.'cl in ventnl lien'(Fie.
ìC). It is nruch lonscr thrn nide llcngth/rvidth ratio :
l.6 l), its length is 71.5 nrm rncl the nrrrxinrum rt,idrh is 15

n'ìm. There is r lrrqc, rhìn bonv il;rnqe prnjecting frorn the

shaft anreriorìi, rvhich has x notch in the nridclle-proximal

p:rrt of irs ìrlcrior nr.1rsìi. Tìrc bonc' is slightlv danragcd

Tholodurliarrr tl;t .lltlllt híassit oJ .1lp:;

!

A

20 mm
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aror,ìnd the notch! \1'lìcre the bone is lcrr' thin. f l.ie nar-
gins of rhe two pans of the flangc scparrtcd b. thc notch
are rouncled. The rrediodisral part of the postetior nargin
o{ the shafr is conc:rr'e, and beconres sììghtll convex proxì-
nralì1'. The proxinral f,rce is flat antcriorlv rnd slighth con

cave postcrìorl1', r'ithout a r:rised hcecl. The,'ent.al patt of
the proximal r-r-rargin posterior to the deìtopectotal crcst

is slightJv thickened. A deltopcctorel tidge runs postcro-

distal\' frorr a knob like deltopcctor;rÌ crest. A tracture

slightlv displaccs thc posterodistal pa.t c,f the h.ttneru.,
and in p;Lrriculer the porrìon bc,rring the uìnar tacet, n'hich

resuhs in u lrtificial postcrolrtetal projcction. Thc ulnar

facet is anteropostcriorly shorter (18.7 nrnr) than the r:t
dirl (20.9 nm) and both are lov'(3 nrnr is the nexilnunr
heìght) and lozenge-shrpcd. The posrelodistal tubcrositl'
ìs not welÌ pronounced.

The onìy vertebr:il centrunr has a circul:rr outljne.
It ìs deepÌr conc:!\'c on one side and stronglv convex on

thc other. The di:rmeter of rhc concl'e side is 28 mnr.

The convcx sìcLc ìs nippìe-slrepcd and hes ln eccentric

notch (Fie. l0). The upsidcdol'n Y-shaped ncural :rrches

ere closc to cach other and both pr-esen'e onlr'rhe b.rsaÌ

part of the neuraÌ spine (Fig. t0). The articul,rr fecets ol
the zygapophr-ses are horizontel. Thc cross section of
thc epicallr' ìncomplcte spine is r cctenguÌ,rr. ind is Ìonger

than n-ide. An incomplete tib (3'{.3 nrrrr long, the distrì
portion is rnissing) is clouble heeclcd, u'ìth a long tubcr-
culum (Fie. I 0). The shaft is str,right :rnd rrpers clist,,rìlv;

thc proxinr,rl heieht is 8 mm, n-hcrcls ìt is onlr'-1 nrnt at

rhe brokcn distaÌ end. T\to spoc,l-sh,rped boncs nith a

flet ?proxirrel ,rnd,r conlex ?dist,rl atticul.ir surficcs are

prcselved cìose to each othcr ,rnd to the hurlcrus (Fig.

1O). Thcy are 1 E.6 and 20.2 mm 1ong, rcspcctii'ely A thir c1

orr. , po. lr pr...r.ed. B.r\ lort: r".ìri rì\..rc !,'rc.l .

but one ìs more conc:1\'c than the othcr', nelrh'circullr
in one case, duc to the presencc of tn'o flangcs project-
ing fron.r thc proximirl and distaì extremirics. Thus, rhe

bones are C-sheped. Among the poor'ìy, plesetved bones

r-rcer the hunrcrus there atc probablv tl,e prorìntrl p:rr-ts

of the le{t r:rdius and uln;r.

Geological setting

Thc two spccimcns I{GC 132390 'rnd MGC
112391, *,ere collectccl at the top of the lcft fl:rnk ot

l.oofs Creck (Rio dai l-oofs), rbout 300 lr south e,rst

oî Phn Cocés (Fig. I ). Thc sml,rll outcrop is corrrpose d

of drrk gr,r1', rar-ell pink-spottcd. mrssivc lìnrestone' 1o-

call-v veri'rich in ;rrnlnonoicLs and l'ith iilnls of iron ox-

idcs. Both spccìnrens, MGC 332190 and MCC 11239 I'
rre plcscned in tossiliferous wickestollc locallv rich jn

thinly-sheì1ecl pelegic bivalves, r'ith nodosrriid for an.iini

fers ancl thin filnrs oî ir.on oxides. This microl:rcics is

characteristic of pelagic s\\'ells înd resenìrles th:rt of the

"Positktnìa" lit'tcsto ne or the Arrrrr'ton;tico Rosso (Sanclro

Venturini, pers. conn.).

Accor.ding to Carulli et al. (1987) the outcrop lle-
longs to the Dont or M. Bjvcra Formations, indiceted bv
the sanie colour- in the geologic,rì nrap bcc:ruse of their

Ìimired thickness. Thcse forrr:rtions atc n'cll-exposed

aìong Anìbluscit Creek (Rio dcll'A rr brr.rseir) , close to
rhc I'lan Cocós site (Fìg. 1). Thc underlvìng Dont For
mation is r epl csented there b1' abc,,,tt 8 n of u'ell-bedded

blach shales, dark gr,ry linrestone ancl dark gray noduÌer

liniestonc, The N{. Bivcr;r Formatiotr shori's, fror.n the bot

ronr to thc top, reddish siltstone and -a.ly limestonc,
lr'ith thin Ìa1ers ol lighter nocluler Ìinestonc rcsularly

bedded; nassii c rccldish nrarly ìirrestone becoming bìacl<

upu'ard; rvell-bcclded bl,rck linrestone, end marly ìinte-

stone. The thickness of this section is at leest 20 m. Tl.re

Dont Forlnation rhcre has vicldcd ;rnrmonoids indìca-

tìve of tl.re Baldtanicus Subzone (sensu Micrro & Man-

frin 1995), Pelsonian, late Anìsian (Stcfano Manfrin end

Paolo Mìetto, pcrs. conrr.). Rcnr.rins of the jchthvosaur

14íxosaLtrus sp. hl'e ì:ecn coliecred in thc scctìon (Ricp

pel & Drlle Vecchi:r 2001). Accordìng to Farabegoli ct

rl. ( 1931) tl.re M. Bìr'er,r For nrrtion con'espottds to the

miclcllc upper parr c,i rìte -ll-inoclosus Zone (e,ulv Ilìvr-
ì:rn, lltc Anisiar-r).

None of the f,icics of the Dont Fornrrtion-M.
Bivera Formrtior-r of thc Arrbruscit Crcek resembìcs

th.it of Plan Cocés site.To solve thc problen of deting,

the linrcstone at Plalr Cocés inimedietch-bc'lon the trone-

bcering level ves sempled lor.rrrrrronoids. Thc slnple
conLtins IlaÌatonites sp., lirlogltc-s sp., " CerLllttes" eral\'-'elts

H,ruer, and Ptlc/-'ztcs sp., suppor-tinq;rìr:lttribu!jon to the

BaLatctnicLts Subzone (Stefano llrnfrìn .rnd Ì);io1o Mietto,
pcrs. colrnr.), the seconcl oi rhe three Pcìsonian alt-inro

noid subzones:rccordins ro llietto c\ N{antrin (1995).

Discussion

The sh.rpc, suLilce ornlmeutation, patteln oi \\'car

and inner structur e of thc cron'ns, thc fluting of the tooth
base, thc cloubìe ron s of teeth in sonte parts of the lon'cr
jan'lnd rl:rxi11a, thc it-regular llrranqentent of teeth, anci

the rrrocl,rlitv oi tooth impl,rntrtiorr corrcspond n'ith thosc

ch:rrirctcristic ol Tlnlodus schrnìdi t clcscribed bv Peyer

(1939; cf. iigs. I , l, I 3, 5-6, 20-2 1 , pìs I-II) and Srnder &
l\{rzin (1993, pp. 1.15-1'+7, tig. 1). Thc nrcsioclistal crot'rr
length is at thc lor-er linit oi thc rtnge i<tr Tholodus

crr>* n "dianre ter" ( 1 8-2 S mm eccordin g to S:rncler- 3i M:rz-

in 199-j). The isol.rted rooth is probabll shcd ttour e nrote

nresirl positiorr rlong thc lor,er.jas'nith respecr to the

prcscr-r'ed portion, xs it c,rn be secn in the jlrl'fregnlent
fìqured by v Mo'cr (1851, pl. 31, liqs.27-2E).

'I'he r.r'irndibuler poltion fr om Plen Cocés belongs

to an anin.ial with a mendible r elatively lon- dorsoventr alì1

.rnd slendcr-, unlike thc deep bone ol ThoÌodus tìrat Pcyer

(1919, fie. 5) idenrìfied rs e "left dent!ìry", Nhich' how-

cver:, coulcl be ar-tothcr dentigcrous bone. Ornar't'ten!ltion

of the cro.r'n surf,rcc in MGC 332390 is lcss marlied than

I-. 
'11 
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thrt ot specinrcns figured in pls. l-2 oi Pscr (1939),

but ornlnrelttirrion in the spccimen figured bl Srnclcr &
Mrzin (199,3, iig. lA-B) ìrrs an internredirrte reìicl. Thus
this chlrlctel has prob,rblv.r cert,rin clegree of inrrlspc-
ci[ic (topologic.rl, ìnclitidu,rì, ontogenetic or sc\url) viìri-
rbilirlr

îroth inrp1lrntation in the posterior pert of the lorr-
er jrn rncl in the nrlrill.r of rhe ne$ specinren of Thtùxlu
is rel;rrivch conplc\ bcc.rusc it t'lries accorcling to thc
position of the tooth. The isol.rted, prob,rblc rrrcsiel rrrln-
dibul.rr tooth h:rd .r thecodont (or "ichthvosrurirn tlre-
coclont".rccorcling to illotrni 1997b. p. 3S) irnplrrnt:rt ion.
Thc "llrcol:rtc" tccth lrc in sockets Nhich hl|c l loNcr
linsual s'.ìll. Excìudinr thc postcrìor tooth L ther rre rcp-
resented onlr bl cnptr', rcl:rriveh deep sockets. r'ithour
anr, trlccs of lnkr'losis oi the birse. or bv non-complctclr'
elupted tccth ,rpp,rrentll sct in dcep,rlvcoli I'rrger rhrn
the toorh crru,n. Ntlxillrrrv tooth 8, shich scenrs ro lrc l
fully'gros.n tooth, h.ìs a b:rse lclativcìl cleeyrìl rootccì in

the bone :rncl .rnklloscd, :rlrhough the uppcr p;rlr is cr-
posed. Th;s r.'scnrblcs the,rnkr'losed thecodont conclirion
of Morani (l99Zb). Sonrc "rrnkllosed" reerh h.rvc,r b.rsc

slishrll rootccl irrsidc the bone.rnd not sintplv lc,rninr.l

rbole it. The condition of nundibular tooth I susgests

rh:rt thc lingull rrr,rrqin ot thc base ses }ixcd .rbovc the
linuurl nrargin o[ r shallon socket. ..ùcr.'.rs thc labial side

of the blse iused to th.' labial n all of thc sockct.
The tlxorron'ric lrtribution of ]./ro1orlrr-r is dcbrrted.

The clifferent t.rxnrronric inrcrprerations must bc brieih
discussec{ to urrclcrsr.rnd thc nlturc of the problcnr. H. r'.

Mcvcr (l85I)norccl rh;rr thc lr.rse of theT]nh us rcorh
lcserlblcs rh.rt of "hblrinrhodont" lrr.rphil>irns lnd ich-
thvosiÌuts, bnr consiclered |-holodus t lish. Pelcr (1939)

considcred Tlnlodus t squrniìte or ;r "thlnchocephll-
ian" reptilc', becausc oi the pleurodort-acrocìoltt tooth
inrpl.rnrrrion ,rncl the shrpe of thc maxilla. Kuhn ( l9ó9)
lttributc'd it to the Suboldcr Clarlzirsauroidea of the Or-
dcr Rhvnchocephalil (= 5O1.r"n,r6on.ir), strcssing con-
sequentll r close rcl.rti<,nship oi Tltolodrs * ith Clerirzi-
d,a,e (Cluaz.i,r a,nd I lestlderia), onc of ts o lrrrrilies of
rlre Cllr:rzils;ruloidca, ,rlong s ith Tholodontidac. Kuhn
(ilir/clr) consider cd rs rcrodont thc tooth impllntltion
oí Tholotlus. Clantzit l,nd Hesclteletia tre nos considcred

to belong to 
-fh:rllttosîuri.r, 

an incertac sedis uroup nc'st-

cd in rhe Neodirpsida (Ricppel 1987). The sh,rpc of rhc

los cr j.r*, ucl thc arrangemcnt of the nrandibular boncs

in Clar,rzh erc diiicrcnl than in ìvlGC 332390 (Riep-
pel I 987). The nrrrxilh ol C/arzzia has onlv a tooth rou.
,rnd rooth inrpl.rnt:rticrn "if not fulll acrodont, shoss .r

nrarked rcduction of the "angle of plcurodontr-"" (Ricp-
pcl 19S7, p. 109). Thc lo*'er and uppcr j:rs' of Hesclte-

/err,r and irs dentirion cle,rrlv differ fronr rh.rt oi MCC
J323e0 (ibidcn).

Tholotlus is not a sauropterr'eian, as tooth implîntî-
rion ,rnd rcpl;rcenrent diffcr ironr thrt secn in this gloup
(Rieppel 2001).

According to Smirh \\bodr',rrd (1932), Tltolodus
is rn ichtlrlosaur oi rhc i.rmìll C)mphrìosruridrc. Ronrer
(1956) considercd ìt ,rs a possiblc slnorlì\'nr of thc E.rr-

ll ro Middlc Triassic Onplnlost rn as Merrirur, rvhich hc

pl,rcccl rs,rn ichthlos.rur clost'ro Clrppi.r and possiblr
to Torcctt)ù eìt ut. I-uc:rs ( 1997), Srnder'& Mrzin (1993),
Srrrder'& F:rber (1998), rnd S:rndcr (2000) rlso consid-
ercd Tbolottus ro be en ichthlosrtur. Hog'eler, it has nor
becn nrentioned in recent tcvieu's of lirssic ichthyo-
saurs (Clllarvar' & Mass.rre 19891 M.rzin 19861 Mot:rni
l999bt ll.risch 3t Marzke 2000). It is uncle,rr rvhether

this is bcc,ruse the authors do nor considcr ir,rn ichthr-
osirur, oÍ thirt rhel sinrpll dccided to ignorc it because

of its sc,rntv record and:rnrbiguous idcntific.rrion. It is l
iirct that none of rhe rrinc un,rrrbiguous diagnostic iea

turcs ol lchrhloptengir Ìisted bv lvlotani (t999b), and

none of rhe selen di,rgnostic fe:rturcs of Ichthlosauria
of N1;risch Et \{rtzke (2000) cu bc chcckcci on rhe nra-

rcrii o[ Tlnlodus. S,rndcr & Mrzin (199,]) .rlso consid-
crcd Z/.rr.,/orlrrs as closc.h' rclatecl ro Or nplt,rlos,tuttrs, lHos'-
c'r'er, N4otrni (2000) crplicitll rrgr.rcs irgainst thc inclu-
sion oÍ Onlittlos,tara-r in lchrhlos:ru tit, Oupbalosaurus
differs in nìirnl respccrs itorn'flnlorlts, nrnrelv in rhc
sìrlpe rnd size' of the recth. rhcir rrr,Ìngc.nr(.nt ind dis-
tlibution in the dentigcrous borres, rlre peculiiu sh.pc ol
rhe clentrl brtrcrics. rhe absence of iniolding of thc dcn-
rinc in rhe roorh bascs (Sancler & ìt{:rzin l99.lt Sander Ei

Faber l99S; ltorrni -200C) .rnd in enlrrrcl nricrostructurc
(Sudel 1996). Thc shired feitures,rre hi:lhlv convergent
chlrlcte'rs, such iÌs the presence of tccth s ith .r rouncled

cronrr .rnd nrultiple rooth ross (ìllotrni 2000). In p;rr-

ricular Onphalosau r-zs l:rcks an irttpor t.rltt fcarurc prcsent
in borh ichrhvosau rs tnd Tholotlrs: thc folded dentinc in
rlrc toorh basc (plicidentinc). Plicidcntirre is:r comnon
icrrure of ichrhvosaur reeth (Pevcr, 1968) rnd is possi-

blv an rutrpnnr,,lphv of the clade (Motani 1999b,2000).
Thercfore, thc cxclusion ol Tholodts front Ichthvosiruril
is in rnv crse not justiiicd by rhe sole suppost'd afiinitv
to Onplulosants,

In rddition ro rhe plicidenr;ne, tooth implantation
of the ltirÌirn l/rolodls spccirnen is nrore rcminiscent of
thc relarilch'complc'x tooth intplrntltion prcscnt in Tri-
assic ichrhvosaurs (Motani 1997b) rhrn rhe sinrplc acro-

dont inpllntrrtion in sphcnodontilns, or thc pleurodont
inrpl:rntltion o[ nrost squamatcs. AIso, thc'slendcr lorv-

el jll' lnd rhc rl rangcnlcnt oi rhe :llndibuhl boncs of
i\4GC 332390 .rrc sinrilar to rhe condirion in ichthl osirur-s

(trtotani 1999b; Maisch & Matzkc 2000) and bones un-
doubrc'dly refclable to an ichthlosrur hrve lrecrr collecred
closc ro it (sec bclos).

Mv conclusion is that Tbolodus is not a squanlle,
l sphcnodontian, or a claraziid thilatto siìur iàn, and lhc
ichth*rsaur attribution remxins the nrost phusilrlc,

Thc tooth shlpe :rnd an rnseme nt rrlong rhc lon'-

cr jrrl'ol MGC 312390 has sor'ìrc rcsenrbliìnce to those
ol the Trirrssic ichthvosaurs Phalarodor nordenskioeL{ii
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(Hullrc) and Cbaobusaln'us geishaarrsri Young &. Dong,
as sho*'n in latcrel vieu'reconsrrucîions of rhe skull and
lowcr jaw b1. Maìsch 3r Nlatzke (2000, tigs. I .l). Ho* -
everj tecth of Pbalarodon nordenshtoeltlíi ::!re verl n.!r
'on Lrbiolinru.rilr and r reriodr.r Lllr .i,,nt.rrec \lri,cr
8c Matz-ke 2000, fìg. 17), unlike tl.,ose ol Tboloclus. Ch
aohusaurLts geìshanensis (E:rrlv Trìassic, Chìna) has fìve
rour.rded and blunr distal mendibular teeth precedccl br.
te€th with an apparcnrh' pilgoda-likc crori'n. lacodr-likc
cro\vns arc presenr:rlso i,r the tn,rxiil,r. "Postcr_ior: teeth
Ìabio-linguaììy s'ide, ar.rd srvolìen in latcral r.iew " is a dj
agnostic ieaturc of the genus (Mot:rni & You 199i3, p.
533). Posterior dentarv reeth of ChaohusaunLs tc onlv
.li-hLl) on-e, r r..i ,di.t.r.lrhrn LrLrioìi-q.r.r lv ,.i i.l. r .

likc thosc of Tbolotlus. Cbao]tusaurrs docs nor seenr tcr

halc more rhan two Ìo\\'s of posterior- tcerh (Ilotlni &
You 1998, fig. 2), although Meisch & Marzke (2C00, p.
61) quotc "several n:rxillarv roorh rows" as :r dilgnostic
chiracter of rhe genus. Accorcling to Maisch & Mltzke
(2000) it belongs ro rhe clade Grippiidae, u'hosc merr-
bers sharc rhe folìc,rving svnapomorphies: 1) postcrior
tooth crowlls roundcd, 2) tooth size relative to skull
wrdrh .nrlL l- 0.0\ . Jl m.rrill.rrr toorìr -o r rrrulri;rlr
(ibidem, p. 91). Tholodus sh,rres char.:rcter s 1 ;rnd l, bur
probably not char,'icter 2. Thc cladc Grippide of ìvlota-
ni (1999b, p. 477) inclucles rhe s.me taxa as Grippiid:re
and is diagnosed br, "posrerior tooth cro$-ns roLrndcd,
multiple niaxìllalv toorh r-o$'s". According to Sancler &
M.izin (1993, p. 117), Crippia, the onìv other. n.icmbct
of Gr ippiidae /Grìppida, "dìifer:s from Tbolorlas in h:rr'-
ing onìy trvo toorh roq's in the upper j:rn':Lnd one in thc
lower". This is not the case, because Thohdus hts one
or two rows ìn the postcrior p,rrr of tÌ-ie lorvcr jan', de-
pendine on the position, rnd the maxilla hls tr,, o r on's.
Unlike those of Tholodus, the rounded postcrìor teeth
oI Grìppia are smaì1, ancl their inrplantation js subtheco-
dont, and nith r dìfferent Ìeplaccrìrcn! (ì\'{orani 1997a,

b). Thc large pulp cavities surrounded bv ir thin den-
tine *'all, charactcristic of Crippta accordinc to Motanj
r1997.r. b . i': fe.rtL,"e tl .tt \cenl, to Lre pr.r.nt ir ...nr.
teeth ol Tholodus (maxìllat tooth 8 and pertl1-9 of MGC
332390), but not in orher teeth.

The hurncrus of MGC 332391 strongll' resembles
that of inin.iature individuals oÍ Chaohusaunts geìshatt
ezszs, cspccially in the elongation and ti.re outÌjne ol rhe
anterior and posterior m:rrgins (lcngth/r';dth - 1.55 in
IVPP V1 ll62) (Moteni ti You 1998, fig. 1B-C; lvlorani
1999b, fig. 3). 'Anrerior flange of the humerus norched,
at least in young indir,ìduals" is a diagnostic feature of
Cbaohxsaurus (Motanì & You 1998, pp. 5ll-514). The
humerus of MGC 332391 is nuch largcr rh:rn those in
knon'n specinens <>f Chaohusattrus gels,Òalezsls, and ìts

proximal face is u'ider and fÌat. Thc abscnce oi the crput
humeri in MGC 332391 sugflests that it w:rs not ossified
and that the individual was ìmm:Ìtur c (Johnson 1977; Mo-
rani 3r You 1998).

The lcrtebrll ccntrum resembles the .rtlantal cen

trun of rhe Trirssic ìchtlivosrurs Lttatsusaurus hataìi
Shilr:rnre, Krnrcì & ì!{uret.r and Cl,tnbospont\lus petrinrs
Leidr'. beìnq pccuìiarlr convcx on rhe cranial side end
coÌ'rci\e on the caudll siclc (Nleniant lgOE; Meìsch tr
Ì\'l.rtzke 2000). The r-ib r-esenrbles thc postcrior cervic:rl
ribs ol Clnbospaltdllns petrnus (Ìvlerrirn 1908), and thc
ncural arches rÌre similtr to those of thc utcrior cenicals
oi this taron (Merrianr lgOS). The spool-like eìenrcnts
shol,sorre resembl,rnce ro rhe proxinal phallnges of Lra-

saì ichthvoseurs (c.r., Nloteni 1999a).
It c:rnnot bc :rffirmed rr irhout anr. doubt that MGC

lj2j9C rnd trlCC llll9l belong to rhe s:rme trxon, bc
causc it clnnot be prolcd thit rhe\'\\'crc in articuÌatjon
or stricth tssocirrccl. Hon'eler, thcrc is sone eridencc
sugljest;nq th:rt thjs could be thc c:rse:

l) f'lCC li2i91 is.rn ichrhr-osrur, es shonn mainlr.
br-the humerus. but also bv rhe îxii1l centlunl, the cen'i-
cal rib lnd the neurel irrches. The hunrcrus strongly re-
senblcs tlrrrt ol ìnrrìlrturc specimens oi Chaohusautus.
Tbolodus is considcrcd an ichthvoserrr bv mlnv xurhors.
It has r relltivch' sÌendcr' lou'cr jrn' :rnd a flr-rtcd rooth
b.rse as clo ìchthvoseurs, rnd:r dentition rvhich rcscmbles
that <>l Ch;tohusaur-rzs in sonrc rcspects;

2) The ichthvos.urian r emains bclong ro an imma
ture ir.rdilidurl and rhc tccth ol TboLodus frorr Alps arc
.ìt the lorr'er. limit of the size rlnqc of rhose found in thc
Nl usclrelkrlk Brsin;

3) The spccinrcns n'ere found closc ro each other,
probrbh-ìn the srnc lo,cl (thc rn'o rock sarnplcs shos'
thc srnrc r-nìcrol;rcics), ud rhev ilre thc onh-\'crrcbrire
rcnr,rins founcl in thc ourcropi

4) Vcltebreres are \reLv rar-c in rhe Trìassic pelar:ic
units of Udine Province (Sirn:r ct al. 199.1). It seems un-
likelv that tu-o specimens iouncL so close to each other
couìd bclonil to different indiliduals and different tara
grthered this t lv br- cìrlncc.

It rrust ì:c rlso observed that pel:rgic (i.c. far fron.r
co:rstirl inilucnce) lornltions nr.rinìr. contain renlains of
reptiles weìl rdrprcd to rquatìc Ìife, nanrcl_v ichrliyosaurs,
during Middle Ttiassìc tjrrcs. This is the cese for all Tri
.rssic b:rsin:rl units o1 NE Italr' (Sirna cr el. 199'+; Rieppeì
& Drlh Vccchia 2001; pers. obs.).

The above obscrlatior-rs srrggest th;r Tbolodus nty
bc en ichthl,os:rur s rrnilltr rc Chaobuaurrs, lìthough nor e

cvldence ìs needed to confirm tl.ris l.rvpothesis.

Stratigraphic remarks
Dcspitc its deb:rred texonomic identity', Tbolodus is

considered a good inde:i fossjl ir.r tl.re biostratirraphv of
N{uscheìk:rlk IJrsin, bec.ruse ir occurs onlf in the lorver
MuscheÌkalk (Hagdorn 1993; Lucrs 1997; Hagdorn &
Rieppeì 1 999). l\,1os t Tholodus spccinens have been found
in the Terebr:rtelbà nke (- Te1'ebrattrld Bcds or Tcrcbratcl
bank Subiormation in Haqdorn & Rìcppcl 1999) of thc

Jena Fornation (upper. Lowcr Muschclk:rìh, Pclsonian,
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D c c u rt e I I a d e c ur ! att l)ioz.onc) ironr Tarzcndc ncxl' Jen:r
(Thuringi.r, certrrl Gcrnìlrn1), the rlpe loc.rlirr n he're

spccimcns dcsctibccl br ù,{eler' (1851) cornc fi'onr. ,rnd

in thc Sch,rLrnrkallib.inlie (Schrumkrlkbirnk Sr.rbtornrrtion
in Hrgclorn & lìicppcì 1999) (Lrppcr l.ou er'\{r.Lschelhrlk,
uppel nrost Pclsoniln,/ìos cr- Ilh'riln,./rdlcarrtc-. ,rnd Nc,o

stltizodrs orbiculans .rsscurbì;rqc zonc) rrelr Irlelbulq on
Rivcr Unstlut (5.rrorrr-Anhelt) (tìre spccintens cìescribecl

blJ:rckel 1907; f r itscìr 19C6; S;rndc'r & Ì\'hzin 1991). One
tooth end l h.rgnrcrrtirrl clertigerous bone, both still un
dcsclibcd, comc, respccri\el\', irom the Tercbr.rrelb.inkc
of Bridighcinr neel Buchen (lJatlen -\\'ùr t tenr bclg) ind
of Thuringia (H. Hrgdorn, pcrs. contnr.). A dentiger-
ous bone rr',rs found in rhc Ttrcbratul.t For-ntirtion (cor-
rcspontiing to thc Tcrebrerclb.inke of Jerra Fornrrrion,
H. Hagdorn. pcrs. corìlrr .) ol Strzelce Opolskic (once
Crolisrrehlirz) in Silesi;r (Polandl (S.rndcr& \Iezin 199.i).

A tooth-belring j;r*' fr.rgnrent .rnd sonrc isollted tecth
rvcrc collectecl in thc lolcr'\\ellendolonrit (= Fruclcn-
srird Fornr.'rtion) oi Rohldor1, Dolnh,rn,rnd \\.rrth ncar
Altenste ig (Brcìcn-\l iìrttenrber{, S\\' Gcrnr.rn\') (Pclcr
1939) that m,rv bc sliqhtìr olcler rh.rn rhc'I-;rcbr.rrelbiinlic',
presunrabìr, earlr'Ì)elsouian ol elcn Birhr ni.rn (H. H.ts-
dorn, pers. conr rn.).

Ìn sunrnr.iLr', rhe striitigr.rphìc llnqc ol I/-ro/or1ls
f.rlls bctn'ecn rìre loler \!ellcndolomit (= Fruclcnstacl

Fornratiorr) .rnd rhe Sch,runrk,rllib.inkc. bur morr spec-
irrrcns h,rvc becn founcl in rhc Tercbrrrclbiinlie .rnd in
the Schrumkrìkbr'ir.rkc of tìrc Jenr ljolnrirtìon. -I'hus 

rhc
Ilo/or1lt. rrcnte occuls.rlonnd thc nrlxinrurr ilooding sur-
l.rc.- (corresponding ro rlre Tlrelrrarelb:inkr) oi rlrc iirsr
l\Iuschclk.rìk scquence (NI I ) (l I.rgdor-n E: Ricppcì 1999).

Thìs nrrror. r.rngc indtrccd Hagdorn (1 99-j) .rnd Hltdorn
ói Rieppcl (1999) to estrblìsh e 7/ro1orlr-s biozone (Totrl
R:rnge Biozone) in ;r schcnrc of l{cptile Biozonrtion for-

thc rn:trinc \liddÌe Triassic of the Gcrnnnic B.rsin. Thc
Tlnlodus biozotrc r eprcsents the upper prrr oi rhc ìo* -
cr Muschelkrìk (Pclsoni.rn-los er Ilh rirrr of the Tc'thlrn
Srrnd.rrd Chrortostrirtirraph;c Sc:rlc') (H:rgclorn 3i Ricp-
pel t999). The lalidin' of thjs biozonc n as contested br'
Luc;rs (1997, p. +29) beciruse it "docs nor corrcspond ro
rhe str;rtigrrphic rtngc oi I-holodus". Accolding to Hrg-
dorn & Rieppel (1999, p. 67:) rlrc conrnlenr b1 l-uc.rs is

brscd on thc ls rhtt "Tholodu., hls :r t.icler srretigr.rph-
ic rlnge in North Arrcrìcl thln the Gerrrranic Nfr.rschcl-
l<all< T holodus biozone". Acrualll l.ucas (1997) does not
Ì'llcntion iìl]Y Nor th Anreric,rn lÀrr/orfus specincns al1d

Itìs conrrnent prob.rtrlv rcfcrs to the Gerùrn specinlens
frorr the Wcìlcnclolonir thrt arc possibìv sìishtlr,older'
than Pelsonirrn.

Thc Pclsoniu d.rting of thc specinren fronr rhc

Southcrn Alps is in eglecrnent rvith thc distributìon ot
the genus in Centrnl Europe ancl coniir-rrs thc rclativclr-
short strarigr.rphic rrnse oi TTrolor/r,, suggcsting tlre vr-
liditl of rhis r.rson as:rn indcr fossil outsidc the Muschcl-
kalk basin.

Conclusions

Tholodrs rs for the firsr time rcported outside the
,{nisirn oi Centr.rl Europe, shorlinia rhat it js not endcnric
ro the lluschelk.rlk Basin. Its rclrriveh short stratierrphic
rrnge (Pclsoniin-errh illlri.rn) js confirrncd. Cros'ns of
thc rtrcsial nr.rnclibuirr tceth rre p.rqocìl likc and apico-
brrs;rlll higher thlrr nresiodistalll long, n.hereas thosc in
.r nrore clistrl posirion rrc longcr rlr,rn high like the n;rr-
illrrrl ones. Tcroth inrpìarrt.rrion is rarhcr conrplcx, unlike
thc s ir-n ple :rcrotlon t inrplanr:rtion oi sph.'nc,dontians ot
thc pletLrodont one of n'lirnv squrnlit(i. Thc clcnrition
oi Tholotlus shon.s sclmc rcsenrblancc ro the dentitiolr
oi E;rrlv-Nfiddlc Tr-iessic grippiid ichthvosrurs.'fhc den-
tlr r', spleni.rì. sLlriÌn gulrr, and rtn gulirr .rre antcroposreri-
olh clonqltcd bones ,rncl theil positions rcsenrblc thosc
of thc slender los,c.r j,rrv of ichrhr oslurs. Renrlins oi an

icltthlosaur res cmbling Cl)aoh usa urus are lssocilrcd, but
n()t irrticulrted, rc'fbolotlus dc'ntìgerous bones, ancl sug-
gcsr thit l/.ro/or/ri nright [rc,r vrìppiid ichthvoslur close
vt ClnoJ:rrsarrrus. T his lnust be con{irnred bv n-ìore r-nîte-
rill in.rnaronricrr] :uticuLÌtion. ln lnr,casc, l furthcr forn'r
is etldcd tt> the ichthvos,rur t:Ì\r rcccntlv rcported fror-r'r

thc Middlc Triassjc oi Udine Prolince:.14ixosaurus Bl-r,r,
Cl,tn bosynt dy'lu s Leiclr', .rncl possiblr' S/.ra-stararr-rs Merri-
am (Ricppcl l', Dalh \rccchia 2C0l), shou'ing a relirtivclv
high loceì dilersitr:

.,lcbrot; /crlgcrrcatr I rh,rnk rhc Cur.l!or of rhc Itl.SN.rnd IIGC,
f)r. Cìurcppf IIù\(io. iol pclrnission ro srudr rht rptcinrcns Lrn<lcr his

e.rrc..rnd \lr. \lrrio Cìrnpibclli .rnd ltr. ]1.rrn, Cl'chirrri for colhbo
rrrion. I ;rlr iniiebrcd to l)r. Hrns H.rgdonr, \luschrlh.rlI' \{useurr ot
lngclfinsen, ftrr inlornr.Ìrion rbout rhe strrris,rphic r.rngc oi 77:o/orias

,rntl rhc reposlr,,n oi rpecincns. Tl.rnks r) lvlr. i\'1,1ùfizio Tcnror, N4u-

'co Prlcontologicr, tlitt:rdìno of \loni.ricon':. lol rhe help uith the

elecrro,ric 'cnion oi rhc iù.rscs, to \1. Iliclo TuLco ior phorogr:rphr,
Lo I)r. SrnLIro Venturini. r\Cllì rho described thc rhin-'ecrions, Pr',,f.

l'ro[, IIicrro. Unìrer''irv of l'.rtlov,r, rnd 11rl Sref.rno ìt.rntrin f<'r in'
ior nr.rion .rbour rhc .rnnronord.. Finrllr'. I thrnk Irol. Sìlrio Rcnesto

,rn.lPr,,i. \f.rnin Srncler for crìricrlrcrìcr ol rhcrrranuscr.ìpt.lt{r.Stere

1ìu,;rrre .rnd ll'of. Jrnres Frrlot iol relision ol thc English rert. This

ri ork l rs nrrJe porsiLrle br r lfrnt cr 60ó... Unilersìtl oi Modena .rnd

Rcrgio Fnrili.r frcspons;blc: Pr(Jl. 
^. 

Ru5s(,1.
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