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LARGER GASTROPOD UNITS PRESENT IN THE TRIASSIC OF ST.
CASSIAN FORMATION

Klaus Bandel

ABSTRACT

Th' ..diItEnlt of the uppcr Trierric (cordcvol, Iorn) st. cu.i.n Forüt.tion of lf,c Dolomit . (soutt m Alpc.)
cod.ia r hr8c, wall PrlErvcd f.u of 8.arrpodr which .icdi.t t bctwcrn hlcorob .rd Mcbaoic uoitt. ThG
.ya.nrrtic uaitt pr!.cd rE b.icoy chrr.ctcrizcd.

INTRODUCTION

Tho gestropods from st' cessian Formation heve been described originelly by Mün§tef (1g41), kube (lg5g), Kittl(1891, lt94) tnd Zerdini (1978, 1980, 1985). These euthors hsve nam€d mst speciea and Jescribed rod frgur.dtheh edult sbells, while the eady whorls and shell structure remained unknown. p.rl"g ,t r""iiäir wes poasibleto study end document the protoconchs rnd shell structure of representstives of elmost=all g-"p.-ä;bud ty th*"eutbors' Meteriel for shdy was to 8 lrrge extetrt mad€ evailable by the late Dr. Rinaldo Zerdiai from cortine d,Itely. Additional meterial was lo&ed from the Museum of Naturel History i" vlenne, aust ie ana w""nowly collected neer St. Cassien end Cortina d,Ampezzo, Italy.

DATA

The.slit-bering erchaeogastropods ere repre.sented by two groups separated fron eech other by the stnrchrte of theirsbells. Those with e nacreous lryer in their shell represent fu grotpi of Diayotonana, zyg ä, ioin tta, stuor"ttaud cditulla es Pfeurotomrriidre , Temnotropis as ptential hsliotidid an a tnubab s ämü oirl" Lg.r-riolao
9t'bJti9.-lt!* Paleozoic groups with numerous spies of wortheniella (schw8rdr i" p*p.;;; ;"" species ofLancdcllia, Rhaphistomella ed @sselztina as_ well rs the strictly Triassic scäizoSoz; (Pii' Fd D belong here(Bandel l99l). Those with angonitic crossed lamellar structure Lf thrcir shells ; r"pr*;,"d by'tt ee spocies orEnuginula, four species of coelocentrus resembling r(fiem Guildfordia in shell rt"p. 8rd tL trlurchisotrüdro
closely resembling their Paleozoic relatives (Bandel in prep. a). arcuaeogastropods without slit t reprcsentod byrbout 5 ryecies related to modem kochoid"'ns @andel in prep. b). Among them plansp ird for-- ljl.e Wöbman ia,TArdinihelix md tbree undescribed forms are nacreous, whiie öonirclla is crÄsed lenellar, Ä B"o6ridi*, i,crlcitic in structue @andel 19E8). Precursors to the Jurassic Discoheli, as well es to the nodem ikeneidre rrepreseot. Trochoform Yunnania, Amryuotrochns atd Eutrcmopsis show relation with l&te p&leozoic speciee while
Pseudoclanadus t,d, umbonium tm! ru-r! 'modem'. The Ligh spitd Eucycroscara rpr,r, rrg.- rj rc&io" fournecreols f9rms, while the other species of the genus tumed out L repre,seat cerithiimrphr (s-d;l & rr Nrkh.l in
pTo: k&! in prep.c). One species of modern .ppe8raoc€ represeats the Docoglo6§8.
Members of the Neritoideg, Neriiopsoidea @1.1, Fig.3) and platycrrabiäea @1.1, Fig.4) ell beering rhe
cherectoristic larvel shell of the Neritomorpha sre cornmn. orthorrychia atrarra is the l""t ü; sunrivor of theplrtycentid6 (Bandel in prep. d). species with dissolved hterior wdls rs in modem Neritidae rtill represent rninori§- Among Creonogs§tropogl the Cerithiimorpha are represeatod by s number of species 6rnael in prcp. cy.*g them Ptydtosroma (p1.1, Fig.6), prostyrifer (pl.l, Fit.s), r.acunina, onpnatop$c*ia, öiurryu* pt.t,
Fig,6), 

-lndinub 
(P1.2, Fig.2), rrrrd lnpeuoscah (Bandel del N.kh,t i" pro.). CyiiraAtop"*, Z"arrysalis edcoclochrysalis rre mmbers of the slrbulitoides (Bandel in prep. e). They have e smooth täo sn u with skongrperturrl projectioo similar to M."!.b:\ygl.2, Fig.l). polygyrina (p1.2, Fig.lo) ad Cossianozyga (tudel

1991) are releted to Jurassic Stromboidee (Schröder in prel) es *eti L to carboniferous species (Heüolz, 1990, yoo
1988). Purpwina, Angulaia, Purpuinoidea a\d Protiba resemble neogsstropods ir shell shepe but rtpnecent
Mceogrstropods p€rüaps cloce to the Stromboidea (Schröder in prep, Bandel in prep. f).
Tho ct€ooglossr ere prepresented by Zygopleuridae r,d protorculidse laanaet in ptes). zygopbura @t.2, Fig.s)
trnd Tardinbtylus ere differentieted from gastropods with r very sirniler edult 

"rat 
furc iffipuur"by 14-*t

smmth conicd lrrvd shell while tbrr of the protorculidee is well sculptured (pl.z, F;g.6).' i;sopr*.ia". -aProtorculidee coonoct modem Triphoroidea und Jenthinoider with prleozoic pÄra"rygör*iä-ftop, rr:r,
!934)' A lrrvel shell of tb Epitoniwn-type (P1.3, Fig.l) connocts Crrboniferous foi-, «ff"rt"f, 1990) with
Crcrrcooue md modem ones. Helerostlophs ere rcpresented. by sevenl groupa of the Allogrstiopode rr woll rs the
oldcst knoum opisthobranchs. ,inphitornaria t NnaldoancJus 

"r" 
Ähitu"rooi*ia" Gi. r, iig-foth 

" 
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Plate 1

All figures in Plates l-3 show gEstropds from lhe Triassic St. Cassian Formation.

Fig. l: Schizogonium with smooth embryonic shell, 1.6 whorls without slit and the gradation into the slit bearing ghell is shown. Size of shell 2.4

mm.

Fig. 2: The embryonic strell of Eucycloscala is sculptured and preserved the deformation along the fold well. Width of the embryonic shell 0.24

ntm.

Fig. 3: Juvenile strell of Ncnropsis with tightly coiled smooth larval shell with lobed apertural margin. Maximum size of shell I mm.

Fig. 4: The last known platyceratid gastropod Onhonychia olarus with smooth neritomorph larval shell with 5 hooks projecting from the

Eperture . Greatest width of the larval shell 0.7 mm.

Fig. 5: The larval strell of Prostylifer is strongly sculptured by spiral ridges and its apertural margin projects foreward.'\ilidth of

larval shell about 0.5 mm.

Fig. 6: The larval shell of Ptychostoma is sculptured by spiratly arranged rows oftubercules and is about I mm high.
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Fig. 2: The lawrl gtrell of l-odinula resembles lhat of Mesozoic and R.ecent cerithioide in rcgard to the spiral ridge,which ends on thc top of the

apcrtural projection and the presence of tubercules. Height of visible larval shell 0.25 mm.

Fig. 3: The larval and adult shell of an undescribed allogastropod species resembles that of the modern Episcynia. Size of shell 1.2 mm.
Fig' 4: Thc larval strell of Polygyrina is characteristically sculptured by axial rowg of tubercules rctracing the former contour of thc tpcrtrrc,
Transition of larval shell into adult shell is unconspicuous as is found among many Jurassic and modern Stromboidea. Height of rfielt about 2
film,

Fig. 5: The larval shell of Zygopleura regembles lhat of many modern cerithiopsids in beeing smooth with exception of a row of tuberculcr bolow
thc nrture. Height of Ehell 0.85 mm.

Fig. 6: The larval shell of Ampezzoplcura rcsembles lhat of some modern Epitoniidae in having strong axial ribs and weak spiral striac. Hcight of
vidble larval strell 0.7 mm.

Plate 2

t1l

tr



500

Plate 3

Fig. l: The larval shell of an epitoniid gastropod with characteristic shape as found today. Fine axial ribs arp crossed by more delicate rpirel

elements and lhe apertural margin is simple. Height of larval shell about 1.5 mm.

Fig. 2: The sinistral larval shell of Amphitomaria has characteristic folds also seen on most modern architectonicid larvee. Folds indicate the

portion of üe larval shell, where the sinistral whorl grades into the dextral whorl. l:rval shell measures 0.27 mm acrors.

Fig. 3: The sinistral larval shell ofundescribed architectonicid has a thicked lip that formed when the veliger larva had reached its final size.

Larval shell measures about 0.25 mm across.

Fig. 4: The sinistral larval shell of Promathilda rests with an angle larger than 90o on the dexral adult shell. Size of larval she[ 0,35 mm.

Fig.5: The sinistral larval shell of a memberof the Tofanellidae changed into a right coil during larval life. Heightof the shell ebout I mm. Fig.

6; The sinistral larval shell of C)lindobullina is included in the dextral adult shell with a 90o angle. Width of the larvel shell 0.35 mm acßoEl.

,<'4
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fossil rocord in Cretsceous rnd Tertiary tire (B8ndel, 1988). Several sllogsstropods ere still undescribed @.2,
Fig.3, P1.3, Fig.3) and t€pt€s€nt Precursors to modern forms as well as ao Prowlvata from the Purbeckian coast8l
swamps deposits (Iurassic/Creraceous) @andel in press b). The Mathildidae (P1.3, Fig.4) sre pr€s€nt with several
species of several lineages which coDn€ct with kte Mesozoic forms (Schröder in p."p.). Specias with smooth,
slender shells Eay rePresent the cerly Nerineidae branch of the Heterostrophs (Bandel in pr€p. S). A 180 degree
change in coilitrg within the larval shell is found in the Tofanellidae (P1.3, Fig.5) (Bandel in prep. S). The
characteristic pyramidelloidegn relstive to Esd,em Ebala is present as well as s relative to Pale.,zoic Donaldina. The
early Opisthobranchia can be traced to the syer.ies of Cylindrobullina (P1.3, Fig. 6).

SUMMARY

A classification scheme adopting Hrs4runar's (lgEE) system as well as that suggestod by Ponder & Wardn (1988)
wes coonectod with own deta to include the Triassic g8§tropod§. According to it the Molluscs; Conchifera;
Gsstropods; with the first Eubclsss Archaeogastropoda sre represented by Pleurolomaroidea @1.1, Fig.l),
Fissurelloidea, Trochoides (P1.1, Fig.2) rad Docoglossa. The second subclass Neritomorpha is prese,nt with
Neritopsidae (Pl.l, Fig.3), Pletyceratidae (Pl.l, Fig.a) snd Neritid8e while the representatives of the gubclass
Caenogastro;nda hold Cerithiimrpha @1.1, Fig.s, 6, P1.2, Fig.1, 2), Loxonematoidea (P1.2, Fig.4), Stromboides,
Zygopleuroidea (P1.2, Figs.5,6) and Janthi.noide{ (P1.3, Fig.l). The subclass Heterostropha is represented by
members of the allogastropods Architectonicoide.a (P1.2, Fig.3, P1.3, Fig.2, 3), Mathildoidea @.3, Fig.4, f),
Valvatoidee and §ramidelloidea as well as early Opisthobranchia (P1.3, Fig.6). Conspicuously absent from the rich
Triassic fauna are Caenogsstropods like Tonnoidea, Naticoidea, Cypraeoidea as well as Rissooidea, Littorinoi6ea snd
Neogastropoda. Advanced Opisthobranchia and Pyramidelloidea sre absent as well. Conspicuously pres€trt tre s
variety of slit-bearing archaeogastropods, small sized Trochoidea, Neritopsidae, Cerithiimorpha, Zygoplanroidea and
diverse groups of Allogastropoda. The shallow water fauna of an off-shore csrbonate platform in the Tothys Oceen of
the Upper Triassic wes extremely rich in gastropod specie.s where open oce.an and plstform met.
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