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RJASSUNTO 

La part e alt a della Formazi one di Werfen (Tri as i nferiore) 

delle Dolomi t i  occidentali ( Trento, lt alia) e rappresen

t at a  dalle seguent i uni t el  st rat i grafi che . 

a) Membro di Val Badi a :  calcari marnoso-si ltosi 

gri gi biot urbat i ,  con faune a T irolites cassianus. 

b) Membro di Cenceni ghe: prevalent i calcari e 

dolomi e ooli t i che alternat i a peli t i ,  di ambi ent e marino 

poco profondo e di t i dal flat ; e carat t eri zzato nella 

part e i nferiore da faune a Dinarites dalmatinus ed 

Eumorphotis tel/eri, i n  associ azi one con Neoschizodus, 

Bakevellia, Natiria, et c . ;  Ia parte alt a cont i ene li velli 

a Neoschizodus , Bakevellia , rest i di Cri noi di , i n  

cui si segnala Ia prima comparsa di Costatoria costata . 

c) Membro di S. Lucano : dolomi e marnoso

silt ose, pi u rarament e arenacee, rosse, coi nvolte i n  

cicli t i dali . Passa gradualmente, al t etto, a d  una uni t el  

dolomit i ca, senza apport o t erri ge no ( Dolomi a del Serla 

Inferi ore), generalmente att ri bui t a  ai i'Ani si co i nferiore. 

La fauna, in genere scarsa per i l  controllo. eserci t at o  

dall'ambi ent e, e caratteri zzat a d a  Costatoria costata, 

i n  associ azione con Bakevel/ia, Unionites, Natiria 

costata. 

Le macrofaune ri nvenute nelle sezioni studi ate, 

relat i ve alle uni t a  b) e c), comprendono 31 t axa, 

per part e dei quali vengono forni t i  i dat i fi n qui 

acqui sit i  durante Ia revi sione t assonomi ca t utt ora i n  

corso. 

E' anali zzato l' i nquadrament o· bi o- e cronost rat i 

grafi co delle seri e delle Dolomi t i ,  correlat e t ent at i va

ment e con Ia sequenza di Muc ( Dalmazi a). ln base 

alle associ azioni macrofauni sti che i Membri di Cencenighe 

e di S. Lucano appartengono allo Spat hi ano ( Sci t i co 

superiore; non e fi nora possibile di re se i l  Ii mi t e  

Sci t i co-Ani si co coi ncida con i l  Ii mit e  lit ostrat i grafi co 

t ra Ia Formazi one di Werfen e Ia Dolomi a del Serla 

Inferi ore. Di part i colare ri li evo e Ia veri fi ca dell'etel 

sci t i ca superi ore di Costatoria costata nelle Dolomit i ,  

per l' associ azi one con Natiria costata e per l'asse nza 

di t axa chi arame nt e ani si ci nelle macrofaune . 

ABSTRACT 

The uppermost part of the Werfen Format i on ( Lowe r 

Tri assi c) i n  t he west ern Dolomites ( Sout hern Alps, 

ltaly) i s  represented by t he followi ng Strat i graphie 

uni t s :  

a )  Val Badi a Member : gray, si lt y-marly, bi otur

bated li mest one; it i s  characteri zed by t he common 

occurrence of T irolites cassianus. 
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b) Cencenighe Member : alternäting ool itic dolo

mites and silty-marly mudstones, deposited in tidal flat 

and shallow marine environments. From a paleontologi

cal point of view it is characterized by a rich fossil i

ferous assemblage with Dinarites dalmatinus, Eumorpho

tis telleri, Neoschizodus, Bakevellia, Natirio costata, 

etc. , occurring in the lower part of the member. The 

upper part contains only Neoschizodus, B akevellia, 

crinoid remains associated with Costatoria costata 

(first occurrence). 

c) S. Lucano Member: red marl y-sil ty-sandy 

dolomites, forming tidal flat cycles. I t is overlain 

through a transitional boundary by Lower Serla Dol o

mite, general l y  referred to Lower Anisian in former 

literature. The fossil content, general ly poor because 

of the facies control, is characterized by Costatoria 

costata, associated with Bak evellia, Unionites, Natirio 

costata . 

The macrofauna of Cencenighe and San Lucano 

Members in the examined Stratigraphie sections, comprise 

31 mollusc taxa; some preliminary resul ts on their 

taxonomical revision, stil l in progress, are given in 

this paper. 

The bio- and chronostratigraphical setting of 

the Dolomites sequence is studied; a tentative corre

lation with the Upper Scythian sequence of Muc 

(Dalmatia) is carried out. 

On the basis of macrofaunistic assell)blages, 

Cencenighe and S. Lucano Members are referred to 

Spathian (Upper Scythian); there is no evidence so 

far suggesting that the Scythian-Anisian boundary 

corresponds wit':l the l ithostratigraphic boundary bet

ween Werfen Formation and Lower Serla Dolomite. 

lt is to point out the Upper Scythian age of 

Costatorio costata in the Dol omites, testified by : 

1) its association with Natirio costata, 

2) the lacking of " true" Anisian taxa in the studied 

assembl age. 

ZUSAMMENFASSUNG 

Der oberste Abschnitt der Werfener Formation (Unter

trias) ist in den westlichen Dolomiten ( Südalpen, 

Italien) durch folgende stratigraphische Einheiten 

vertreten : 
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a) Vai -Badia-Member : graue, siltig-mergel ige, 

bioturbate K alke, ü bl icherweise gekennzeichnet durch 

das Vorkommen von T irolites cassianus . 

b) Cencenighe-Member: Wechsell agerung ool ithischer 

Dolomite und sil tig-mergel iger mudstones und Pelite, 

gebildet unter Bedingungen eines tidal fl at bis zumin

dest flach-mariner Verhäl tnisse. P al äontol ogisch im 

tieferen Teil durch reiche Faunen mit Dinarites dalma

tinus, Eun:orphotis telleri, Neoschizodus, Bakevellia, 

Natiria costata usw. gekennzeichnet. Der obere Teil 

dieses Members führt nur Neoschizodus, Bakevellia, 

Crinoidenreste, zusammen mit der erstmals auftretenden 

Costatoria costata. 

c) S. -Lucano-Member : rote, mergelig-siltige, 

sel tener bis sandige Dol omite in Zyklen einer tidal 

flat-Abfolge. Dieses Member ist durch Obergänge mit 

dem überlagernden Unteren Sari dolomit verbunden, der 

nach der bisherigen Literatur bereits ins Anis gestel l t  

wird. Die Fossilführung ist - faziesbedingt - im al l ge

meinen spärlich und gekennzeichnet durch Costatoria 

costata, vergesel lschaftet mit Bakevellia, Unionites und 

Natiria costata. 

Die Makrofauna des Cencenighe- und des S. - Lucano

Members umfa ßt in den untersuchten Profilen 31 Taxa 

von Mollusken; einige vorläufige Ergebnisse zu deren 

noch nicht abgeschlossener taxonomischer Revision 

werden mitgeteil t. 

Die bio- und chronostratigraphische Stell ung der 

erwähnten Schichtfol gen der Dolomiten wurde untersucht; 

eine K orrelation mit der oberskythischen Abfol ge von 

Muc (Dal matien) wird versucht. 

Aufgrund der Makrofaunen werden das Cencenighe

und das S. -Lucano- Member ins Spathian (Oberskyth) 

gestell t. Es gibt bislang keine verbindl ichen Hinweise, 

daß die Skyth-Anis-Grenze mit der l ithostratigraphischen 

Grenze zwischen Werfener Schichten und Unterem 

Sari dolomit zusammenfal len würde. 

Hervorzuheben ist, daß das oberskythische Al ter 

von Costatoria costata in den Dolomiten bel egt ist, zum 

einen durch das gemeinsame Vorkommen mit Natiria 

costata und zum anderen durch das Fehlen eindeutig 

anisischer Taxa in den untersuchten Makrofaunen. 



INTRODUCTION 

The bio- and chronost ratigraphy of the format ions at 

the Scythian/Anisian boundary in the Southern Alps 

have not been wei l defined so far; such study is quit e 

difficult because of t wo fact ors : on one hand, in 

correspondence wit h t his int erval, perit idal and poorly 

fossil iferous facies are dominant ; on t he other hand 

the strong tectonic activit y involving large sectors 

of t his area du ring the Anisian ( BOSELLI NI, 1968; 

ASSERETO et al., 1977) caused t he erosion of the 

I it hological units of Upper Scythian, Lower Anisian 

and frequently of Pelsonian age as wei l. 

The " st andard" lithost rat igraphic sequence 

represent ing t he Upper Scythian and the Anisian of 

the Dolomites is, from the lower to t he upper part , 

characterized by t he following unit s; some sediment ary 

event s of this succession can be generalized t o  t he 

Sout hern Alps and can also be recognized out of t his 

area. 

1) Upper part of t he Werfen Format ion: above 

the Campil Member, dat ed t o  t he Lower Olenekian 

and almost completely composed of red silt stones and 

sandstones (BROGLIO LORIGA et al., 1983), t here 

is a sequence consist ing of mixed carbonat e and t erri

genaus I ithotypes including the Val Badia Member 

(predominant biot urbat ed fossiliferous grey marly lime

stones) and the Cencenighe Member (red and yellowish 

oolitic dolomit es and limestones); t hese two members, 

charact erized by classical faunas consist ing of Natiria 

cos tata, 11 Turbo" rectecostatus, T irolites cassianus and 

Dinarites ss. pp., are referred to the Spathian on 

the basis of t he Ammonoid faunas ( BROGLIO LORI GA 

et al., 1983). The Cencenighe Member is overlain 

by the S. Lucano Member, recognized in the Agordo 

area by PISA et al. ( 1979) as basal unit of t he Lower 

Serla Formation; later on, several authors ( CASA TI 

et al., 1982; BLENDINGER, 1983) correlat ed it wit h 

the Werfen Formation, wit h which it has significant 

lit hological and depositional affinit ies; the writers 

agree upon this stat ement , furt her confirmed by the 

finding of Werfen- 1 ike macrofaunas within the 

S. Lucano Member, which, t herefore, is here consi

dered t he t opmost unit of the Werfen Formation. 

2) The so-called Lower Serla Dolomit e ( Frassene 

Dolomit e Member of the Lower Serla Format ion, sensu 

PISA et al., 1979) follows upwards wit h a t ransitional 

boundary. According to lit erat ure, it is generally 

considered t o  be of Lower Anisian age; it is composed 

of whit ish wei l bedded dolomit e. The Lower Serla 

Dolomit e different iates quit e strongly from t he Werfen 

lit hologies which are charact erized by t he constant 

occurrence of terrigenaus silty- sandy fraction inter

calat ed int o or mixed in different proportians with 

the carbonate sediment s. Bet ween t he t op of t he 

Werfen succession and t he bottarn of Lower Serla 

Dolomit e an evaporit ic un it may occur in t he west ern 

Trentino-Lombardia area ( Carniola di Bovegno) and 

in Cadore-Carnia ( Lusnizza Formation); t he report ed 

chronological att ribut ion of these evaporit e sequences 

range from the Upper S�ythian ( Carniola di Bov�gno, 

ASSERETO & CASA TI, 1965) to Lower Anisian 

(Lusnizza Formation, ASSERETO et al., 1968; ASSERETO 

& PISA in DESIO, 1972). A real support of direct 

biostrat igraphical dat a, however, is lacking. 

3) The Lower Serla Dolomite is overlain by 

Pelsonian and lllyrian unit s, quit e often in St rat i

graphie discont inuity. The unconformities are generally 

marked by conglomerates · ( Peresschicht en auct .). 

This succession, recent ly reviewed by DE ZANCHE 

& FARABEGOLI ( 1982), is weil recorded in t he Agordo 

area (FARABEGOLI et al., 1977; PISA et al., 1979), 

in Cadore (CASATI et al., 1982), Braies Dolomit es 

(PIA, 1937; BECHSTÄDT & BRANDNER, 1970), Adige 

Valley ( DE ZANCHE & FARABEGOLI, 1982). ln t he 

western Dolomit es instead it is generally lacking of 

some unit s ( Lower Serla Dolomite and more or less 

considerable parts of Werfen Formation) eroded during 

the Lat e Anisian t ectonic phase responsible for t he 

upl ift of the Badiot o- Gardenese Ridge ( BOSELLI NI, 

1968); however, there are still some areas (Val Venegia, 

nort h- west slope of Pale di S. Martino, Val Avert a) 

where t he succession is mostly preserved. 

Generally t he sequence of the Dolomites presents 

a good correspondence with t he development of other 

important sequences in European, Alpine and Extra

Alpine areas such as Dalmatia (SCAVNICAR & SUSNJARA , 

1983; HERAK et al., 1983), Hungary ( Transdanubian 

Range, BALOGH, 1980), t he Northern Calcareous 

Alps (TOLLMANN, 1960; MOSTLER & ROSSNER, 1977). 

85 



/::). 
Costabella 

/::). 
M. Agnello 

S. Martin' 
di C astr oz a 

/::). 
Marmolada 

4 
* 

Fig. 1: Map of t he investigated area and locat ion of of t he Stratigraphie sections; 1 - Val Avert a; 2 - Val Sorda; 
3 - Piavac-Lusia; 4 - Val Venegia 

Generally, near t he Scythian-Anisian bound�ry, t he 

successions of t hese areas are characterized by a 

carbonat e, oft en dolomitic unit , poor in terrigenaus 

input , which dira::tly overlays a mixed carbonate

t errigenous c<;>mplex referred t o  the t opmost part of 

t he Werfen Formation ( T irolites beds, Campiller 

Schicht en auct . p. p. ). Traditionally, t he boundary 

between t he Scythian and t he Anisian stage was 

t hought to correspond approximately to this litholo

gical t ransition , although more recently t here is a 

t endency t o  move t his boundary upwards, into some 

unspecified part of t he upper carbonat e complex, 

usually barren; in t his respect , for instance, KRYSTYN's 

considerations ( 1974) as regards t he Muc sequence 

( Dalmatia) should be mentioned. 

The fact t hat the T irolites beds of the quoted 

areas overlay a st rongly t errigenaus unit (red silt stones 

and sandstones), which can be easily correlat ed 

with t he Campil Member of t he Dolomit es, great ly 

increases t he affinity between t he Southern Alps 

successions and t he Dalmatia and Hungary sequences. 
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As regards t he paleontological and biostratigraphi

cal aspects of t he Dolomites sequences, notable macro

faunas were known exclusively from Val Badia and 

Cencenighe Members; in the Val Badia Member the 

rich fossiliferous assemblages are dist ribut ed with 

frequency and regularity from t he bottom to t he top 

(BROGLIO LORIGA et al. , 1983); on t he contrary, 

from t he Cencenighe Member rare fossiliferous beds, 

characterized by Dinarites da/matinus and Eumorphotis 

telleri , were reported. ln spit e of t he abundant content 

and t axonomic variety, these geographically scattered 

beds represent a small vertical interval within the 

member; an idea of the faunal vertical distribution 

which could be obtained from several overlaying 

horizons in a synthetic Stratigraphie section, was 

so far missing. As regards t he S. Lucano Member 

and t he Lower Serla Dolomit e, only the micropaleonto

logical cont ent , restricted to t he forams C lomospira and 

Meandrospira , was known. 

The authors of this article started their research 

with t he aim of reconstruct ing t he faunal composition 

and its vertical dist ribution in t he interval between 



the Val Badia Member and t he Lower Serla Dolomit e. 

The first result s of t his researe h, reported herel 

are relat ed to some St rat igraphie sections of t he 

west ern Dolomit es with referene e to Cene enighe and 

S. Lueano Members. This work is now in progress 

(including Braies Dolomit es, Cadore and Adige Valley) 

and will try t o  e reat e a detailed biostrat igraphie al 

seale available for the whole Southern Alps area I 

evaluat e it s e hronost ratigraphieal meaning and estab

lish its e orrelations with other European sequene es. 

LITHOSTRATIGRAPHY AND SETTING OF THE FOSSILI

FEROUS HORIZONS 

The stratigraphie seetions st udied in this work oe e ur 

in t he west ern Dolomites ( fig. 1); 

two of t hem (Val Sorda and Piavae-Lusia) are t runea

t ed by the Late Anisian erosion at t he middle part 

of t he Cene enighe Member I whereas another one 

(Val Avert a) also includes the S. Lueano Member 

and t he lower part of Lower Serla Dolomit e ( fig. 2). 
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Fig. 2: St ratigraphie al seetions showing t he vertie al setting of the st udied fossiliferous l ayers; 1 - Val Averta; 
2 - Val Sorda; 3 - P iavae- Lusia; RCg - R ieht hofen Congl omerat e ( Upper An isian); Mb - Morbiae 
Limestone (Upper Anisian); Cn - Contrin Formation (Upper Anisian); other symbol s as in fig. 4 
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For a more detailed description of the I ithofacies 

and depositional theme, reference should be made to 

FARABEGOLI et al. ( 1977), who first described the 

Cencenighe Member, PISA et al. ( 1979) and BROGLIO 

LORIGA et al. (1 983). 

The Cencenighe Member overlies the Badia 

Member, mainly composed of gray, marly and silty 

limestones, highly bioturbated and rich in fossils; 

in the studied sections the boundary between the 

two members is covered by vegetation or poorly 

exposed. ln the P iavac- Lusia and Val Averta sections 

some evidences of supratidal conditions are observed 

within the lowermost part of Cencenighe Member; they 

are recorded by collapse breccias and vuggy dolomites 

which intercalated with the fir�st exposed oolitic 

layers. ln the Val Venegia section (fig. 3) (where 

the sequence is exposed better) the top of Val Badia 

Member is represented by a tidal cycle culminating 

with siltstones and vuggy marly-silty dolomites which 

show des iccation crack and are directly overlain by 

highly vuggy oolitic dolomites involved in collapse 

breccias. So it is possible that in the sampled 

sections most of the cover at the boundary between 

the two members should affect the Val Badia Member, 

the top of which consists of lithotypes far more 

erodible than its most typical bioturbated subtidal 

facies. 

The following description of the Cencenighe 

Member is mainly based on the Stratigraphie section 

of Val Averta, the only one complete and relatively 

wei l exposed (figs 2, 4); this section has been divided 

into some informal units, to make the explanation 

easier. 

The supratidal horizon representing the base 

of the member ( unit A) is followed by a mainly subti

dal interval ( unit B) composed of alternating oolitic 

beds 1- 2 m thick, and silty units, without a precise 

trend ( symmetric and random sequences). ln the upper 

part of unit B, in the three investigated sections, an 

important fossiliferous layer has been found which 

contains the most significant taxa of the Cencenighe 

Member including Dinarites dalmatinus and Eumorpho-:

tis telleri , although there is predominance, in number 

of _;;pecimens, of Neoschizodus and B akevellia. ln 

P iavac-Lusia and Val Averta (VA, 2F) fossils are 

concentrated in a decimetre- thick layer forming a 
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Fig. 3 :  Boundary between Val Badia Member and 
Cencenighe Member, Val Venegia section. 
Symbols as in fig. 4. 

coquina at the top of ool itic beds; they probably 

represent storm accumulations. ln Val Sorda the 

fossils are distributed in a bed of siltstones and fine

grained sandstones approximately 50 .cm thick, affec

ted by Ioad structures. The most important information 

which can be obtained from these faunas is remarkable 

diversity compared to the standard of the Werfen 

Formation. 

ln Val Averta fossils occur also in bioturbated 

siltstones overlying the main fossiliferous layer 

(VA, 2F) and in a decimetre- thick storm layer in 

between (VA, 3F); the fauna composition is similar 

but less rich of that reported in the main Ievei . 

Furthermore, within the whole unit B the bioclastic 

component is quite predominant and is mainly repre-



sent ed by pelecypod-valves, usually iso- orient ated 

along t he laminae of t he cross-bedded oolit ic sets. ln 

most cases classificat ion is not even possible at genus 

Ievei . 

The following unit C, approximat ely 5-6 m t hick, 

consists of prevail ing red silt stones and marly-silt y 

dolomit es wit h lenticular bedding, rich in desiccat ion 

structures ( mud- cracks, t epee) recording a pre

dominant supratidal mud- flat environment ; these rocks 

rest ( t hrough a t ransitional cont act) on t op of a 

herring bone oolitic and arenaceaus body ( sand- flat ), 

therefore complet ing a classical t idal flat cycle. This 

supratidal horizon occurs in all sections of t he middle 

and western Dolomit es, including t he t ype section 

of Cencenighe Agordino (Val Cordevole), and divides 

t he member int o two I arge regressive sequences. 

ln t he following unit D t here is a more or less gradual 

rest oration of t he subtidal conditions recorded by 

t he predominance in t he middle-high part of t he unit 

of C u-sequences which testify t he progradat ion 

phases of t he t idal ool itic bars on t he subtidal shelf 

pelites. 

ln t he upp er part of such sequences, within an inter

tidal calcarenit e body having herringbone structures, 

the fauna 4F of Val Avert a has been found; it is 

represented by a bivalve coquina where Neoschizodus 

ovatus prevails. " Myophoriae" are t he most frequent 

fossils in t he upper part of t he Cencenighe Member 

as document ed by several strat igraphic sections from 

Val d'Adige to Cordevole, and frequently form current 

and storm accumulat ions with features similar to the 

" Myophoria banks" of the Lombardian Servino For

mation (CASSINIS, 1968). 

ln the upper half of t he Cencenighe Member 

crinoid remains are also very frequent; t hey can 

form t rue encrin it e layers. For this reason in the 

past this part of t he series was often said to belang 

to the so-called " Dadocrinus gracilis beds" ( BROGLIO 

LORI GA in LEONARDI, 1967, p. 130; ROSS I, 1973); 

generally t hey were dat ed t o  t he Lower Anisian. 

This term, now no more used in t he Dolomit es strati

graphy, actually meant rather heterogeneaus litho

strat igraphic unit s, unified only by t he common 

occurrence of crinoid remains, and partly belanging 

to t he Werfen Format ion and partly to the Morbiac 

Limestone (Upper Anisian); accordingly they can 

be by no means correlat ed wit h the Gracilis Formation 

of Recoaro area which I ies between the Lower Serla 

Dolomite and t he Pelsonian Recoaro Limestone 

(DE ZANCHE et al. , 1980). 

S. Lucano Member 

lt overlies t he Cencenighe Member wit h a t ransitional 

passage; t he lower boundary is marked by the dis

appearance of oolit ic and bioclastic calcarenit es 

characterizing the Cencenighe Member. The prevailing 

lithotypes are represent ed by fine-grained sandstones, 

silt stones, marls, arenaceous-silt y-marly dolomit es, 

which are reddish, violet and yellowish in colour. I t s  

t hickness may vary from approx imately 4 0  m i n  Val 

Averta section to 60 m report ed in Val Venegia, at 

t he western slopes of Cima Valles; it is therefore 

much t hicker compared t o  the Agordo area where t he 

member was formally established by PISA et al. ( 1979) 

(in t he standard sect ion of Torrent e Framont it is 

19 m thick to which, according t o  the writers' 

crit eria, about 7 m of " gray marls and quartz silt y

dolomit es" t ransitional to Lower Serla Dolomite can 

be added). ln Val Avert a sect ion the lower part of 

S. Lucano Member is made up by predominant red 

silt stones and sandst ones, arenaceaus and silty dolo

mites, marl; the above lithotypes show flaser-, wavy

and lenticular bedding and are organized in FU

sequences ( t idal cycles) some metres t hick. with 

desiccation structures at the t op; bioturbation is 

scarce. 

The upper part of the member, similarly deposited 

in a peritidal cont ext , is characterized by a less intense 

terrigenaus content and less environment al energy; 

the prevailing lithofacies are t he following : 

a) P ure dolomit es to marly-silt y dolomit es, seldom 

wit h arenaceaus cont ent ; t he colour varies from 

r�d to violet; t hey are nodular, highly biot urbat ed 

with rhyzocorallids, horizont al and vert ical burrows; 

t hey form set s wit h a thickness ranging from a 

few decimet res t o  little more than 1 m. 

b) Laminat ed marly and silt y dolomit es, wit h thin 

silt stones and calcarenit e int ercalations having a 

ripple and megaripple geomet ry with wave struc

t ures; they form set s normally less t han 1 m thick. 

c) Laminat ed red silt y marls wit h lent icular bedding 

and mud-cracks, forming set s some decimetres 

t hick. 

Although the bad exposure frequently makes it 

difficult to infer the deposit ional theme, locally the 

above mentioned I it hofacies are organ ized in cycles 

a-b- c, wit h a thickness varying from something more 

t han 1 m to 4-5 m, where t he t erm a) represent s t he 

subtidal and c) the supratidal part . 
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The macrofauna SF of Val Averta, the first 

so far found in the S. Lucano Member of the Dolomites, 

containing 7 taxa with Werfen affinity ( Natiria costata 

etc. in association with Costatoria costata) comes from 

a 30-40 cm thick layer of slightly nodul ar dol omites 

( lithofacies a) approximately 7 m below the top of 

the member; fossils are scattered in the sediment 

and consist of badly preserved composite moul ds and 

casts. 

The uppermost 3 m of the member consist of 

prevailing grey-whitish marly-silty dolomites and 

Iaminated marls, scarcely bioturbated with centimetre 

intercalations of siltstones and parallel-laminated silty 

dolomites; desiccation structures also occur. This 

unit, corresponding with the "grey marls and quartz 

silty-dolomites11 of FARABEGOLI et al. ( 1977), repre

sents the transition to the overlying unit referred 

to Lower Serla Dolomite. 

Lower Serla Dolomite 

White stratified dolomites ( layers 5 to 50 cm thick), 

with centimetre and decimetre marly intercalations 

and tepee horizons. The marly interlayers gradually 

decrease upwards to disappear at 12-13 m above the 

base. The thickness of the formation has not been 

defined; also because of the poor exposure, it has 

not been possible to recognize a stratigraphic discon

tinuity with respect to the overlying Contrin Formation 

( Upper Anisian). The fossil iferous content is restric

ted to rare badly-preserved foraminifers (G iomospira sp.). 

P ALEONTOLOGY 

The fossils occurring in the stratigraphical sections 

described in this paper were already known to the 

early authors who dealt with the stratigraphy of the 

Southern Alps (WISSMANN & MONSTER, 1841; HAUER, 

1850; LEPSIUS, 1878; TOMMASI, 1895; WITTENBURG, 

1908; OGILVIE GORDON, 1927; LEONARDI, 1935). 

The most comprehensive works on mollusc faunas 

of the Dolomites are confined almost entirely to 

TOMMASI ( 1895) and LEONARDI ( 1935). Since LEO

NARD l 's  work some occasional revision has been made, 

for instance, on the gen. Eumorphotis B ITTN ER 

(ICHIK AWA, 1958), on ammonites (K UMMEL, 1969), on 

Pectinidae (ALLASINAZ, 1972). 
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Some years ago, preliminary revision of Eumorpho

tis and Claraia from the Dolomites has been carried 

out during a stratigraphical revision of Werfen Formation 

by BROGLIO LORIGA et al. ( 1983). 

Although the Scythian faunas of the Southern 

Alps have been studied and known for more than 

a century, their taxonomic position is rather confused 

for these different reasons. 

1 - The 11Werfenian11 fossils are mostly represented by 

natural casts, internal and composite moulds 

(sensu McALESTER, 1962; BAMBACH, 1973), which 

only rarely make it possible to observe important 

taxonomic features ( i . e. the hinges and the internal 

features of the pelecypods). 

2 - To a varying extent the fossils are affected by 

deformation, mostly due to the diagenetic compaction 

and plasticity of the marly sediments where they 

were included. The deformation produces extremely 

variable outl ines and shapes in specimens belanging 

to the same species, making their specific recog

nition very difficult. 

3 - The ol d practice to establ ish new species and sub

species at any morphol ogical variation, frequently 

on the basis of a restricted number of specimens, 

resulted in a great nomenclature prol iferation, 

which does not correspond with the low diversity 

of the Scythian faunas ( BROGLI O LORI GA et al. , 

1983, p. 551). 

4 - Some further problems arise from the classification 

of Southern Alps Lower Triassie fossil s into the 

taxa erected on the German Muschelkalk material , 

pertaining to a different geographical area and to 

a different and generall y younger Stratigraphie 

unit. The use of these taxonomic names for the 

11Werfenian11 faunas was allowed mainl y by the 

poor preservation of the fossils and by a rough 

resemblance to German material. lt is possibl e 

that some misinterpretation was done by earl y 

authors. 

PURPOS ES 

Purposes of the paleontological part of this paper are: 

- a critical approach to the taxonomic revision of the 

so-called "Myacites", "Myophoria", "Gervilleia", 

"Myalina"; a revision about these fossils is still in 

progress and some preliminary results are given. 



- A complete il lustration of the macrofaunal assemblage 

founded in the Upper Scythian ( Cencenighe and 

S. Lucano Members) . 
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F ig. 4: Cencen ighe Member and S. Lucano Member, 
Val Averta section. 
Legend : 1 - calcarenites (in general); 
2 - biocl astic ( bivalves) Iimestone and dolomite; 
3 - ool itic dol omite and I imestone; 4 - intra
clastic dolomite; 5 - bioclastic (encrinitic) 
I imestone and dolomite; 6 - arenaceaus dolo
mite and I imestone; 7 - silty dolomite and I ime
stone; 8 - sandstone; 9- siltstone; 10 - marl 
and sil ty marl; 10 a - marly mudstone; 
11 - herringbone; 12 - cross-bedding; 
13 - hummocky cross Iamination; 14 - wave 
ripples; 15 - even I amination; 16 - intra
formational breccias; 17 - fenestrae; 
18 - mud-cracks and teepee; 19 - evaporitic 
breccia; 20 - bioturbation; 21 - vertical 
burrows; 22 - horizontal (deposit- feeders) 
burrows; 23 - rhizocoral lid burrows; 
24 - main fossiliferous layers (in *1F numbers 
within brackets refer to table 1); 25 - crinoid 
remains; 26 - Meondrospiro pusillo (HO); 
27 - FU-sequence; 28 - CU- sequence; 
29 - random and symmetrical sequences. 

CONVENTIONS 

Because of the previously quoted problems it needs 

to state some conventions about fossil classification 

here used. 

Reviewed taxa 

The fossils belanging to these groups have been classi

fied according to the indications of the quoted authors : 

Eumorphotis - ICH I K AWA ( 1958); BROGLIO LORIGA 

et al. ( 1983); BROGLIO LORI GA & 
MIRABELLA ( 1984, in press). 

Pectinids - ALLASINAZ ( 1972). 

Ammonoids - K UMMEL ( 1969). According to K UMMEL' s 

indications, we have placed all the 

Dinorites specimens, characterized by 

extremely changeable ornamentation, in 

the species 0. dolmotinus (HAUER), 

which is regarded as a " single, variable 

species" (K UMMEL, 1969; p. 507), 

which, through a compl ete gradation, 

range from strong radial ribbed to 

smooth form (see pl. 4, figs. 1-6). 

Not reviewed, but wei l defined taxa 

Same fossils, as not being reviewed recently, are 

rather well-defined and easily recognizable; they are 

Costotorio costoto (ZEN K ER) and the gastropods 

Notirio costoto (MUNSTER) and " Turbo" rectecostotus 

HAUER, widely used as biostratigraphic markers. 

The gastropods show probl ems only respect to the 

genus. The genus Turbo, according to the " Treatise" , 

appea rs on ly in the U pper C retaceous; therefore 

HAUER's species would not pertain to such taxon. ln 

Notirio costoto some taxonomic characters ( i . e. callus, 

umbelicus, etc. ) are lacking, due to the preservation 

degree; as Y IN & Y OCHELSON ( 1983) have already 

observed on Chinese material , this does not allow to 

state if the species belongs to the gen. Notirio or 

another genus. However, the specific names of the 

gastropods have been used since the last century 

to indicate two well-defined morphological groups 

without any ambiguity. 
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Problemat ic t axa 

The pelecypods "Myocites" ( also known as Homomyo, 

Pleuromyo , Anoplophoro, Anodontophoro etc.), 

Cervilleia and Myophoria ar e the most problemat ic 

t axa in t he examined fauria, as t he syst emat ics of 

t hese groups bases on charact er s which cannot be 

easily r ecognized in t he specimens found in t he Werfen 

Formation. 

This classification work needs to be support ed by a 

t axonomic r eview, which is difficult as t he t ypes of 

many species creat ed in t he first half of the 19t h  

cent ury have now been lost and w e  know neither t he 

locus t ypicus nor t he stratum t ypicum of the different 

species. 

We have t r ied to clarify t he meaning in which t he 

t axonomical names ar e used, t hr ough illustrations 

and r efer ences to lit eratur e. lt is possible t hat the 

pr esent nomenclat ure patter n  may change during our 

revision; however, the illustrat ed mor phogroups 

should maintain t heir validity. 

About t he pelecypods, t he complet e list s of 

bibliographic r eferences until 1931 are reported in 

Fossilium Catalogus ( DIENER, 1923; KUTASSY , 1931); 

t he workers report only: 

- select ed references post erior to Fossilium Catalogus; 

- findings in t he Southern Alps; 

- changes in t he generic att r ibution of t he t axa; 

- exhaustive descriptions and illust r at ions. 

Group " Cervilleia" Auct t .  

Most o f  t h e  studied specimens from t he Dolomit es 

pert ain to t he gen. B okevellia KING, 1848 (according 

to COX in MOORE- ( ed.), 1969), except some wit h 

a high t orsion probably ascribable to t he gen. 

Hoernesia LAUBE, 1866 ( pl. 1, figs 8, 9). 

The' following six mor phogroups have been r ecognized 

on t he basis of t he outline and of t he maximum 

obliquity angle ( sensu ALLASINAZ, 1964; " angolo 

di massima obliquita " ,  p. 686, f. 2). 
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Bakevellio castelli (WITTENBURG) 

(pl. 1, figs 1, 2) 

1908 a Edentula costelli WITTENBURG, p. 78, t ext 

fig. 11. 

1908 b Edentula costelli - WITTENBURG, p. 32, pl. 4. 

f. 11-13. 

1927 Edentula costelli - OG I LVI E GORDON, p. 29, 

pl. 2, f. 31. 

Originally att ributed to gen. Edentulo WAAGEN, 1907 

( = Waogenoperno, TOK UY AMA, 1959); t his morpho

species belongs t o  t he gen. Bokevellia for t he postero

lateral teeth in t he matur e stage occurring both in 

specimens of our collection and in WITTENBURG's 

illustrations. 

Bokevellia albertii (MONSTER) 

( pl. 1, figs. 3- 4) 

1838 Avicula alberti MONSTER ( in GOLDFUSS), p. 127, 

pl. 116, f. 9. 

1851 Cervillia albertii - CREDNER, p. 654, pl. 6, 

f. 7 a- d. 

1904 Cervilleia albertii - FRECH, p. 15, text figs 

14 a, b. 

1935 Cervil/eia mytiloides (SCHLOTH.) - LEONARDI, 

p. 50, pl. 2, f. 13. 

ln the past Bokevellio olbertii was considered to be 

synonymaus of ß·. mytiloides ( = Solenites mytiloides 

SCHLOTHEIM, 1820, p. 81, l acking of original il iu

str ation). lf t he original types of B. mytiloides will 

not refind, it will probably decl are invalid SCHLOT

HEIM's species, because t he original descript ion was 

insufficient and iack ing of il l ust ration. 

Bokevellio gr. exporrecto (LEPSIUS) 

(pl. 1, figs. 10, 11) 

1878 Cervillio exporrecta LEPSIUS, p. 352, pl . 1, 

f. 6 a-c. 

1878 Cervillio incurvoto LEPSIUS , p. 353, pl . 1, 
f. 3 a, b. 

1895 Cervillio meneghinii TOMMASI, p. 55, pi. 3, 

f. 14 a, b. 

1907 Cervilleia exporrecto - FRECH, p. 13, pl. 1, 

f. 5 a, b, 6. 

1935 Cervilleia exporrecto - LEONARD I, p. 52, pl . 2, 

f. 10- 11. 
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1982 Cervilleio exporrecto - CHEN, p. 213, pl. 13, 

f. 16-18. 

Thi s heter ogeneaus group i s  r epr esent ed by a gr eat 

number of spe�imens characterized by a wi de range 

of morphological vari abil i t y ,  which is in some extent 

ascr ibable t o  deformation. Many specimens ar e 

classifiable as 8. exporrecto, other s could pertain t o  

8. incurvoto ( LEPSI US) and other t o  8. meneghinii 

( TOMMAS I); however t he occur r ence of a Iot of 

t ransit i onal stages ( without a wei l defi ned tr end) 

between 8. exporrecto and the latter t wo species, 

makes it diffi cult t o  draw t he species boundary 

i nside t he gr oup. I t i s  possible t hat further exami 

nat i on of t he t ypes of t he t hr ee quoted species may 

confi r m  t he pr esent vi ew of the wr it ers t hat 8. mene

ghinii 8. incurvoto and 8. exporrecto ar e conspecific. 

ln t his case, the species- name has t o  be 8 .  expor

recto , which has the pr iority on 8. meneghinii, and 

it is better known and better defi ned t han 8. incur

voto. 

8okevellio cf. exporrecto var . lineoris 

( OGILVIE GORDON) 

( pl .  1, figs. 6, 7) 

1878 Cervillio polyodonto STROMSECK - LEPSIUS, 

p. 352, pl . 1, f. 4 a-c. 

1899 Cervilleio cfr . exporrecto - SITTNER, p. 16, 

pl. 3, f. 13, 15. 

1927 Cervi!lio exporrecto var . lineoris OG ILVIE 

GORDON, p. 37, pl. 3, f. 14. 

1935 C ervi!leio polyodonto - LEONARDI, p.  51, pl . 2, 

f .  18. 

The specimens show a close affinit y to C. polyodonto 

STROM. as described by LEPSIUS ( op. cit . ). However , 

S ITTNER ( 1899) expressed t he view t hat the speci 

mens of LEPSIUS ar e di fferent fr om t he STROMSECK 

t ype, because t he former ar e i nequivalve, whil e thi s  

t ype is equivalve. SI TTNER, t herefore, stated t hat 

t he specimens figur ed by LEPSIUS show feat ures 

mor e simil ar to 8. exporrecto and r efer r ed them t o  

t his species. Later ,  OGILVIE GORDON ( 1927), finding 

in t he Dolomites some Ger villeiae similar to the speci

mens of LEPSIUS and following SITTNER' s Obser 

vat ions, r ecognized some other dist i ncti ve features: 

the umbo is placed forward and t he infl ated area 

near the line of maximum obliquity is more elongat ed 

and narr ower than i n  8. exporrecto . Consequent ly, 

she suggested to establ ish " t empor arily" t he lineoris 

var i et y  of 8. exporrecto. The specimens her e pr esen

t ed show the feat ures described by OG I LVIE GORDON; 

t he wr i t er s  follow her attr ibution wi th some r eservation, 

because she figured only one speci men, part ially 

cover ed by sediment and by other Ger villeiae. 

8okevellio cf . Iadino ( LEONARDI) 

( pl. 1, fig 5 A) 

1932 Cervi!leio Iadino LEONARDI, p. 34, f. 4 

1935 Cervi!leio Iadino - LEONARD I, p. 52, pl. 2, f. 17. 

1943 ? Cervi!leio Iadino SONI, p.  14, pl. 2, f .  8.  

The specimens, r epr esent ed onl y by int ernal moul ds 

of left valves, show an out li ne similar t o  8. Iadino 

accor di ng to it s or iginal descr i ption and illust r at ion. 

However , the specimens occur r ing in t he bed 4F of 

Val Averta show smaller size ( about 1/3) t han LEO

NARDI's species; furthermore, they do not show t he 

complet e morphology of t he post erior wing and anterior 

auricle, due to t he kind of preser vat ion. 

8okeve!lio cf . costoto ( SCHLOT HE IM) 

( sensu CREDNER, 1851, p. 647, pl . 6, f. 3 a, b) 

( pl. 1, fig. 5 S) 

1820 Mytulites costotus SCHLOTHEIM , p .  298, pl. 37, 

f. 2 .  

1851 Cervillio costoto - CREDNER, p.  647, pl . 6 ,  

f .  3 a,  b.  

1972 8okevellio ( Neobokeve/lio) costoto - FARSAN, 

p. 146, pl . 38, f.  1-5. 

ln t he outl ine t he specimens of this morphogroup ar e 

comparable wit h 8. costoto fr om the German Muschel

kal k, but t hey sl ightl y differ in the concent r ic or na

mentat i on, l ess pr onounced in our specimens, and in 

less developed anterior aur icl e. 

Group 1 1Myocites 1 1  Auctt.  

The group, including only endobiont s, shows the 

gr eat est taxonomic problems and the gr eat est nomen

clatur e confusion, both at gener ic and specific Ievei s, 

as t he main taxonomic element s ar e not preserved. 

From t ime to t ime the Lower Triassie species of 1 1Myo

cites 1 1  have been r efer r ed to genera Homomyo 
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AGASSIZ, 1843; Pleuromya AGASSIZ, 1843; Anoplo

phora ALBERTI, 1864; Anodontophora COSSMANN, 

1897. According to COX ( in MOORE ( ed. ), 1969, 

p .  N 842} t he genus-name 11Myacites 11 is not available 

for purposes of nomenclature. Furthermore, COX 

( op .  cit . }  stated t hat t he genera Anoplophora and 

Anodontophora ( t ype-species Myacites {assaensis 

WISSMANN. 1841; from Lower Triassic} are synony

mous of Unionites WISSMANN, 1841 ( type- species 

U. muensteriWISSMANN , 1841; from Carnian}. 

Following t his stat ement; in t he paper t he so-called 

11Myacites 11 {assaensis and 11M. 11 canalensis are placed 

in t he genus Unionites. 

About genera '' Homomya 11 and 11Pieuromya 11 , these 

t axonomic names are used here in t he meaning of 

early authors, because t he objective lacking of some 

important t axonomic features does not allow to follow 

t he revision of t he genera by COX ( op .  cit . }. 

Unionites {assaensis ( WISSMANN} 

( sensu HAUER, 1850, p. 3, pl. 1, f. 4} 

1841 Myacites {assaensis WISSMANN. p .  9, pl. 16, 

f .  2 a-c. 

1850 Myacites {assaensis - HAUER, p. 3, pl . 1, f. 4. 

1846 Anoplophora {assaensis - ALBERT!, p. 137, 

pl. 3, f. 8 a, b. 

1882 Pleuromya (Myacites) {assaensis - TOMMASI, 

p. 63, pl. 1, f. 9 a, b. 

1895 Pleuromya ( Myacites) {assaensis - TOMMASI, 

p. 62, pl . 4, f, 2, 3.  

1889 Anodontophora (Myacites} {assaensis - BITTNER, 

p. 22, pl . 3, f. 28-33. 

1922 Homomya {assaensis - BEN DER, p. 55, pl. 1, 

f. 6 a-c, pl. 2, f. 6-9. 

1927 Anodontophora (Myacites} {assaensis - OGILVIE 

GORDON, p. 27, pl. 2, f. 25 a, b.  

1935 Homomya {assaensis - LEONARDI, p .  32, PI. 1, 

f.  5. 

1937 Homomya {assaensis - VIALLI I p. 97, pl. 6, 

f .  17.  

1963 Unionites {assoensis - CIRI ACKS, p. 82, pl. 16, 

f. 13. 

1982 Unionites {assaensis - CHEN I p .  218, pl . 2, 

f .  16. 

The classificat ion of t his species is not based on 

WISSMANN's original illust rations, because the illu

strated t ype-specimens are very different from one 

to t he other and their description is very insufficient . 

94 

The det erminat ion of t his taxa follows t he 

picture by HAUER ( 1850, pl. 1, fig. 4}, which is the 

first representative illust ration subsequent to the one 

by WISSMANN. 

Unionites {assaensis var. brevis ( 8 I TTN ER} 

( pl .  2, fig. 9} 

1901 Myacites {assaensis var. brevis 8 I TTN ER, p. 84, 

p I. 9 1 f. 1 3-1 7 o 

1907 Anoplophora {assaensis mut . bittneri FRECH, 

p o 411 pl. 71  f. 1 a 1 b o 

1927 Anodontophora (Myacites} {assaensis var. brevis 

- OGILVIE GORDON, p. 27, pl. 2, f. 26, 27. 

1935 Homomya {assaensis var. brevis - LEONARDI, 

p. 33, pl. 1, f. 6 .  

1937 Homomya {assaensis var. brevis - VIALLI, p.  98, 

pl. 6, f.  18. 

The specimens st rongly resemble U. {assaensis var. 

brevis from t he Lower Triassie of Bakony. 

Unionites canalensis ( CA TULLO} 

( sensu SCHAUROTH, 1859, p. 327, pl . 2, f. 17} 

( pl .  2, fig. 8} 

1847 Tellina canalensis CATULLO, p. 56, pl . 4, f. 4. 

1859 Tellina (Myacites} canalensis - SCHAUROTH, 

p. 327, pl. 2, f. 17. 
1882 Pleuromya ( Tellina} canalensis - TOMMASI, p. 64, 

pl. 1, f.  10. 
1895 Pleuromya ( Tellina} canalensis - TOMMASI, p.  63, 

pl. 4, f.  5 a-e. 

1889 Anodontophora (Myacites} canalensis - 8 I TTN ER, 

p. 23, pl. 3, f. 34-38. 

1901 Myacites canalensis - 8 I TTNER, p. 85, pl. 9, 

f. 11-12. 

1908 b Anoplophora canalensis - Wl TTENBURG, p. 33, 

pl. 5, f.  6.  

1927 Anodontophora (Myacites} canalensis - OG I LVI E 

GORDON, p. 28, pl. 2, f. 28. 

1935 Homomya canalensis - LEONARDI, p. 35, pl. 1, 

f .  13- 15. 

1937 Homomya canalensis -VIALLI, p.  95, pl. 6, f.  7- 9 .  

1963 Unionites canalensis - CIRIACKS, p.  81, pl. 16, 

f. 11-12. 

1982 Unionites canalensis - CHEN, p. 218, pl . 3, f. 12, 

15, 19. 



According to OMBON I ( 1882}, who has seen the types, 

CATULLO's illustration would not comply with the 

original types; therefore, Tellina canalensis should be 

rather considered as synonym of U. {assoensis. 

Nevertheless most authors accepted the species as 

interpreted by SCHAUROTH ( 1859}. ln this latest 

meaning U. canalensis represents a morphological 

group definitely different from U. {assaensis . 

"Homomya " sp. 

(pl. 2, fig. 7} 

This group includes specimens in the outline closely 

similar to Homomyo albertii (VOL TZ} from German 

Muschelkalk, but different in the Iack of anterior 

concentric folds characterizing VOL TZ's species. The 

classification at genus Ievel is doubtful, as the 

11 Treatise11 placed most of " Homomya " from Muschel

kalk into Pachymya (Arcomya} ROEMER, 1839. As our 

knowledge is still insufficient to illuminate the 

problem, we have provisionally classified these speci

mens according to early authors' opinions. 

"Pieuromya " e/ongato (SCHLOTHEIM} 

(pl. 2, fig. 10} 

1820 Myacites elongotus SCHLOTHEIM, p. 109, pl. 33, 

f. 3 a, b. 

1922 Pleuromya e/ongota - SENDER, p. 90, pl. 3, 

f. 2 a-c, 3. 

1927 Anodontophoro (Myacites} e/ongoto - OGILVIE 

GORDON, p. 28, pl. 2, f. 29. 

1935 Pleuromya elongata - LEONARDI., p. 37, pl. 1, 

f. 19, 22. 

This morpho-species, easy to recognize, is not common 

in the studied stratigraphic units. At the genus Ievel 

the taxonomic problems are the same as of "Homo

mya " sp.: poor preservation of the main taxonomic 

features and insufficient knowledge about the original 

material. 

Group "Myophoria " Auctt. 

Since the 19th century several workers reported the 

common occurrence in the 11Werfener Schichten11 of the 

species Myophora ovata ( GOLDFUSS} and M. laevigata 

(ZIETHEN}, originally described from the German 

Muschelkalk. According to COX (in MOORE (ed.}, 

1969} the latter is the type-species of Neoschizodus 

GIEBEL, 1856. The material collected from the Dolo

mites does not display new evidences to discuss this 

classification. 

Neoschizodus cf. laevigatus (ZIETHEN} 

(pl. 2, fig. 1} 

1830 Trigonia lae vigata ZIETHEN, p. 94, pl. 71, 

f. 2, 6 (not seen}. 

1838 Lyradon laevigotum - GOLDFUSS, p. 197, pl. 135, 

f. 12. 

1856 Neoschizodus /aev igotus - GIEBEL, p. 40, pl. 3, 

f. 1, 9, 10. 

1864 Myophoria lae vigata - ALBERT I, p. 115. 

1878 Myophoria loe vigata - LEPSIUS, p. 356. 

1935 Myophoria lae vigata - LEONARDI, p. 41, pl. 1, 

f. 30, 31, 33. 

1960 Neoschi zodus cf. laevigatus - NAKAZAWA, p. 56, 

pl. 6, f. 21-32. 

1963 Myophoria laevigota - CIRIACKS, p. 82, pl. 16, 

f. 18, 19. 

Our specimens differ from the typical forms of German 

Muschelkalk and of the Anisian of the Southern Alps 

in the less pronounced keel and the sl ightly more 

elongated outline. 

Neoschizodus /ae vigatus var. elongatus (PHI LI PPI} 

(sensu OGILVIE GORDON, 1927} 

(pl. 2, fig. 2} 

1927 Myophoria lae vigato var. elongata PHI LI PPI -

OGILVIE GORDON, p. 33, pl. 3, f. 4, 14. 

1935 Myophoria laevigata var. elongota - LEONARDI, 

p. 42, pl. 1, f. 32. 

This is a homogeneaus group with characters closely 

similar to that of M. /aevigata var. elongata figured 

out by OGILVIE GORDON (op. cit.}. However, the 

authors observe that specimens from the Dolomites 

possess a sl ight depression in front of the marginal 

carina, which causes a shallow sinus in the ventral 

margin. In addition, concentric ornamentation traces 

differentiate also our specimens from those figured 

out as M. laev igoto var. elongato by SCHMIDT ( 1928, 

p. 185, textfig. 425}. Due to such evidences, the 
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specimens of this group display some resemblances 

to Lyriomyophoria elegans (DUNKER), which, however, 

shows a more pronounced concentric ornamentation. 

Neoschizodus ovatus (GOLDFUSS) 

(pl. 2, fig. 3-5) 

1838 Lyradon ovaturn GOLDFUSS, p. 197, p. 135, 

f. 11. 

1856 Neoschizodus ovatus - GIEBEL, p. 42, pl. 4, 

f. 6 (not seen). 

1864 Myophoria ovata ALBERTI, p. 118. 

1878 Myophoria ovata - LEPSIUS, p. 355, pl. 1, 

f. 7 a, b. 

1895 Myophoria ovata - TOMMASI, p. 16, pl. 1, f. 19. 

1935 Myophoria ovata - LEONARDI, p. 41, pl. 1, 

f. 29. 

1943 Myophoria ovata - BONI, p. 5, pl. 1, f. 10. 

GOLDFUSS's typical form prevails in the lower layers 

of Cencenighe Memer. The specimens of the upper

most fossiliferous bed (VA, 4F) show more elongated 

outline and habe LJH ratio higher than 1.40; accor

ding to RUBENSTRUNCK, 1909 (fide OGILVIE GORDON, 

1927), they can be referred to N. ovatus var. elonga

tus GIEBEL. 

Group "Myalina" Auctt. 

Rare myalinids ( 7 specimens) have been found in 

all the th ree fossiliferous layers with Dinarites dalma

tinus (HAUER); they have been attributed, on the 

basis of CIRIACKS's and CHEN's determination, to 

the gen. Promyalina KITT L, 1904. 

The specimens show a great morphological variabil ity. 

Due to the exiguity of the sample, at present it is 

impossible to state if it is intra- or inter-specific 

variabil ity. They are therefore temporarily referred 

to a single group. 

Promyalina eduli{ormis (SCHLOT H.) 

var. praecursor (RENZ) 

(pl. 2, figs 11, 12) 

1904 Myalina eduli{ormis mut. praecursor REN Z, in 

FRECH, p. 21, textfig. 23 (not fig. 24, 25) 

?1938Myalina putiatinensis KIPARISOVA, p. 292, pl. 6, 

f. 10-12. 
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1943 ? Mytilus eduli{ormis var. praecursor - BON I, 

p. 10, pl. 2, f. 18. 

? 1963 Promyalina putiatinensis - CI R lACKS, p. 75, 

pl. 16, f. 1-5. 

? 1982 Promyalina intermedia CHEN, p. 212, pl. 3, 

f. 10, 11. 

Some specimens display also some similarities with 

P. putiatinensis (KIPARISOVA) which, in turn, is not 

very different from RERZ 's type (only fig. 23). The 

relationships and the difference between these two 

taxa are so far confused that it is questionable to 

classify such specimens as P. putiatinensis or 

P. praecursor. Furthermore, neither of the two species 

pertains to the same age of our specimens; P. putiatinen

sis occurs in the Claraia beds of S. Ussuri and 

western USA, while the species by REN Z comes from 

Anisian of the Transdanubian range (Hungary). 

BIOSTRATIGRAPHICAL AND CHRONOSTRATIGRAPHICAL 

CONSIDERATIONS 

Cencen ighe and S. Lucano Members were establ ished 

by FARABEGOLI et al. ( 1977) and PISA et al. ( 1979), 

who did not report significant macrofaunal associations 

in these units. Based on the Stratigraphie position 

of these units, their lateral relationship (assumed 

heteropic change among Cencenighe .Member; S. Lucano 

Member and Lower Serla Dolomite), and the micropale

ontologic content ( Foraminifera pertaining to the gen. 

Meandrospira), the quoted authors suggested an 

Upper Scythian-Lower Anisian age for both Cencenighe 

and S. Lucano Members, and considered the Lower 

Serla Dolomite as Lower Anisian. Previously, ROSS I 

( 1973) placed the ool itic sequences of Cencenighe 

Member within the Lower Anisian; at that time this 

member was ascribed to "Dadocrinus gracilis beds" due 

to the high frequency of crinoid remains. 

Actually there is no evidence that the crinoid remains 

of Cencenighe Member belong to Dadocrinus gracilis, 

thus suggesting Anisian age; GAETAN I ( 1969) had 

already criticized the biostratigraphic value attributed 

to these remains. 

When Dinarites dalmatinus and other fossils 

of Cencenighe Member ( BROGLIO LORI GA et al., 

1983) were found, this unit was recognized as belonging 

to the Upper Scythian ( Spathian); nevertheless the 

occasional characters of these findings, concentrated 

on the lower part of the member, and the Iack of 
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Fig. 5: Tentative correlation of upper Werfen Formation in Muc ( Dalmatia) and western Dolomites. Data on Muc 
sequence frqm HERAK et al. ( 1983) and SCAVNICAR & SUSNJARA ( 1983). 
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data on S. Lucano Member did not make it possible t o  

classify precise ly t he URpe r  part o f  t he Werfe n 

Format i on. 

Still re ce ntly BLENDINGER ( 1983) ascri be d t he 

Cence nighe Member, at least part ly, to t he Lower 

Anisian. 

The new fossi l material found in t he Southern 

Alps t aget he r  wit h new signifi cant data on the bio

strat igraphy of the uppe r part of t he Werfen Format ion 

outsi de this are a ( see particularly HERAK et al., 

1983) made it possi ble to reconsider t he quest ion 

of dating of the se lithostratigraphic unit s. 

The data on t he Dolomites show t he fol l owing 

faunal seque nce in t he upper part of Werfen Formation: 

. 1) T irolites cassianus faunae ; they characte rize t he 

Val Badia Membe r and include Eumorphotis kittli , 

Unionites, Neoschizodus , 11 T urbo11 rectecostatus , 

Natiria costata , etc.; t he main biostrat igraphic 

marke r: s  ( T .  cassianus , E .  kittli) fre quent ly occur 

from base t o  t op of the me mber ( B ROGLIO LOR IGA 

et al. , 1983); in the upper part of t he cassianus 

inte rval t he occurrence of rare and poorly pre 

served specimens of Dinarites sp. i s  possible. 

2) Dinarites dalmatinus faunae , re pre se nted by rich 

fossili ferous hori zons in t he lower part of Cence 

nighe Membe r; such horizons are characterized by 

t he presence of Eumorphotis telleri , Natiria costata, 

11 Turb o 11 rectecostatus as wei l  as high frequency 

of t he pelecypods Unionites , Neoschizodus , B ake- ·  

vellia , which are quant i t at ive ly p revailing in the fauna. 

3) After a large poorly fossiliferous interval, close t o  

t op o f  Cence nighe Membe r a n  association mai nly 

consisting of Neoschizodus occurs, also includi ng 

Bakevellia and t he first specimens of Costatoria 

costata with small si ze s  and fe w ribs; E. telleri 
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and 0. da/matinus have disappeared; they have 

ne ver bee n  found in t his Stratigraphie posit i on i n  

any of t he Dolomite s-se ctions ( with t he exception of 

a badly pre se rve d  speci me n  of Dinarites sp. from 

t he t op of t he Cence nighe Me mbe r ne ar Passo Rolle). 

ln t his interval crinoid remains are found fre-

que ntly. 

4) The overlyi ng S. Lucano Membe r shows a diminishe d 

fossilife rous content due to the pre dominance of 

i nte r- and supratidal conditions. ln Val Ave rta 

section a fossi l ife rous laye r with Costatoria costata 

B ake ve/lia, Unionites, Neoschizodus and Natiria 

costata was found close to t he t op of the Member. 

The biostrat igraphical invest igation of other are as 

i n  t he Sout he rn Alps, still in progre ss, is emphasizing 

that C. costata is a rat he r fre quent component of t he 

faunal associat ions of upper Cencenighe and S. Lucano 

Members; it occurs in many laye rs, regularly above 

t he Dinarites beds. 

Many authors used C. costata as marker of t he 

Upper Scythi an and Scythian-Anisian boundary; it� 

range could reach as far as the Lower Anisi an, as 

is prove d by t he associ ation wit h Myophoria vulgaris 

re porte d by K OZUR ( 1975) and Coenothyris vulgaris 

reported by GANEV ( 1974). Within t he Dolomites t he 

Iack of true Anisian element s  and t he presence of 

elements wit h a Werfenian affinit y in the fossil assemblage 

with Costatoria costata exclude a younge r age t han 

Upper Scythian for such faunae . 

As for t he microfauna, i n  t he se que nce s here 

described t he forami nifer Meandrospira pusilla (HO), 

frequently associ ated wit h forms pe rtaining t o  t he 

gen. C/omospira and Clomospirella , is wei l recorded 

in t he upper part of t he Val Badia Me mber,  in t he 

whole Cence ni ghe Me mbe r ( where it has its acme -zone) 

and in t he lowe r part of S. Lucano Membe r. In the 

Lower Se rla Dolomite only a fe w speci mens, poorly 

pre served, of Clomospira and C lomospirella were found. 

Data on conodont s concerning t he e xamine d strati

graphic se ctions are not available so far; according 

to B RANDN ER et al. ( 1984) both Val Badia and 

Cence ni ghe Members of the Dolomi tes would pertain 

to t he Neospathodus triangularis zone; fut he rmore , 

t he occurrence of N. homeri at the t op of t he series 

is recorde d ( Cence nighe Member p. p. ? - S. Lucano 

Membe r?). 

The faunal sequence here describe d can Iead t o  

bio- and chronostrat igraphic consideration. Howeve r, 

we must take int o account , that from Cence nighe Membe r 

upwards, presence or abse nce of t he different t axa 

can be strongly controlled by the environme nt ,  



i. e. recurring influence of peritidal conditions. From 

a biostratigraphic point of view t he sequence of faunae 

of Cencenighe and S. Lucano Members may represent 

a useful means of correlation within the Southern Alps; 

besides it may emphasize t he importance of compari

sons wit h similar faunal sequences outside this area. 

Faunae comparable wit h those occurring in t he 

Dolomites are present in Hungary, Dalmatia and t he 

Upper Austroalpine units of the Eastern Alps. The 

dat a available from I iterature are not always homo

genous because t he ex act position in t he succession 

of t he different fossils is not always provided and, 

due to the confusion of nomenclature of Werfenian 

fossils, we cannot always be sure t hat a species-name 

actually refers to a well-defined morphological group. 

A sufficiently deta iled comparison is possible wit h 

the Mut section ( Dalmatia), recent ly examined by 

K.RY STY N (1974) and HERAK et al. (1983) from a 

biostratigraphic point of view, and by SCAVN ICAR & 
SUSNJARA ( 1983) from a sedimentological standpoint . 

The sequences, showing sediment ary facies generally 

similar to t hose occurring in t he Val Badia Member 

of the Dolomites, contain ammonoid faunae already 

described by K ITTL ( 1 903), which make it possible 

to recognize two zones, a lower one with Tirolites 

cassianus and an upper one with T .  carniolicus . 

Although t he base of t he corniolicus zone convent i

onally corresponds with the t op of t he cassianus zone, 

between the uppermost finding of T .  cassianus and 

the first occurrence of T .  carniolicus an interval of 

about 1 50 m occurs, where ammonoids of t he genus 

Dinarites { including D. dalmatinus), gastropods and 

bivalves are found; j ust below t he first oc currence 

of T .  carniolicus the abundant presence of Costatoria 

costata has t o  be point ed out . 

Therefore the following elements occur both in 

the Sout hern Alps and Dalmatia: 

a) a wei l recorded T .  cassianus zone; 

b) an int erval (above t his zone) characterized by 

Dinarites, associated wit h other fossils; 

c) the presence of Costatorio costata in Strat igraphie 

I evei s higher than cassianus zone. 

ln the sequence of the Southern Alps a definit ely 

smaller number of ammonoids t han in t he Muc series 

is found. The absence of Tirolites carniolicus in t he 

upper part of the Werfen Formation could be ex plained 

in two contrasting ways: 

1) the unit corresponding with T .  carniolicus beds in 

t he Dolomites is to be placed above C. costota 

layers and, t herefore, int o t he barren dolomit ic 

complex corresponding with Lower Serla Dolomit e. 

2) The absence of T .  carniolicus can be ascribed t o  

facies control; the equivalent of carniolicus beds 

could be represent ed by S. Lucano Member, and 

probably the upper part of Cencenighe Member. 

This assumpt ion is illustrat ed in t he t ent ative 

correlation between t he Dolomit es and Muc sequences 

in fig. 5. 

ln both cases Cencenighe Member as wei l as 

S. Lucano. Member would entirely belong to t he 

Scythian. 

There is no evidence so far suggest ing t hat t he 

Scythian-Anisian boundary corresponds wit h t he litho

stratigraphic boundary between Werfen Format ion and 

Lower Serla Dolomite or lies within t he sterile dolomitic 

complex represented by t he lat t er format ion, as it 

has been suggest ed by KRY STY N ( 1974) for Dalmat ia. 
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EX PLANATION OF PLATES 

Plate 1 

Fig. 1: 

Fig. 2: 

Fig. 3: 

Bakevellia castelli ( WI TTEN BURG). Inter nat 
cast of R. V. , with posterior lateral teeth; 
Cresta del Piavac, P asso Lusia ( x  1.5). 

Bakevellia castelli (WITTENBURG). Inter nat 
cast of L. V. , with shell r emains. Lusia-
P iavac ( x  1. 5). 

B akevelfia albertii (MO NSTER). Composite 
mould of R. V. ; Val Sorda ( x  2). 

Fig. 4:  Bakevellia albertii (MO NSTER). Composite 
mould of L. V. Val Sorda ( x  2). 

Fig. 5, A: B akevelfia cf. Iadino ( LEONARD I). Internat 
cast of L. V. ; Val Averta 4 F (x 2). 

B: Bakevellia cf. costata (SCHLOTHEIM). 
Interna! cast of L. V. ;  Val Averta 4 F 
( X  2). 

Fig. 6, 7: Bakevelfia cf. exporrecta (LEP$ IUS) var . 
linearis ( OG I LVI E GORDON). Composite 
mould of L. V. ; Val Sorda ( x 2). 

Fig. 8: Hoernesia sp. Composite mould of R. V. ; 
Val Sorda ( x 2). 

Fig. 9: 

Fig. 10: 

Fig. 11: 

Pl ate 2 

Hoernesia sp. Composite mould of L. V. ; 
Val Sorda ( x 2). 

Bakevelfia gr . exporrecta (LEPSIUS). 
Composite mould of R. V. ; Val Sorda (x 2). 

Bakevellia gr . exporrecta (LEPSIUS). 
Composite mould of L. V. ; Val Sorda ( x 2). 

Fig. 1 :  Neoschizodus cf. laevigatus ( z I ETHEN). 
Composite mould of R. V. ; Val Sorda ( x  2). 

Fig. 2 :  ? Neoschizodus cf. laevigatus var. elonga
tus (PHI LI P PI) . Composite mould of L. V. ; 
Val Sorda ( x 2). 

Fig. 3, 4, 5 :  Neoschizodus ovatus (GOLDFUSS). 
Composite mould from Val Sorda ( x 2) 
(fig. 3); internal cast from Val Averta 4 F 
( x  1.5) (fig. 4) and Val Averta 2 F ( x  1) 
(fig. 5). All L. V. 

Fig. 6 :  

Fig. 7: 

Fig. 8 :  

Fig. 9: 

Costatoria costata ( ZENKER). Interna! cast 
of L. V. ; Val Averta 5 F ( x  2). 

"Homomya " sp. Composite mould of L. V. ; 
Val Sorda ( x  1. 5). 

Unionites canalensis (CA TULLO) sensu 
(SC HAUROTH). Composite mould of R. V. ; 
Val Sorda ( x 1. 5). 

Unionites {assaensis (WISSMANN) var . 
brevis (BITTNER). Composite mould of 
R. V. ; Val Sorda ( x  1.5). 

Fig. 10 : "Pieuromya" elongata (SCHLOTHEIM). 
Composite mould of R. V. ; Val Sorda ( x 1. 5). 

Fig. 11 : Promyalina eduli{ormis (SCHLOTHEIM) var . 
preacursor (REN Z). Inter na I cast of R. V. ; 
Lusia- P iavac ( x 2). 

Fig. 12: Promyalina eduliformis ( SCH LOTHEIM) var . 
praecu_rsor (REN Z). Composite mould of 
L. V. ; Val Sorda ( x  2). 

Pl"l te 3 

Fig. 1 :  

Fig. 2 :  

Fig. 3: 

Fig. 4:  

Fig. 5: 

Fig. 6 :  

Fig. 7, 8: 

Leptochondria albertii ( GOLDFUSS). Compo
site mould of L. V. ; Val Sorda ( x 2). 

A vichlamys tellinii ( T OMMAS I J .  C omposite 
mould of L. V. ; Val Sorda (x 2). 

Scythentolium tirolicum (WITTENBURG). 
P seudomorphic shell, Val A verta ( x 2). 

Entolium discites (SCHLOTHEIM) var. 
microtis (WITTENBURG). Val Averta ( x  2). 

Eumorphotis telleri (BI TTN ER). Composite 
mould of R. V. ; Val Sor da ( x  1). 

Eumorphotis telleri (BI TTN ER) . Composite 
mould of L. V. ; Val Sorda ( x  1). 

" Turb o "  rectecostatus HAUER. Composite 
mould from Val Sorda ( x 1. 5}. 

Fig. 9: Coelostylina wer{ensis Wl TTENB URG. Inter na I 
cast from Val A verta 4 F ( x 3}. 

Fig. 10, 

Fig. 1 2 : 

Plate 4 

11: Natiria costata (MO NSTER). Composite 
mould; Val Sorda ( x  1 .5). 

Naticopsis gaillardati ( LEFROY ). Interna I 
cast from Lusia- P iavac ( x 1 .  5). 

Figs. 1- 6 :  Dinarites dalmatinus (HAUER) sensu 
KUMMEL ( 1 969) ( all specimens ar e x 1. 5) 
According to K I TTL ( 1903), the fol lowing 
species occur : 
Figs 1 a, b :  Dinarites muchianus (HAUER) 
Figs 2, 4 a, b, 5 a, b: Dinarites dalma
tinus (HAUER) 
Figs 3, 6: Dinarites nudus TOMMASI 

Local ities : 1 a, b: Val Averta 2 F 
2, 3, 6: Val Sorda 
4 a, b, 5: Lusia- P iavac 

Work supported by gr ant of Minister o della pubblica 
lstr uzione, ltaly, project on Per mo-Tr iassic events in 
the Souther n Alps, funds 40% , years 1 982 and 1983. 
Contribution to IGCP Proj ect n. 203. 

C. Ner i dealt mainly with the I ithostr atigr aphy, 
R. Posenato studied the paleontological pr oblems; 
conclusions ar e common. 

Dr. Cloudia Neri, Dr. R enato Posenato, lstituto di 
Geologia deii ' Universitd , C .  so Ercole I 0 d 'Este 3 2, 
1 - 44 7 00 Ferrara , ltaly. 
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