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of the Middle Triassie of the 
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by P .  Durni tr ic a ,  H .  Kozur and H .  Mo s t l e r + )  

zu sarrune nfas sung 

Au s Oberani s i schen bis unterlad ini s c he n  Becke ns ed imenten 
{Nodo s u s - S ch i chten bzw . Buche ns te i ner Schi chten) der S tidalpe n 
im Gebi e t  von Recoaro und Tre tto {V i cent i ni s che Alpen )  wird 
e i ne r e i che Rad i o lar i e nf auna be s chr i e be n .  Neben v i e l e n  von den 
Au tor e n  ber e i t s  be s chr i ebene n Formen werden i n  d i e s e r  Arbe i t  
4 neu e  Fam i l i e n ,  1 7  Gattungen sowie 2 8  Ar ten bzw . 3 U nterar t e n  
neu au f ges te l l t . 

� 

Obwoh l  s i ch ber e it s  e i nige Le i tarten abz eichnen , ,  d i e  i n  g l e ich
al ten S ch ichten der Nörd l i c hen Kalkalpen sow i e  im Bakonygebirge 
{Ungar n )  und i n  Rumänien au f treten , wird z unäch s t  von e i ner 
s trat igraph i s chen Au swer tung Abs tand genomme n .  

Summary 

A r ich,rad io lar i an fau na from Upper Ani s ian to Lower Lad inian. 
bas i n  s ed iments { "Nodosus - S c h i ch ten" r e s p . "Buchens t e i n-· 
Schich t en") of the Souther n Alps in the area of Rec oaro and 
Tretto {Vi cent inian Alps ) i s  d e s c r i bed . Bes ide many forms , wh ich 
wer e al ready d e s c r ibed by the au thors , 4· new f am i l ie s �  1 7  genera, 

+ ) Addr e s se s : Dr . Pau l ian Dum i tr i c a ,  I ns t i tu tu l  de Geo log i e  
s i  Geof i z i c a ,  S tr . Carans ebe� 1 ,  R- 7 8 3 4 4  Bucur e�t i , Rumani a ;  
D i p l . -Geo l . Dr . s .c . H e inz K o z ur , S taatliche Mu s e en , Schloß 
E l i sabe thenburg , DDR- 6 1 �1e iningen ; Univ . -Prof . Dr . H e l fried 
Mo s t ler , I ns t i tu t  f ür Geo logie und Paläonto log i e ,  Unive r s i 
t ät s s traße 4 ,  A- 6020 I nnsbruc k .  



2 8  spec i e s  and 3 subspe c i e s  are e s tabl i shed . 

Though some i ndex- forms pos s i bly appear in bed s of the same 
age - Nörd li che Kalkalpen , Bakony Mt s . ( Hungary ) and i n  Rumani a 
- for the moment a s tr atigraph� i nterpr e tat ion was not r e s o lved . 

I ntroduct ion 

Almo s t  no T r i as s i e  radiol ar i ans wer e known be fore the f i r s t  
c ompr ehens ive s tudy of Trias s i e  rad i o lar i ans py KO Z U R  & MOSTLER , 
19 7 2 . S i nce that t ime s everal paper s on T r i as s i e  r ad iolar i ans 
contr i bu ted greatly to the understand i g  of th i s  important f o s s �l 
g roup i n  the T r i as s i e ( De WEVER et al . ,  1 9 7 9 ; DUMI TRI CA , 1 9 7 8 a ,  
b ;  KO Z U R  & MOSTLE R ,  1 9 7 8 , 1 9 7 9 , ·1 9 80; PE S S AGNO , F IN CH & ABOTT , 
1 9 7 9 ) . I n  the pr e s ent study further Midd le T r i as s i e  r ad io l ar i ans 
f r om the Souther n Alps are d e s c r ibed . 
T h e  mater i al we s tud i ed , come s from d i f ferent par t s  of the 
V i cent i ni an Alps , espec ial ly from two ar eas : Recoaro ( NE of 
Monte Anghebe , SW and S of Mont e Fali son) and Tretto ( around 
S an Ulder ico ) ( s e e  f ig .  1 ) . 

Al l rad i o lar i ans were found i n  Midd le Trias s i e  bas i n  s ed iment s 
named "Nodosu s - S chi chten" ( = "Bu chens t e i n- S c h i chten") . The 
exact s trat igraph i c  po s i tion o f  the r ad iolar i an- bear i ng bed s 
cou ld not be s o lved unt i l  now . Probably they be long to the 
Ani s i an/Lad i nian boundary . 
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Subc l as s  Rad i o l ar i a  MULLE R ,  1 8 5 8  

Order Po lycy s t i na EHRE NBERG , 1 8 3 8  

Suborde r  Spume l lar i a  EHRE NBE RG , 1 8 7 5  

Fami ly Heptac ladidae n . f am .  

D i agno s i s : S ke l e ton spher ical wi th a s i ng l e  or doubl e - l ayered 
lat t i c e  cort ical she l l  and s even ,  po s s i bly l e s s  or more , 
rad i al spine s  o r i g i nate in a medu l l ary ne twork .  The rad i al 
spine s  bear s everal ver t i c i l s  of two oppo s i t e  apophy s e s  s e t  
i n  succes s ive ly perpend i c u l ar p l ane s of thr e e  apophys e s , 
some time s the i nner one s . be i ng d i sord e r ly arr anged . Medullary 
s ke l e ton cons i s t ing of a ne twork of s traight bar s cqnne c t i ng 
the i nternal apophy s e s . 

I nc luded genu s : Hep t a c l a d u s  n . gen . 
Occurrenc e : 1�idd le and Upper T r i as s ie of the E ur opean T e thys . 
Remarks : Al though in the Heptac l ad idae n . f am .  there ar e no i nner 

she l l s  be cau s e  the ne twork of conne c t ing bar s i s t  too loos e , in 
s .ome po s i ti ons to she l l s  can be approx imately remarked . By such 
kind of medu l l ary s ke le ton and nurober of rad i al sp i ne s  the 
Heptac l ad idae n . fam .  can be c l ear ly separated from al l the 
o ther spume l l ar i an f ami l i e s . 

Three spe c i e s  be l ang ing probably to two gener a ,  one with 
three- bladed r ad i al spine s  ( two spe c i e s ) and another one 
w i th non- bladed spine s , have been so f ar r emarked . Only the 
l as t  one is d e s c r i bed her e i n .  

Genu s Hep t a c l a d u s  n . gen . 

Derivat i o  nomini s : Ac cording to the 7 r ad ial s p i ne s . 
Type spec i e s : Hep t a c l a d u s  c ras s i spi:nus n . gen . n . sp .  
D i agno s i s : She l l  sper ical wi th 7 r ad ial s p i ne s  c ontaining 3 - 5  

o r  more ver t i c i l s  of two oppo s i te apophy s e s  s e t  i n succe s s ive l y  
perpend i cu lar plane s . Cort ical she l l  l at t i c e , s ing l e  o r  
doubl e - layered , i n  the l atter case o n l y  t h e  i nner l ayer be i ng 
l at ti c e . Medu l l ary skeleton as with f ami ly . 

Hep t a c l ad u s · c r a s s i sp i n u s  n . g e n . n . sp .  

( pi .  5 ,  f ig . 3 ;  pl . 1 3 , f ig . 1 - 3 ,  5 )  

Der ivat i o  nomi ni s :  Ac c ord i ng to the s tout r ad ial spine s . 
Ho lotype : The spec imen f igured at pl . 5 ,  f ig . ·3. 
D i agno s i s : Rad i al spine s  stout , long , cy l i ndr ical . Cort i cal 

she l l  wi th thick bar s and very l arge po lyg onal me she s . I t  
or i g i nate s  i n  the two exter nal vertic i l s o f  the r ad i al 
spine s . Frorri s om.e of the nodal point s  of the cor t i cal she l l  
by- sp i ne s  ar i s e  that may be s imp l e  or may be branched to 
form a per ipheral she l l  ( p l . 1 3 , f ig . 5 ) . 
D imens i ons : D i ameter of cor t i cal she l l  wi thou t by - s p i nes 
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1 3 5 - 1 50 prn, of roedu l lary she l l  4 5 - 50 pro , of r ad i al spine s  
2 0  pro . T h e  leng th of th e r ad i al spines could not b e  deter
roined be cau s e they are always broken . 

Oc currenc.e :  Rare in the Hidd le Trias s i e  Buchens t e i n  Bed s . 
Reroarks : The forros w i th branched by - s p ines connec ted into a 

per ipheral she l l  ( p l .  1 3 ,  f i g . 5 )  roight represen� an i nde
pendent s pe c i e s  or subspe c i e s , or old spec iroens . 

Faro i l y  Oert l i spong idae KO Z U R  & MOSTLER n . faro .  

D i agno s i s : S pongy e l ongat ed -e l l ip s oidal to subspher i cal , 
s oroet iroe s also spheri cal , rare spind l e - shaped to cy l i nd r i cal 
she l l  wi th roany layers and a roinute roicrospher e  in the centre . 
The s tout spine s , i f  pr e sent , originate in th e roicrosphere , 
the sroal ler one s in the spongy network in d i f ferent d i s tanc e 
froro the c entr e . Ne ed l e - l ike , s oroet i me s  bl aded spines always 
pr e s e nt , roos t ly conc entrated in the both pole are as . Main 
spine s  soroe t iroe s pre s ent , often cyl i ndrical and bended i n  
d i f ferent roanne r , soroe t iroes also bladed and twi s t ed . 

I nc luded gener a :  Oer t l ispon g u s  n . gen . 
Gomb e r e l l u s n . g e n .  
Tamon e l l a  n . g e n .  
n . g e n . A 
n . gen . B  
n . ge n . C 

Occurr e nc e : ? Ear ly P aleo z o i c , f requent f r oro the Carboni f erous 
t o  Midd l e  T r ias s i c , rare i n  the Upper T r i as s i c . 

Reroarks : The i nternal structur e of the Ear ly Paleo z o i c  r epre
sentatives is s t i l l  unknown . I n  the Carboni ferou s  and in 
the Perroi an unt i l  now two genera are known ( n . ge n . A  and 
n . g e n . B ) . The s e  genera have s pheri cal o r  e l l ipsoidal s pongy 
she l l s  with roore than 10 layer s and a sroal l roicro s phere and 
rather sroal l spine s  that are pres ent on the who l e  she l l  and 
only s l ight ly conc entrat ed i n  the pole areas , i f  e l l ips oidal 
she l l s  are pr e s ent . The young e s t  repr e s e ntat ive of the 
fami l y  is n . g e n . C n . s p .  ( or Gombe r e l l u s n . sp . ) from the 
Carni an ( s e e  KOZ U R  & MOSTLE R ,  1 9 7 9 ,  p l . 2 1 , f i g . 2 )  wi th 
spind le - shaped she l l . Th i s  genu s  is s iro i l ar t o  Gomb e r e l l u s  
n . g e n . , bu t sroal ler spine s  are quite .abs ent . Ther e fore a 
t re nd to r educ t ion of- the nurober of s p i ne s  and to the enlarge
ment of the spine s  can be obs e rved wi thin the fami ly . I n  the 
Paleo z o i c  repr e s e ntat ive s only forros with nuroerou s sroal l 
spine s  are pr e s ent . The f ir s t  s tout roain spine s  c an be 
obs erved in the Midd le T r i as s i c ,  th e nurober of the sroal l er 
spine s  i s  here already s trong ly reduc ed . One of the author s  
( P . DUMI TRI CA ) . i nc lude s  t h e  Oer t l i s pong id ae n . faro .  to the 

Spongur idae HAECKEL , 1 8 6 2 . Ac cord i ng to the o ther au thors 
the Oer t l i spong idae n . f aro .  are not r e l ated to Sp an g u r u s  
HAE CKEL , 1 8 6 1 , and there f ore canno t be l eng t o  the eroended 
Spongur idae H AE CKEL , 1 8 6 2  eroend . KOZUR & MOSTLE R ,  1 9 7 9 . 

Genu s  Oe r t l ispon g u s  n . ge n .  

Der ivat io noroini s :  I n  honour t o  Dr . H . J .  OERTLI , ·Pau , for hi s 
support of the pape r . 
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Type spe e i e s :  O er t li sp o n g u s  i n a e q u i sp i n o s u s  n . g en . n . s p .  
D i agno s i s : S pongy she l l  sube l l ipso idal to s pher ieal w i th two 

s tout c y l i ndr ieal po l ar s p i ne s . At leas t  one of the s e  spine s  
i s  ehar ae te r i s t ieal ly bended . Near t o  the equator o r  be twe en 
the equator and one po le there · are smal l e r  eyl i nd r i eal spine s  
( 2 - 3 , s i tuated in one s pot ) . I nne r s trueture a s  f o r  the 
f am i ly . Commonly mor e than 1 0  laye r s  are pr e s ent . 

I nc luded spec i e s �  oe r tli s p o n g u s i n a e q u i sp i n o s u s  n . g e n . n . s p .  
Oe r t li sp o n gu s  co rn u b o vi s n . s p .  

Oeeurrene e : Midd l e  T r i as s ie o f  the Te thyan r ealm . 

Remarks : Ta mon e lla n . ge n .  has an e longated - e l l ipso idal she l l  
with many smal l e y l i ndr ieal s pines i n  the po l e  ar e a .  

O e r t li sp o n g u s  i n a e q u i sp i n o s u s  n . g e n . n . sp .  

( p l . 1 0 , f i g . 7 )  

Der ivat.i o  nomini s :  Ae eord i ng to the qui te d i f ferent polar 
s p i ne s . ' 

Ho lotyp e :  T he spe e imen f igured at p l . 1 0 ,  f ig . 7 .  
D i ag no s i s :  S pher i e al s pongy body , spongy ne twork ar ranged i n  

more than 1 0  l aye r s . Two polar s p i ne s , round i n  e r o s s  
s ec ti 9n. One polar s p i ne i s  very long , s trong l y  eurved and 
s tout . The other one at th e oppo s i te s ide i s  long , s tr ai ght , 
nedd l e - l i ke and not so s tout. I t  may be aceompanied by 
add i t i onal smal ler s p i ne s . I n  the equator i al region there 
are 2 - 4 , mos t l y  3 smal l e r  need le-l i ke s p i ne s  s i tuat ed i n  
s h o r t  d i stane e from eaeh other . 

· 

Oceurrenc e: r-Uädl e  Trias s i e of the European T e thy s . 
Remarks: Oe r t li s p o·n g u s  co r n u b o v  i s  n. sp. i s  d i s t i ng u i shed by 

the sube l l ip s o idal shape of the s he l l  and above al l by the 
near l y  equal , eurved and stou t po l ar spine s . 

O e r t li sp o n gu s  co r n u b o vi s n . sp .  

( p l .  1 0 ,  f ig s . 4 ,  9 )  

Der ivat i o  nom ini s :  Ae eord i ng to th e shape o f  the po l ar spine s . 
Holo type: The e xemplar f igur ed at p l . 1 0 ,  f ig . 4 , 9� 
D i ag no s i s :  S pongy she l l  with many l ayer s  and two s �out po lar . 

s p i ne s , round i n  e r o s s  s e e t i 6n .  Both po l ar spine s  are 
eu�ved l i ke eow horns . 2 or .  3 short need l e - l i ke s p i ne s  are 
s i tuated in short d i stanee f rom eaeh o ther be tween the equa
tor and one po l e  ( more near to the equator ) . 

Oceurrenc e :  l1idd l e  Tr ias s i e of . th e European Te thys . 
Remarks: O er t li sp on g u s  i n a e q u i sp i n o s a  n . sp .  i s  di s t i ngu i shed 

by the heteroge nou s po l ar s p i ne ( one of wh ieh i s  always 
straight ) and by the sube l li pt i e al she l l . · 

Genu s Go mb e r e llu s n . g�n .  

Der ivat io nomini s :  Arbi tr ary e ombi nation of l etter s . 
Type spe e i e s :  Go mb e r e llu s h i r ci co r n u s  n . ge n . n . s p .  
D i ag no s i s :  Sphe r i eal to subsphe r i e al spongy she l l . S pongy ne t 

wor k  arranged i n  many l ayer s .  A l l  spine s  i n  the i r  proximal 
par t s  blad ed , in the i r  d i s tal par t s  need l e - l i ke w i th round 



eros s s e e t i on. Mos t  spines moderat e l y  l ong , de l i e ate. Two 
spines are d i f f erent from the other one s , mos t l y  stout , 
twi s ted or bi f ureated. At the s ur f ae e  of the she l l  they 
or i g i nate i n  shor t  d i stanee from eaeh other .  Hos t l y  3 of 
the moderate ly long spine s  ar e s i t uated at the oppos i te s ide 
of the s e  s t out sp ines. One or two f ur ther moderately l ong 
spine s  are s i tuated at the equator i al plane. 

Ine luded s pe e ie s : Gomb e r e llu s h i rcico rn u s  n.gen.n.sp. 
Gombere llu s m o cki n.sp. 

Oe eurrene e : Midd l e  T r i as s i e  of T e thyan r ealm. 
Remarks : Oe r t lis p o n g u s  n.ge n. i s  d i s t i ngui shed by the arrange

ment of the spine s  and the ab s e ne e  of oppos ite polar spine s .  
Ta m o n e lla n.gen. has n o  main spine s  and t h e  numerous smal l 
spines are s i tuated in the polar are as of the e l ongated
e l l ipsoidal she l l .  

Gomb e r e llu s h i r ci co rn u s  n.ge n.n.sp. 

( pl .  10 , f i g. 6 ;  pl. 14 , f i g. 3 )  

Der ivat io nomini s :  Ae eord i ng to the f orm and th e arrangement 
of the main spine s .  

Holotype : T h e  exemplar f i gured a t  p l .  1 0 ,  f ig. 6 .  
D i agnos i s : Spongy t e s t  sub spherieal with many l ayer s .  The two 

stout s p i ne s  or i g i nate at the she l l  s ur f ae e  in a shor t  
d i s tane e f rom eaeh other and diverge a t  an angle o f  near ly 
goo. They are three-blad ed and twi s t ed and they end i n  a 
long need l e- l ik e  spine. On the oppos i te s ide

. 
mos t l y  3mod e 

rat e l y  l ong spine s  are pres ent. A f ur ther moderat e ly l ong 
spine is s i tuated be twee n  the s e  spine groups. Al l the mod e 
rat e l y  l ong spines are b l aded i n  the ir proximal par t s  and 
need l e - l ike w i th round eros s - se e t ion i n  their d i s tal par t s .  
T h e  pos i t ion and sometime s .  even t h e  nurober o f  t h e  moderat e l y  
long spine s  i s  s omewhat var i ab l e , whereas the pos i t i on of 
the s t out twi s ted main spine s  i s  f airly e onstant. 

Oe e urrene e : Midcil e Trias sie of the E ur opean T e thys . 
Remarks : Gomb e r e llu s m o cki n.sp. i s  d i s t i nguished by the 

abs ene e of the s t out twi s ted spine s  that are replaeed by 
· two b i f ur eated spine s  that do not so rnueh d iverge than the 

twi s ted spines at . G . ·  h i r ci co �n u s  �.sp. 

G omb e r e llu s m o ck i  n.sp. 

( pl. 1 0 , f i g s .  2 ,  5 )  

Der ivat i o  nomini s :  In honour to Dr. R. MOCK , Brat i s l ava. 
Holotype : The speeimen f igured at p l .  1 0 ,  f ig s .  2 ,  5. 
D i agnos is : S pongy s ub spher i e al she l l . At one s id e  of the s h e l l  
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two long ' ,  s l ightly d iver g i ng spines are pre s ent that bi f ur 
eat e  somewhat above the i r  bas i s , some t i me s al s o  a t  t h e  bas i s .  
O n  t h e  oppos i t e  s id e  a buneh o f  3 - 4 , s e ldom 5 moderate l y  
long spine s  i s  s i t uated. Between the s e  two spine groups 
two rather long spine s  are pre s e nt that li � approximate l y  
oppos i te eaeh other. Pos i t i on and nurober o f  spine s  somewhat · 



var iable .  The s pi ne s  are bladed prox irnal l y  and needl e - l ike 
di s tal l y. 

Oeeurr e ne e :  r.1i ddle Tr ias s ie of the S outher n  Alps. 
Rernar k s :  Go mb e r e llu s h i r ci co r n u s  n.ge n.n.sp. i s  d·i stingui shed 

above al l by presene e  of two s tout twi s te d  spine s ins tead 
of the bi fureated one s .  

Genus Ta mon e lla n.ge n. 

Der ivati o nornini s :  Ar bi tr ar y  eornbi nation of l e tte r s .  
T ype s pe e i e s :  Ta mon e lla mu lt i sp i n o s a  n.g e n.n.sp. 
Diagnos i s :  E longated- e l l ipsoidal spongy she l l. Spongy network 

arr ang e d  in rnany l aye r s .  Mierosphere rninute. The nurner ous 
( rnostly rnor e than 10} spine s  are r athe r  shor t ,  needle-like 
and s ituated onl y  in the pole areas .. They al l have near ly 
the s arne l e ngth. 

Ine l uded ,spee i e s :  Ta mon e lla mu lt i sp i n o s a n.ge n.n.sp. 
Oeeur r e ne e :  Middle Trias s i e  of the Eur opean T ethys. 
Rernarks: Al l oth�r genera of the Oertli spong i dae are dis ti ngui shed 

by the arr angernent of the spine s .  Mos t s i mi l ar i s  n.gen.B 
f r orn the P e rrnian ,  but the spine s  of thi s  genus are s horter 
and regular ly di str i buted on the she l l  s ur f aee. 
The other T r i as s i e  genera of th e Oertl i spong i dae have two 
rnai n  s p i ne s  e l ear l y  str enger than the other spine s  or i n  
other way di f ferent frorn the r ernaining spine s .  

Ta mon e lla mu lt i sp i n o s a n.ge n.n.sp� 

( pl. 10 , f igs. 1 , 3 ,  8} 

Der ivatio nornini s: Aeeor di ng to the nurnerous spine s .  
Holotype :  The speeirnen f igured at p l .  10 , f ig .  8. 
D i agnos i s  and oe eurr e ne e :  As f or the g e nus. 

F ami ly P entaetinoearpidae D U lUTRICA , 19 7 8  

Genus Pen t a ct i n o carp u s  DUMITRICA , 19 7 8  

S ynonym: Oe r t li sp h a e r a  KO Z U R  & MOSTLE R , 19 7 9  

Pen t a ct i n o ca rp u s  a ca n t h i cu s  DU.HITRICA , 19 7 8  

( pl .  4 ,  f ig .  7 }  

19 7 8  b Pen t a ct i n o ca rp u s  a ca n t h i cu s  n.sp. - DUMI·TRICA , p .  4 4 - 4 5, 
pl. 3 ,  f ig. 3 . 

Oe eurrene e: Middl e Trias s i e  of the S outher n  Alps ana Rurnani a ,  
Carni an o f  Rumania. 
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Pe n t a 9t i n o ca rp u s  f u s i fo rm is DUMI TRI CA , 19 7 8  

( p l .  4 ,  f i g s . 2 , 3 ,  5 ,  6 ,  8 )  

1 9 7 8  b Pen t a ct i n o ca rp u s  f u s i formi s n . sp. - DUMITRI CA , p .  4 4 ,  
pl . 2 ,  f i g . 2 .  

Oeeurrene e : Very fr equent in the Midd l e T r i as s i e  o f  the S outh ern 
Alps . 

Pe n t a ct i n o ca rp u s  t e t r a ca n t h u s  DUMI T RI CA , 1 9 7 8  

( p l . 4 ,  f i g s . 1 ,  4) 

19 7 8  b Pen t a ct i n o ca rp u s  t e t r a ca n t h u s  n . s p . - DUMI T RI CA� p .  4 4 , 
pl . 2 ,  f i g . 1 . 

Oe e urr ene e :  Midd l e Tr ias s i e  of the Southern Alps . 
Remark s :  Pen t a ct i n o carp u s  m a gn u s  ( KOZUR & MOSTLER ,  1 9 7 9 )  i s  

d i s t i ngui shed by t h e  abs enee o f  the antapi eal spi ne and by 
the broader rounded antapi eal par t  of the she l l . Moreover , 
the free d i s tal end s of the basal spines l i e s  nearer to the 
antapi eal po l e  i n  P. m a gn u s ( KO Z U R  & MOSTLER , 1 9 7 9 )  than 
in P. t e t r a ca n th u s  DUMI TRI CA , 1 9 7 8 .  

Fam i l y  Re l i nde l l idae KO Z UR & MOSTLER n . farn .  

D i agno s i s :  Med i um- s i z ed eomp l e te spongy d i se wi th a very smal l 
mierosphere 'in the eentr e . The spongy d i s e  may have a d i st inet 
een tral depre s s ion s urround ed by a spongy r im . 4-6 l arge , 
s taut , thr e e - bl aded spines l �e in the equatorial p l ane . They 
or i g i nat e from the mierosphere . D i s tal sp inul es at the spine� 
o ften pr e s ent . 

I ne luded genera: R e li n d e lla �OZUR & MOSTLER n . ge n . 
Pen t a spon go d i s cu s  KOZUR & MOSTLE R ,  1 9 7 9  emend . 
Te t r a spon g o d i s cu s  KOZUR & MOSTLER , 1 9 7 9  

Oeeurrene e : Midd l e  T r i assi e and Car n i an o f  the Eur opean T e thys . 
Remark s :  The Orbi eul i formidae PES SAGNO , 1 9 7 3 ,  h ave always a 

marginal r im that s urrounds a d i st inet depr e s s i on . The 
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marg inal spines are always short or · even absent . Maybe that 
the Re l i nde l l idae n . farn .  are the forerunner s of the Orbie ul i -

,formidae PES SAGNO , 1 9 7 3 , but n o  ge nus o f  the Orbieul i for
midae PES SAGNO , 1 9 7 3 ,  has so l ang spi nes . Even at the 
Triassi e Orb i e ul i f ormid ae PESSAGNO , 19 7 3 , that have the 
lang e s t  spine s o f  all genera of th i s  f arnil y ,  the e entral 
d i s e  has a several t ime s l anger d i arne ter than the l ength 
of the spines . On the eontrary at the Re l i nde l lidae n . fam .  
the spines ar e eons iderab l y  lang er than the d i ameter o f  the 
d i s e  or at l eas t s o  lang as the l atter . In spi t e  of these 
eon s tan t  eons iderab l e  morpho log i e  di f f erenees .both fam i l i e s  
s eem t o  be near l y  r e lat ed beeaus e o f  the e or r e s pond i ng inner 
s true tur e . 



Genus R e li n d e lla KO Z UR & MOSTLE R n.g e n. 

Derivat io nomini s : Ar bitrar y  combi nat i on of l etter s .  
T ype specie s :  R e li n d e lla h e xa sp i n o s a  n . gen.n.sp. 
D i agnos i s : Spongy d i s c  with central depre s s ion and l arge 

mar g i nal r im. Microsphere ver y smal l. The 6 s tout spine s  
ar e s i tuated i n  the equator ial plane anq they are about 
two t imes so long as the d i arneter of the med i um- s i z ed 
spongy d i s c. They or iginate in the micr osphere. The spine s  
ar e three-blad ed and somewhat twi s ted , d i s tal of ten with 
shor t  spinul e s .  Beh ind the spinul e s  the spine s  end i n  need l e 
l ik e  t ips. 

Included s pecie s :  R e li n d e lla h e xasp i n o s a  n.ge n.n.sp. 
R e li n d e lla n.s p. 

Occur r e nce : Mi ddl e Trias s i cto Upper Carnian of the E ur opean 
T e thys. 

Remar k s : The comp l ete ly spongy d i s c  with the centr al depr e s s ion ,  
mar ginal r im and the very smal l micr osphere corre sponds 
wi th that of Orbicul i forrnid ae PES SAGNO , 19 7 3 ,  but al l genera 
of thi s  fami ly have onl y  very shor t  marg inal spine s , very 
much shorter than th e d i ame ter of the d i s c. 
H e xa sp o n g o d i s cu s  n.gen. has no centr al depre s s i on and no 
mar g i nal r im. 

R e li n d e lla h e xa sp i n o s a  n.ge n.n.sp. 

( p l. 8, f ig s .  1- 3 , 6) 

Der ivat i o  nom i ni s : Ace cerd i ng to the 6 spine s .  
Holot yp e : T h e  exemp lar f igured a t  p l .  8 ,  f ig s .  1- 3 ,  6 .  
D i agnos i s : The diameter of the centr al depre s s i on of the 

comp l e t e ly spongy d i s c  is about hal f of the whole d i ame ter 
of the spongy d i sc. Mar g i nal r i m  broad , d i s t i nct. The 6 
spine s  are very long , s t out , thr e e - b l aded and s omewhat 
twi s ted. D i stal l y  s hor t spinul e s  or i g i nate from tne b l ad e s .  
They ar e direct ed ob l ique l l y  cent r i f ugal l y. Behind the 
spinul es the sp ine s  end i n  l ong need l e- l i k e  t ips. 

Occurrence : Midd l e Tr ias s i c  of the Southern Alps , ? Car nian of 
Rurnania. 

Remarks : R e li n de lla n.sp. from the C ar ni an is d i s t ingui shed 
by the form of the spine s .  O ne of the author s  ( P·. DUMIT RICA )  
regards R .  h e xa sp i n o s a  n.g e n.n.sp. a s  speci e s  of Pe n t a s p o n go 
d i s cu s  KOZ UR & MOSTLER , 19 7 9  emend. 

Pe nt a sp o n go d i s cu s  KO Z U R  & MOSTLE R ,  19 7 9  emend. 

Type speci e s : Pen t a p s o n go d i s cu s  t o r t i li s  KO Z U R  & MOSTLE R ,  197 9 .  
Emended d iagnos i s :  Med i um- s i z ed comp l e t e l y  spongy· d i sc with a 

very smal l central micr osphe r e. S ur f ace s impl e or with ps e u
doaulophacid s tructur e .  5 - 6 l ong thr e e - b l ad ed spine s  or igi
nate from the micr osphere and lie i n  the equator i al plane . 
S p i ne s  s imp le , twi s ted or bear i ng d i s tal spinul e s .  
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ren t a sp o n g o d i s c u s  t o r t i li s  la d i n i c u s  n . s ubsp . 

( p l . 8 ,  f ig . 5) 

Der iva t i a  namini s: Accard i ng ta the accurrence in the Lad inian. 
Halat ype : The specimen f igured at ·pl . 8 ,  f ig . 5 .  
D i agnas i s : Sma l l  t a  med ium- s i z ed camp l e t e  spangy d i sc af penta

gona l equa tar ia l aut l i ne . The 5 spines are s taut and very 
lang , maderately twi s ted , d i s t a l l y  poi nted , samet ime s wi th 
shar t need le- l i ke pralanga t ian. 

Occurrence : Middle Tr i a s s i c  af the Sauthe r n  Alps , Carni an af the 
Ea s t  Carpathians . 

Remarks: Pen t a sp o n go d i s c u s  t o r t i li s  t o r t i li s  KOZ UR & MOSTLER , 
19 7 9 , fram the Carnian has mare d e l i cate , need l e - l ike , 
twi s ted , three-bladed spine s . 
Pe n t a sp o n go d i s c u s  sp i n o s u s  KOZ UR & MOSTLER , 19 7 9 ,  has sharter 
and mare s taut untwis ted spines w i th d i s t a l  spinul e s .  
Pe n t a spo n go d i s c u s  m e s o t r i a s s i c u s  n . s p .  has 6 spine s , but i s  
atherwi s e  v e r y  s imi lar. Maybe t h a t  P .  t o r t i li s  la d i n i c u s  
n . s ubsp . i s  mar e clas e l y  r e l ated t a  th i s  speci e s  than ta 
P. t o r t i li s  KOZUR & MOSTLER , 19 7 9 .  The Carni an specimens 
d i f f er f r am the Ladinian ane s by the b e t ter deve lapment af 
the spinul e s . 

Pe n t a s p o n go d i s c u s  s ymm e t r i c u s  n.gen.n.sp . 

( p l. 8 ,  f ig� 4 )  

Derivat ia namini s : Accard i ng ta the quite s ymmetr i ca l  arrang e 
ment a f  t h e  spine s . 

Halatype: The specimen f igured at pl. 8 ,  f ig .  4. 
D i agnas i s : Med i um- s i z ed camp l e te spangy she l l  with very sma l l  

micr asph er e. The 6 spine s  i n  the equatar i a l  plane are lang , 
staut , three-b laded and qui t e  s tr a ight wi thaut any tar s ian . 
They taper gently ta a paint . 

Occurrence : Hidd le 'l'r i a s s i c  fram the S authern Alps . 
Remark s :  Pe n t a spon g o d i s c u s  m e s o t r i a s s i c u s  n.sp. ·ha s mare s l ender 

twi s ted spine s  w i th lang d i s ta l  need l e - l ike t i p s .  

Pen t a sp o n go d i sc u s  m e s o t r i a s s i c u s  n.sp. 

( p l. 8, f ig .  7 )  

D er iva t i a  namini s :  Accard i ng t a  the accurrence i n  the Midd le 
Tr i as s ic . 

Halatype : The specimen f i gured at pl. 8 ,  f i g . 7 .  
D i agnas i s :  Sma l l  ta med ium- s i z ed camp l e t e  spangy d i s c  with 

very sma l l  m i crasphere . The 6 spine s  ar iginate fram the 
micr asphe re. They ar e l ang , thr e e - b l aded , samewhat twi s ted 
and they end i n  l ang , need l e - l i ke t i p s ;  

Occur r ence: Miadl e 'l'r i a s s i c  a f  t h e  S authe r n  Alps . 
Remark s :  He xa sp o n g o d i s c u s  s ymm e t r i c u s  n.gen.n.sp. has mare 

staut spine s  wi thaut any tar s i an .  
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Family Hul t i arcuse l l idae KOZ UR & r.10STLE R ,  19 7 9  

Genus B e t u r i e lla n . gen . 

Der ivat i o  nomi ni s :  Arb i tr ary combi nat ion of l e t t er s . 
Holotype : B e t u r i e lla r o b u s t a  n.gen . n . sp .  
D i agnos i s : Cor t i cal she l l  s pher i cal , lat t i ce , we l l  deve loped . 

The 6 r ad i al spine s  s t out , three-bladed , conne cted by arche s 
outl ining the edge s  of a tr iangul ar pr i sm. M�dul lar y  she l l  
doub l e , the innermos t she l l  made of f ew bar s connect ing the 
proximal e nd s  of the r ad i al spine s . 

Occur r e nce : Mi ddl e T r i as s i c .  
Remar k s : B e t u ri e lla n . g e n .  i s  t h e  mos t pr imi tive genus among 

the Mul t i ar cus e l l id ae . The prim i t ivity cons i s t s in the 
s tout radial spine s , we l l  deve l oped cort ical she l l  and mor e 
weak l y  ar ch e s  as compared with B a lo gh i sph a e r a  KO Z U R  & 
MOSTLER . Mu lt i a r cu s e lla KO Z UR & MOSTLE R has no cort i cal she l l . 

B e t u r i e lla r ob u s t a n . gen . n . s p. 

( p l . 3 ,  f ig · . 5; p l . 12 , f ig s . 1 - 3 )  

Derivat i o  nomini s :  According to the ver y stout r ad i al spine s . 
Holotype : The specimen f igured at p l . 3 ,  f i g . 5 .  
D i agnos i s : Cort i cal she l l  s pherical or s ubsph e r i cal with mode

rat e ly l arge por e s . S ur f ace rough , e special ly in the matur e 
specimens as a r e s ul t  of the deve lopment of s ome shor t  
spi ne s  both a t  t h e  nodal points and on t h e  intervening bar s . 
Rad ial sp ine s  s t out , thr e e - b l aded , with b l unt or rapid e ly 
pointed tips . Arche s evid ent , i ncluded in the cor tical 
she l l . Along them the s he l l  is s l i thly const r i ct ed . Medul lary 
she l l  as with the genus . 

Occurrence : M;iddle 'll:'ias s i c of the Eur opean Te thys . 

The fol l owing s pume l lar i an genera ar e l i s ted in alphabe t i c  
order wi thout s upr ag e ner i c  clas s i f i cat ion . 

Genus Amph i sp h a e r a  HAECKEL , 18 8 2  

S ynonym Amp h i s t y lu s  HAECKEL , 18 8 2  

Amph i sp h a e r a  m e s o t r i a s s i ca n .  s p . 

( p l .  2 ,  f ig s . 6 ,  9 )  

Derivat i o  nomini s : According t o  the occurrence i n  the . Midd le 
Trias s i c .  

Holotype : T h e  specimen f igured a t  pl . 2 ,  f ig s . 6 ,  9 .  
D i agnos i s : Sphe r i cal to s ub s pher i cal cor t i cal she l l  with 

med i um- s i z ed polygonal por e s . Two short and s t out polar 
spines with thre e  high b l ad e s  are pr e s ent . Almos t i n  the 
midd le par t  of the spines f r om their b l ad e s  s tout spinul e s  
branch of f almos t perpend i cul ar t o  the s p ines . Behind the 
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spinul e s  the spines taper gent l y  to a po int . Med ul lary she l l  
doub l e . 

Oeeurr enee: �·1iddle Trias s i e  of the S outhern Alps . 
Remarks: Very s im i l ar to S t a u r a c o n t ium t r isp in o s um l a d in ic u m  

n.s ubsp . ,  but only with 2 polar spine s  instead o f  4 ero s s ed 
spines i n  S t a u r a c o n t ium t r isp in o s u m l a d in ic um n . s ubsp . ar e 
pre s ent . 

He x a c o n t iu m HAECKEL , 1 8 8 2  emend . KO Z U R  & MOSTLER , 1 9 7 9  

S ynonyma: Hexa d r ym iu m  
Hexa c o n t a r ium 

HAECKEL , 1 8 8 2  
HAECKEL , 1 8 8 7  

He x a c o n t ium ? m e s o t r ia s s ic um n . sp .  

( p l . 2 ,  f i gs . 2 ,  8 ;  pl . 1 4 , f ig .  6 )  

D e r i vat i o  nomini s:· Ae eord i ng to the oeeurrene e  i n  the Midd l e  
Tr i as s i e . 

H o lotype: The spee imen f igured at p l . 2 ,  f ig . 8 .  
D i agno s i s :  Cor t i eal she l l  sphe r i eal wi th l arge po lygonal por e s  

of the irr egular s i z e and long e onieal by- sp i ne s . 6 three
bladed main spines in thre e  normal axe s ,  w i th ne ed l e - shaped 
d i s tal e nd s . r1edul l ary she l l  lat t i e ed wi th smal l po lygonal 
meshe s . 
D imens i ons : D i ameter of eort i eal she l l :  1 45- 1 60 pm , d i ame ter 
of medul l ary s he l l: 3 5  pm . 

Oeeurrene e :  Very rare i n  the M:idd le Tr i as s i e  of the European · 

Tethys . 

Genus Pa ra s ep s a go n  n . gen . 

D er ivat i o  nom i ni s: Ae eord i ng to the s imi l ar i t y  o f  the inner 
strue tur e with S ep s a gon n . ge n .  · 

T ype spe e i e s :  Pa r a s ep s a gon t e t r a c a n t h u s n . gen . n . s p .  
D i agno s i s: Cor t i e al she l l  spher i e al or e ll ipso idal eompo s ed o f  

two layer s ,  an i nn�r layer with s mal l p6r e s  and a tubereu
late outer one w i th tr i angular meshe s . Four three-bladed 
unequal mai n spine s :  two o f  thern oppos i te ,  l anger and s i tu
ated in the main axi s ,  the o ther two shor te r , perpend ie ular 
to the mai n axis but not i n  the pro longat ion of one another . 
I nne r she l l  s ing le , lat t i e e , wi th a spieule i ne luded i n  i t s  
wal l .  T h e  spieule has f our deseend i ng r ays t h e  pr�longat ion 
of wh i e h  ar .e the four ex t ernal spine s , and eornrnonly t.hree 
api e al s p i ne s  wh ieh are not protrud i ng .  Be fore eoming out of 
the miero sphere the four d e s e end i ng rays ar e eonne e ted by a 
prox imal r i ng .  

Remarks: P a r a s ep s a go n  n . ge n .  has an inner s true ture s im i lar to 
that of the genus S e p s a gon n.g e n .  but d i f f e r s  from it in 
the fae t  that al l dese end i ng rays are pro longed external ly . 

Oeeurr e ne e: Ani s i an and Lower Lad i nian .  
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Pa r a s ep s a g on t e t r a ca n t h u s  n . ge n . n . sp .  

( p l .  1 ,  f ig . 8 ;  pl . 2 ,  f ig . 7 )  

Der ivat i o  nom i n i s : Accord i ng to the 4· maih spine s . 
Hol ot yp e : The specimen f igur ed in pl .. 1 ,  f ig .  8 ,  and p l . 2 ,  

f i g . 7. 
D i agnos i s : W i th the character i s t i cs bf the genu s . Two oppos i te 

spine s ar e l onger than the other two . 
D e s cr i ption : . The l ong oppos i te spines three-bladed , s l ightly 

twi s ted, with ·alme s t  parall e l  s id e s  and gen t l y  taper ing in 
the d i s tal half . They ar e twi ce or mor e as l ong as the 
d i ame t er of the cor t i cal she l l . The shor ter spines about as 
l ong as the d iameter of the cor t i cal she l l . They ar e pyra
m idal , thr e e - b l aded and not twi s t ed . 

Occurrence : Mi ddl e Tr ias s i c  of· the Eurqpean Te thys . 
Remar k s : There s t i l l  ex i s t  other speci e s  of Pa r a s ep s a gon n . ge n . 

that ar e d i s t i nguished by the shape ard length of the 
s p i ne s . These speci e s  w i l l  be d e s cribed · in s eparate pape r s . 

Genus Pl a fk er i�m PES SAGNO , 1979 

Pl a fk e r ium ? con fl �en s n . s p .  

( p l . 1 ,  f i g . 1)  

D e r ivat i o  . nom i n i s : Accord ing to the con t i nuou s l y  connected 
b lad e s  Of ad j oi n i ng mai n Spine s ,  

Hol ot ype : T h e  spe cimen f i gured a t  p l . 1 ,  f i g . 1. 
D iag nos i s :  Large cor t i cal she l l  of s ubquadrat i c  equator ial ou t� 

l i ne , somewhat f l attened per pend i cu l ar ly to the plane of 
main s p i ne s . Cor t i cal she l l  d oubl e - layer ed and s omewhat 
spongy .  I nn er l ayer wi th very smal l por e s . Ou ter layer 
tubercu l ate w i th s ome r idges that enclos e large and irregu
lar me she s . 4 very s tout twi s ted main s pi n e s  i n  two axe s -
a t  r ight ang l e s  to each other , w i th high blade s . The b lad e s  
o f  the ad j oining mai n spines are connected by d i st inct :- L 

r idges at the equator i al mar g i n  and by more i nd i s t i nct 
r idges that run approx imat e l y  paral l e l  to th e mar g i rtal 
r idges at th e upper and lower s ur f ace s of th e cor t i cal she l l. 
Al l mai n spines taper gently to a poi nt . The medu l l ary she l l  
i s  pre s ent but not ye t s tud i ed . 

Occurrence : Midd l eTr i as s i c of �h e  S ou t�er n �lps . 
Remar k s : Pl a fk e r iu m  ? co n t o r t um n . sp .  has a smal ler 6or t ical 

shell and the main spines are not so broad arid mor e twi s t ed . 
Moreover , no d i s t i nct ridges can be ob s erved at the surface 
of the cor t i cal she l l . 

� 
Pl a fk e r iu m  ? con t o r t um n . sp .  

( p l . 1 ,  f ig . 4)  

D er ivat io nomi n i s : According to the s trongly twi s ted mai n 
s p i ne s . 
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Holotype : The spe cimen f i g ur ed at p l .  1 , f ig. 4 .  
D i agnosi s :  Med i um-si z ed cor t i cal she l l  of subquadrat i c  equato

r ial out l i ne , somewhat f lat te ned.perpendicular ly to the 
plane of mai n sp ines. She l l  thickened. Inner layer with 
very f i ne por e s. Outer ver y irr egular layer t ubercul ate. 
4 stout mai n spine s  in two axes at r i ght ang l e  to each other. 
Al l sp ines shar p l y  thr e e - b l ad ed. A shor t pr ox imal str aight 
par t  is fol l owed by a l onger str ong l y  twisted par t . The 
main spi ne s  end i n  modera.te l y  large need l e - l ike t ips. The 
lateral b l ades ar e connected by an ind i st i nct r idge at the 
equator ial mar g in. A medul l ary ske leton could not be 
observed ( ?  no� pr e sent ) . 

Occur r e nce : Midd l e. Triassie of the Southern Alps. 
Rernarks:  Pla fk e r .i um a b o t t i  PESSAGNO, 1 9 7 9 , is very sim i l ar ,  

but one o f  t h e  4 mai n spines i s  about twice as l ong as the 
other 3 spi nes that ar e about equal in l e ng th. 
Pla fk er i u m  ? con f lu e n s  n.sp. has a !arger cort i cal she l l , 
broader and not so streng , but r egular ly twisted main spi ne s. 
Mor eove r , d i st i nct r idges connect the blad e s  of the ad j oining 
mai n spi nes. 
In Pla fk e r i u m  ? m u e lle r i  n.sp. the main spi ne s  have a l ong 
straight prox imal par t ,  a shor t , sl igh t l y  twisted midd l e  
par t , and a v e r y  long need l e - l ik e  d istal prolong at ion. 

Pla fk e r i u m  ? m u e lle r i  n.sp. 

( p l .  1 ,  f i g. 3 )  

D e r ivat i o  nomini s :  In honour of Prof .. Dr. A.H. MÜLLE R ,  F r e i 
berg. 

Hol otype : The spe cimen figur ed i n  p l .  1 ,  f i g. 3 .  
D iagnosis :  Med ium-si z ed cor t i cal she l l  spherical to subsphe r i cal. 

Wal l  somewhat spongy with very smal l pores. In many por t i ons 
a secend outer i rr egular tuberculate l ayer is pre sent. 4 very 
long main. spi nes arranged i n  one p l ane along two axes at 
r ig h t  ang l e s  to e ach other. The mai n spi nes ar e thr e e -bladed. 
In the l ong pr ox imal par t  the b l ad e s  are qui te str aight. The 
shor ter distal par t  is moder ate l y  twi sted. Beh ind th is par t  
a very l ong need l e - l ike prolongat i on i s  present that i s  so 
long or even l onger than the rernaining par t  of the spi ne .  
A medul lary ske l e t on could not be observed ( ?  not pr e sent ) . 

Occurren�e :  Midd l e Triassi c of the S outhern Al ps. 
Rernarks: Pla fk e r i u m  con t or t um n.sp. is above al l d i st i nguished 

by the mai n spine s. The untwi sted prox imal par t  is hor t , the 
strong ly twi st ed p ar t  i s  l onger and the need l e - l ik e  prolon
gat ion is shorter. 

Genus S ep s a gon n.gen. 

D e r ivat i o  nomini s :  The name of the genus is an anagrarn f or 
D r. Emi l e  A. PES SAGNO Jr. to honour his exce l l ent works on 
f ossi l rad i ol ar i an�. Mascul i n  gender. 

T yp e  spe ci e s :  Tr i a ct om a  lon g i sp i n o s u m KOZUR & MOSTLE R , 1 9 7 9 . 
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D i ag nos i s : Cor t i eal she l l  spher ie al to s l igh t l y  eompr e s sed . It 
is eompos ed of two layer s :  an inne r layer with smal l por e s  
and a tuber e ulate outer layer with tr iangular me she s . Three 
unequal rad i al sp ine s  arranged in one plane . Inte rnal she l l  
s i ng l e , ovoidal wi th the long ax i s  in the p l ane o f  the 
rad i al spine s . At one end i t  has a spieule with a shor t  
med i an bar with e ommonly 7 r ays . Four o f  them , t h e  d e s e e nd ing 
rays ar e ine luded in the wal l of the inter nal s h e l l  and ar e 
eonne e t ed at s ome d i s t anee from the med ian bar by a proximal 
r i ng .  The other three , the apieal r ays ar e free and j oint 
to the eor t i e al she l l  with their end s . Two of the d e s e e nd i ng 
rays s top in the proximal r i ng ,  the other two extend i nto 
two of the r ad i al spine s . The th ird r ad ial spine , oppos ite 
to the larg e s t  ang l e , or i g i nate in the ant apieal end of the 
internal shel l .  

Oeeurrene e : Frequent in the Midd le T r i as s i e  and Lower Carnian 
( Cordevol ian) of the Eur opean Te thys . 

Remarks : The int ernal she l l  of th i s  genus i s  qui t e  s im i l ar to 
the eor t i eal she l l  of Pen t a ct i n o ca rp u s  DUMITRICA , 19 7 8 ,  f r om 
wh ieh i t  i s  d i s t ingui shed by the pre s ene e of the med ian bar 
and th e greater nurober of ap ieal rays . Th i s  k i nd of internal 
she l l  is eommon to many Trias s i e  "entae ti nid s "  under s t udy 
by the author s . Almos t al l of th em ar e ehar ae t er i z ed by a 
two- l aye r s  eor t i e al she l l  with tubereulate sur f ace . Some 
two- or many- spined s pumel l ar ians d e s e r ibed as S t y lo sp h a e r a  
( ? )  and Hi n d e o sp h a e r a  by KOZ U R  & MOSTLE R ,  19 7 9 , and as 

A r ch a e o sp o n gopr u n u m ( ? )  or Ae t i nommid group A by De WEVER 
et al . ,  19 7 9 ,  al so seem to be leng to th i s  group ( mos t 
probab l y  a new f ami ly)  . S ome of the Capuehnospher idae De 
WEVE R ,  19 7 9  eme nd . KO Z UR & HOSTLE R ,  19 7 9  also s e em to be of 
the same natur e . 

S ep s a go n  lo n g i s p i n o s us ( KOZUR & MOSTLE R ,  19 7 9 )  

( pl . 5 1  f ig So 1 1 2 1 5 1  6 i pl . 1 5 1  f ig o 1 ) 

19 7 9  T ri a ct oma lo n g i sp i n o s um n . sp .  - KOZ U R  & MOSTLE R ,  p .  59 , 
p l . 1 1  f ig . 6 ;  p l . 1 1 1 . f i gs . 3 ,  8 ;  p l . 1 2 , f i g . 6 ;  
p l . 1 3 1 f ig o 1 

Remarks : The Lower Ladinian spe e imens are s imi lar t o  the Car nian 
one s . The three rad i al spine s  ar e always of d i f ferent leng th 
and s i tuated at var i ous ang le s . There i s  always a wider 
ang l e  betwe en the lang e s t  spine and one of the shor ter . Thi s 
ang l e  eor r e spond s in the inner s ide of the she l l  wi th the 
ap ieal part of the inner she l l . 

Oe eurrene e :  Freque nt in the Midd le Tr ias s i e ana Low�r Car nian 
of the European T e thys . 

Genus Sp o n gopa lli u m n . g e n .  

Derivat io nomini s : . Ae eording to t h e  spongy mant l e . 
T ype spe e i e s : Sp o n gopa lli um con t o r t u m n . ge n . n . sp .  
D i agnos i s : She l l  with two pol ar spines or ig inat ing i n  an 

clong ated mie rosphere s i tuated at some d i s tane e ins ide 
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an e l ongated l at t i ced she l l . The latt er is surrounded by a 

spongy mant l e  of var ious thickne ss . 
Included speci es : Sp o n gopa lli u m  co nt o r t um n . g e n . n . sp .  

Maybe that also Sp on gos t y lu s  ca r n i cu s  KO Z U R  & MOSTLE R ,  1 9 7 9 , 
Sp o n go s t y lu s  t o r t i li s  KO ZUR & MOSTLE R , 19 7 9 ,  and Sp an go 
s t y lu s  t r i sp i n o s u s  KO ZUR & MOSTLE R ,  19 7 9 ,  be l ang to this 
genus . 

Remark s :  Sp on gopa lli u m n . g e n .  l ooks l i ke a S t y lo sp h a e r a  
EHRENBE RG , 1 847 , with th e·  cor t i cal sh e l l  covered by a spongy 
mant l e . 
The genus is very simi lar to Sp o n go t r a ct u s HAECKEL , from 
whi ch it d i f f e r s  in having a sing l e  and not a doub le medul lary 
she l l  ( se e  SAN F IL IPPO & RIE DEL , 19 7 3 :  p .  518- 519 ) .  

Spon gop a lli u m con t o r t u m n . g en . n . sp .  

( p l . 2 1 f i g  • 5 i pl . 1 1  1 f ig • 1 ) 

Derivat io nomini s :  According to the somewhat torsioned polar 
spi nes . 

Holotype : The spe cimen f igured at p l . 2 ,  f ig . 5 .  
D i agnosi�i-Medul l ar y  she l l  lat t i ced , e l ongated with smal l pol y

gonal meshes .  S e cend she l l  �at t i ced , si tuated at a d i stance 
from the medul l ary one as l ang as the diameter of the lat ter 
and conne cted t o  it by rays si tuated ar aund the equator ial 
plane . S pongy she l l  ( mant le )  rather thick connected with 
the second she l l  by many rays . P olar Sp i nes three-bladed , 
staut , r ather shor t , somwhat tor sioned , with pointed t ips . 
Dimensions : Leng th of she l l  wi th sp ines 3 00- 3 6 0 pm , diame ter 
of medul lar y  she l l  25 pm , d i ameter of se cend she l l  7 0- 7 5  pm, 
d i ameter of spong y she l l  155- 1 7 0�m . 

Occurrence : Rare i n  the Midd le Tr iassi c .  

Genus S t a u r a co n t i um HAECKEL , 1882 emend . KO Z UR & . MOSTLE R ,  1 9 7 9  
S ynonyma : R u e s t i a  VINAS SA d e  REGN Y ,  189 8 

Xi ph o s ta u r i a VINAS SA de REGN Y ,  1 89 8  

S t a u r a con t i u m  ? gra n u lo s u m n . sp .  

( p l . 1 1  f ig . 7 ;  pl . 11 1 f ig .  5) 

Der ivat io nom i n�s� Accord i ng to the r ough sur f ace of the 
cor t i cal she l l . 

Holotype : The spe cimen f igured at pl . 1 ,  f ig . 7 .  
D i agnosi s :  Cor t i cal shell spher i cal with small cir cular pores . 

Sur f ace r ough . Mai n spi nes in one plane along two axes at 
r ight ang le t o  each other . The mai n spines ar e three-b l aded , 
staut , twisted and taper gent ly t o  a point. Med ul lary she l l  
conne cted with the cor t i cal she l l  in t h e  ax ial region by 
two opposi te thr ee-bladed sp ines . 
D imensions : D i ameter of the cor t i cal she l l : 1 05�1 3 0  �,. 
max imum span al önq two opposite sp ine s: 3 10-3 90 �m. 

Occurr ence : �1idd l e  Tr iassie of the Eur opean T ethys . 
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Remarks : S t a u r a co n t ium ? a lp in u m n . sp .  has l arger por e s  at the 
cor t i cal she l l  and need l e - shaped mai n sp i ne s  w i th pyr am idal 
three-bladed bas e . 

S ta u ra co n t iu m  ? a lp in u m n . s p . 

( p l . 2 ,  f i g . 3 ;  pl . 1 4 , f i g .  1 )  

Der ivat i o  nomini s : Accord i ng to the occurr e nce i n  the Midd le 
T r i as s ie of the S outh ern Alps . 

Holotype : The specimen f i g ured at pl . 2 ,  f i g . 3 .  
D i ag nos i s : Cor t i cal she l l  spher i cal w i th r ound ed polygonal ly 

framed por e s . S ur f ace r ather smooth except for a few shor t  
sp ine s  ar i s i ng from t h e  nodal points o f  t h e  l at t i ce . Rad ial 
s p i ne s  need l e - shaped wi th three-bladed pyr amidal bas e . 
Medul l ary she l l  doub l e , ax ially connected w i th the cor t i cal 
she l l  by only one three-bladed r ay on each s ide . 
D imens ions : D i ame ter of cor t i cal she l l  200 �m , length of 
rad i al sp ine s  2 50- 2 7 5�m . 

Occurrence : Very rar e  i n  the Midd l e Trias s i c of the Southern 
Alps . 

· 

Remark s :  S t a u r a con t ium ? gr an u lo s um n�sp . has s t out main spine s  
and smal ler pores at t h e  cor t i cal shel l .  

S t a u r a co n t ium ? t r isp in o s um la d in icu m n . s ubsp . 

( p l .  1 ,  ? fig . 5; pl . 2 ,  f i g . 4; pl . 3 ,  f igs.  6, 7; pl . 5 ,  
f i g  • 4 ;  p l . 1 4 1 f i g  • 5) 

Der ivat i o  nomini s :  Accord i ng to the 9ccur r e nce i n  the Lad i ni an .  
Holot ype : The specimen f igur ed at p l . 3 ,  f ig . 7 .  
D i agnos i s : Med i um- s i z ed to l arge cor t i �al s he l l  w i th polyg onal 

por e s . At many nodar poi nt s  m i nute by- sp i ne s  are pre s ent . 
4 s tout main spine s  along two axe s  at r ight ang le s  to each 
other . The thr ee d i s tal sp i nul e s  of the three-bladed mai n 
s p i ne s  ar e shor t to med ium- s i z e d  and d ir e cted ob l ique l ly 
ce ntr i fug al l y .  Behind the spinule s  a need l e - shaped prolon� 
gat i on i s  pre s ent in al l mai n spi 'ne s . Medul lary she l l  
ax ial ly connected.wi th the cor t i cal she l l  b y  a s ing le three
b l ad ed ray on each s id e . 
D imens ions : D i ameter of cor t i cal she l l  1 1 0- 1 40�m , ma�imum 
s pan along to oppos i t e  spine s  3 20- 430pm .  

Occur r e nce : Frequent i n  the 111idd le T.ri as s i c· of the E uropean 
T e thys . 

· 

Remarks : S t a u r a con t ium ? t r isp in o s �m la d in icum n . subs p .  i s  
d i s t ingui shed from S t a u r a con t iu m  ? t r isp in o s um t r isp in o s u m 
( KO Z UR & MOSTLE R ,  1 9 7 9 )  by the shorter d i s tal spinule s  that 
ar e d i rected ob l ique l l y  centr i fugal ly . 
The specimen f igured at· pl . 1 ,  f i g s . 5 has no m i nute by
spine s  at. the ·nodal poi nt s . 
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Genus Ti b o r e lla n . gen . 

Der ivat i o  nornini s : Arbi trary cornb inat i on of letters . 
T ype speci e s : T i b o r e lla ma gn i d e n t a t a  n . gen . n . sp .  
D i ag nos i s : S phe r i cal to s l ight l y  cornpre s s ed very th ick-wal l ed 

cor t i cal she l l . P or e s  very larg e , cornrnonly hexag onal . 
4 rad i al spines in. one plane along two axe s  at r ight ang l e s  
to e ach other . Rad ial spihe s  three-bladed . Medul l ary she l l  
d oub l e , lat t i ce , connected with th e cor t i cal one i n  the 
ax ial r e g i on by a bunch of thin r ays . 

Included speci e s : T i b o r e lla ma gn i d en t a t a n . g e n . n . sp .  
Ti b o r e lla n . sp . A  ( Upper T r i as s i c) 
T i b o r e lla n . sp . B  ( Upper T r i as s i c) 

Occurrence : Midd l e  �nd Upper Trias s i e of the Te thyan r e alrn . 
Rernarks : Ti b o r e lla n . g e n .  is d i s t i ngui shed f r orn S ta u ra con t i u m  

HAECKEL , 1882 ernend . KOZ U R  & MOSTLE R , 19 7 9 ,  by the very 
th i ck -wal led cor t i cal �he l l  with the very large regular 
pore s .  Moreover , the type of the ax ial conne cti on of 
medul lar y  and cor t ical sh e l l s  i s  d i f fe rent . 
'Dr � ppa t r a ct y li s  HAECKEL , 1887 ( = Pa n t a n e lli u m  PESSAGNO , 19 77 ) 
w ith two pol ar spine s  and B e t r a cci u m PESSAGNO , 19 77 , w i th 
thre e  spine s  in one plane have the sarne s tructure of cor t i 
cal she l l  and a s irni lar i nternal s tr uctur e , but ar e d i s t i n
gui shed by the nurober of rnain spine� ( 2  pol ar one s or 3 in 
one plane r e s pe ctive ly) . . The s e  three genera ar e clos e l y  
r e lated· and b e leng t o  one s ub f arni ly . 

Ti b o r e lla ma gn i d en t a t a  n . gen . n . sp .  

( p l . 1 ,  f i g s . 2 ,  6 ;  pl . 1 1 ,  f i g s . 2 - 4 ; p l . 12 , · f i g .  4 )  

D e r ivat i o  norni ni s : According to the l arge pore s .  
Holotyp e : The specirnen f igur ed at pl . 1 ,  f ig . .  2 .  
D i ag nos i s : Very thick-wal l ed , spher i cal cor t i cal · she l 1. .  P or e s  

v e r y  large , cornrnonl y  hexag onal , about 6 -7 on t h e  d i arneter . 
Radial spine s  three-bladed , twi s ted in the rnidd l e  and d i s tal 
part , with pointed t ips . In the equator ial plarie there i s  
an i nd i s t i nct gird l e  forrned b y  the connect ion o f  two b l ad e s  
of e ach spine s  wi th t h e  b l ad e s  o f  t h e  ad j oining spine s . 
T owards the inner s id e  of the cor t i cal s h e l l  the large por e s  
are clos ed by a ih i n  lat t i ce w i t h  srnal l por e s . Medul l ar y  
she l l  connected in axial reg ion with the cor t i cal she l l  b y  
a bunch o f  6-7 th in r ays . 
D imens i ons : D i ameter of cor t i cal she l l  115- 13 5 pm , rnaximurn 
s pan al ong two oppos ite spine s  2 50- 3 10 �rn , d i arne ter of 
secend medul lar y  she l l  3 5- 3 7  prn , d i arnet e r  of f i r s t  rnedul l ar y  
s he l l  20- 2 5  prn . 

Occur rence : Midd l e  Trias s i e of the European T e thys . 

Genus We li r e lla n . gen . 

D e r ivat i o  nornini s :  Arb i trary cornb inat ion of l e tt er s . 
T ype speci e s : We li r e lla w e v e r i  n . gen . n . sp .  
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Diagnos i s : Cor t i cal s h e l l  sphe r i cal to s ub spher ical with l arge 
r ounded por e s , irregular in s i z e  and arr angeme nt . The 8- 14 
s tout mai n spine s  ar e three-bladed exept of the i r  d i s tal 
par t s . The groove s  between the b l ade s  cor r e s pond with very 
large por e s  at the cor t ical she l l . 
The inner ·par t i s  very d i f f icult to recog ni z e ; i t  s eems quite 
irr egular . 

I ncluded s peci e s : We li r e lla we v e r i  n . gen . n . sp . 
Co n o sph a e r a  ? f le u nji De WEVE R , 19 7 9  

Occurrence : Lower Lad i nian to Midd le Nor i an of the T e thyan re alm . 
Remar k s : Co n o sph a e r a  HAECKEL , 1882 , has no t r ue mai n spine s , 

but coni cal porous prot uber ance s . 

We li r e lla we v e r i  n . g e n . n . sp .  

( p l .  3 ,  f ig . 4)  

Der ivat i o  nomini s :  I n  honour to Dr . P .  De WEVER , L i l le . 
Holot ype : The specimen f igur ed at p l . 3 ,  f ig . 4 .  
D iagnos i s : Cor t i cal she l l  sphe r i cal with large r ounded por e s , 

irregular in ai z e  and ar rangement . The 8- 10 main Spine s  are 
s t out , thr ee-bladed with moderat e l y  l ong ne ed le- shaped t i ps . 
The deep groove s  betwe e h  the blad e s  of the sp i ne s  end in a 
very l arge pore at the cort i cal she l l .  I nner s tr ucture s  as 
for the genus . 

Occur rence : Very rare in the Midd l e Trias s i c of the S outher n  
Alps . 

Remark s :  We li re lla f le u r y i  ( De \VEVE R ,  19 7 9 )  i s  d i s t i ngui shed 
above al l by the g reater nurober of spine s  ( 12 - 14 ) . 

S uborder Nas s e l lar ia EHRENBE RG , 187 5 

Fam i l y  Epting i idae DUMI TRICA , 19 7 8  

Genus Ep t i n g i u m DUMITRICA ,  19 7 8  

Ep t i n gi u m  m an fr e di m a n fr e d i  DUMITRICA , 19 7 8  

( p l . 3 ,  f ig s . 1- 3 ;  pl . 6, f i gs . 5- 7 )  

19 7 8  a Ep t i n gi u m m a n f r e d i  n . sp .  - DUMITRICA , p .  3 3 - 3 4 , pl . 3 ,  
f ig . 3 ,  4 ;  pl . 4 ,  f ig s . 6, 7 ,  non !_ f ig s . 1 ,  5 .  

Occur rence :  Miadle Trias s i c of the European T e thys . 
Remarks : Al l specimens of E .  m a n f r e d i  DUMITRICA ,  19 7 8 ,  wi th 

gent ly taper i ng horns that e nd in long need l e - l i k e  sp ine s  
be long to E .  m a n f r e d i  m a n fr e d i  DUMITRI CA , 19 7 8 .  T h e  s econd 
s ubspeci e s , E .  m a n fr e d  i r o b u s t  um n .  sub s p . i s  d i s t ingui shed 
by very s tout hor ns that e nd abruptly and have only very 
smal l tips in the centr e of the broad ly r ounded d i s tal end s  
o f  t h e  horns o r  the t ip s  ar e qui te abs e nt . 
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Ep t i n g i u m  ma n fr e d i  rob u s t u m  KOZUR & MOSTLE R n . s ubsp . 
( p l .  6 ,  f i gs . 1- 4 ,  8) 

19 7 8  a Ep t i n gi u m  ma n fr e d i  n . sp . , par s - DUMITRICA , p .  3 3 - 3 4 ,  
onl y  p l . 4 ,  f i gs . 1 ,  5 .  

D e r ivat io nomini s : Accord ing to the very s t out , d i s tal ly 
broad l y  rounded horns . 

Holotyp e : The specimen f igur ed at pl . 6 ,  f ig s . 1 ,  4 .  
Diagnos i s : With the character i s t i cs o f  the spe ci e s . The thr e e  

hor ns ar e very stout . T h e y  end d i s tal l y  abruptly . 
Di s tal ends broad ly rounded with a very smal l t i p  in the 
centr e  9r wi thout any d i s tal tip . 

Occurrence : Lower and Midd l e  Ladinian of the European Tethys . 
Remarks : E .  ma n fr e d i  man fr e d i  DUMITRIC A ,  19 7 8 ,  i s  d i s t i ngui shed 

by gent ly taper ing horns with long need le - l ike d i s tal 
spine s .  

·one o f  t h e  author s ( P .  DUMIT RICA ) regards E .  ma n fr e d i  
rob u s t u m n . subsp . a s  extreme form in the f ie ld o f  var i at i on 
of E .  ma n fr e d i  DUMIT RICA , 19 7 8 .  

Genus Tri a s s i s t ep h a n i d i u m  DUMIT RICA , 197 8  

· .. · -

Tr i a s s i s t ep h a n i d i u m la t i corn i s  DUMITRICA , 19 7 8  

( p l .  6 ,  f i g . 9 )  

19 7 8  a Tr i a s s i s t ep h a n i d i u m  la t i co r n i s  n . sp .  - DUMITRICA , p .  3 2 ,  
pl . 1 , f igs . 5 ,  6 ;  p l . 2 ,  f ig . 1 ; 
pl . 4 ' f ig . 3 . 

Occurrence : In the Middl eTr ��s s i c of the E ur opean Tethys . 

Fam i ly Pylentonemidae DEFLANDRE , 19 6 3  

Remarks : Post-Carboni f er ous and pre-Midd l e  T r i as s i e  Pylentone
midae are unknown unt i l  now . Despi te of th i s  fact species 
and genera of pylentonemid t ype ar e r ather frequent in the 
Trias s i c .  The external morphology and the spicule of 
Trias s ie Pylentonemidae i s  s imi lar to those of the Carboni 
f er ous repres entat ives of th i s  f ami ly . The Trias s i e  Pylen
tonemidae have a spicul e s im i l ar to that of Py le n t o n e ma 
a n t i q u a  DEFLANDRE and Cy r t i sph a e r o n e mi u m  p r u d en t i ger u m 
DEFLANDRE as descr i bed by DEFLANDRE ( 1�6 3 ,  197 2 ) . It cons i s ts 
of a med i um bar ( MB )  with the ap ical spine ( A ) , dors al 
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spine ( D ) , ver t i cal spine ( V ) , secondary l ateral spines (1) 
and pr imar y l at eral spine s  ( L )  . No arche s connect ing s uch a 
s ys t em of spine s  were de scr ibed at the Paleozoi c  speci e s  of 
Pylentonemidae although they may exi s t ,  but not s o  obv io�s 
as in the mos t Trias s i e species . �n the Trias s i e  Pylentone 
midae the f ol l owing arches ar e we l l  d e f i ned : AV , Al , lD , L l , 
LV . But even in the Trias s ie the ar ch e s  ar e not we l l  v i s ib le 
in some f orms ( Pa r a p o u lp u s  KO Z U R  & MO STLER , 19 7 9 ) . 
The Pylentonemidae DEFLANDRE , 19 6 3 ,  include s the fol l owing 



Me s o z o i c  gener a :  Fo u l p o s  De WEVE R ,  19 7 9 ,  Pa r a po u l p o s  KO Z UR 
& MOSTLER ,  19 79 , E o n a p o r a  KOZ U� & MOSTLER , 19 7 9 ,  H o z m a d ia 
n . gen . , and S a it o u m PE S SAGNO , 19 7 7 , as the l a s t  r epr e s enta
t ive of th i s  group . 

Genus E o n a p o r a  KOZ U R  & t--10 STLER, 19 7 9  

Remar k s : Only E o n a p o r a  cu r va t a  KOZ U R  & MOSTLE R ,  19 7 9 ,  i s  d i cyr t id . 
The type speci e s  E .  p u l ch r a  KOZ UR & MOSTLE R ,  19 7 9  i s  mono
cyr t id and clo s e l y  re la ted to Po u l p u s  De WEVER , 19 7 9 . 
E o n a p o ra cu r v a t a  KOZ U R  & MOST LE R ,  19 7 9 , be long s mo s t  probably 
to H in e d o r cu s  n . ge n .  

E o n a p o r a  n . s p .  

( p l .  9 ,  f i g s . 3 ,  4) 

Remark s :  Becaus e of the poor pr e s erva t i on th i s  spe ci e s  cannot 
be descr i bed unt i l  now . 

Occurrence : Midd l e  Tr i a s s i c  of th e S outhern Alps . 

Genus Ho z m a d ia n . g en . 

Der iva t i o  nomi n i s : The narne o f  th e genus i .s an anagram for 
P rof . Dr . A . I .  Z HAMO I DA ,  Len i ngrad , to honour his impor tant 
contributi ons to the knowledge of f o s s i l  Rad i o l ar i a . 

Typ e  s peci e s : Ho zm a d ia r e t icu l ��a n . ge n . n . sp .  
D i agno s i s : Shel l con s i s t ing only of a large g lobular cepha l i s  

wi th co s tate o r  a lveolar sur f ace , a we l l  deve loped apica l  
horn and bl aded feet represent ing the pro longa t ion o f  
dor s a l  and pr i ma r y  l ateral s p i ne s . I nterna l s tr uctur e  
formed o f  MB , A ,  D ,  1 ,  L and V a s  we l l  a s  arch e s  A l , AV , 
LV , L l  and lD . 

Included speci e s : Ho z m a d ia r e t icu l a t a n . gen . n . sp .  
Occurre nce : Midd l e Trias s i c  o f  the European Te thys . 
Remarks : Ho z m a d ia n . ge n . i s  r e l a ted to Po u l p u s  De \mVE R ,  19 7 9 ,  

from wh i ch i t  i s  d i s t i ngui shed by the we l l  deve loped apica l  
horn and interna l  po s i t ion of t h e  med ian ba r . 
E o n a p o r a  KOZUR & MOSTLE R ,  19 7 9 , has short but s tout pyram i 
d a l  prolongations o f  s p i n e s  1 and V beyond the cepha l i c  
wa l l .  

Ho z m a d ia r e t icu l a t a n . g e n . n . sp .  

( p l .  9 ,  f i g s . 9 ,  10 ) 

Der ivat i o  nomin i s :  Accord i ng to the sculptur e  of a r e t i cul ate 
network o f  r idge s . 

Holotype : The specimen f igur ed a t  p l . 9 ,  f ig s . 9 ,  10 . 
D i agno s i s :  Cepha l i s  subsphe r i ca l w i th sma l l  s cattered pore s . 

S urface covered wi th a r e t i culate network of r idge s . Api ca l  
horn excentr i ca l , s tout , with 4 sharp blades . 
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Feet al so f0ur�b l aded, the two external b l ades be i ng common l y  
connected wi th th e arches LV , L l  and lD , wheieas the inner 
one s  form by their connect i on the r im of the aper ture . The 
lat ter i s  circular or tr i angular and wid e l y  open . Ar ch e s  of 
the i n i t ial s k e l e ton mar ked on the sur f ace of cephal i s  by 
r idges not much d i f f erent i ated by the other r idges that 
form the s culputr e of the she l l . Spines V and 1 do not 
extend beyond the cephal i c  wal l . Their p lace of j unct ion 
to the wal l i s  s i tuated about on the midd l e  par t  of cephal i s  
and i s  marked b y  cros s i ng of f our r idge s . 
D imens i ons : D i ame ter of cephal i s  90- 100 �m , he i ght of cephal i s  
85- 105 pm , total heigth of she l l  17 5- 2 70 pm . 

Occurrence : Mi ddleTr i as s i c  of the S outher n Alps , Carpathians 
and Hungar y ,  ve ry common . 

Genus Po u l p u s  De \\lEVER , 19 7 9  

Po u l p u s  c u r vi spi n u s  n . sp .  

( pl .  2 ,  f ig . 1 ;  p l . 15 , figs . 5 ,  6) 

Der i vat i o  nomi n i s :  Accord i ng to the sharply downward - curved 
long f ee t . 

Holotype : The spe cimen f igured at p l . 15 , f ig . 6. 
D i agnos i s : She l l  s ubhem i sphe r i cal with nodular to smooth sur f ace 

and small irr egular ly scat tered pore s . Arches AV and Al 
marked out s ide by thr e e  cos tae . Spicule with stout e l ement s  
and med ian bar a t  t h e  b a s e  o f  cephal i s . The thr ee long f e e t  
a r e  sharp ly downward-curved , three-bladed , th e odd b l ade 
internal , the other two external enclos i ng a r ounded groove 
that corre spond s with a farg e  pore in the cephal i s  wal l . 
D imens i on s : Width of ce phalis 70-85 pro ,  heigth of cephal i s  
55- 7 5  ;um , l ength of f e e t  1 00- 1 7 0 füm· 

Occurrence : Midäl e Tr i as s i c  of the S outhern Alps . 
Remark s :  P. c u r v i sp i n u s  n . s p .  d i f fe r s  from P. p a n s u s  De WEVER , 

1 9 7 9 ,  and P. p h a sma t o d e s  De \'ffiVER , 19 7 9 , by the abs ence of 
per i s t omal tuber cle s .  
P. p i a b y x De WEVER , 19 7 9 , i s  d i s t i ngui shed by rounded f e e t . 
P. r e s ch i  KOZ UR & MOSTLER , 19 7 9 ,  has shorter and not so 
sharply downward -bended f e e t . 

Fam i ly S i l i carm iger idae KOZ U R  & MO STLER n . fam .  

D i agnos i s :  Many segmen ted coni co-cyl i ndr i cal nas s e l l ar i an s  wi th 
a s tout ap i cal hor n  and thr ee feet repres ent ing the prolon
gat i on s  of the ,dor sal and pr imary lateral spines . Cephal i s  
pore l e s s  w i  t h  a spicul e f ormed o f  MB , A ,  D ,  L ,  1 , . V and 
ar ch e s  AV , Al , lD , Ll and LV . S e condary l ateral sp ine s do 
not extend out s id e , but the ver t i cal spine has a shor t  
lam e l l ar thorn o n  the out er surf ace o f  t h e  wal l . P ostcephali c 
por t i on of she l l  w i th external tran s ver s e  r ibs and irregu-
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Included g enus : S i l i c a rmi ger n . gen . 
Occurrence: Ani s i an and Lower Lad inian of th e S outh ern Alps and 

Hungary .  
Remarks: The transver s e  r i bs are somewhat s im i l ar t o  thos e of 

Popofs k y e l u m a n n u l a t u m DEFLANDRE from the Vi sean of Fr ance 
and seems to be a p r im i t ive character i s t i c .  In the opinion 
of one of the author s ( P. DUMITRICA ) S i l i c a rm i ger could be 
r e l ated to P opof skye l l idae DEFLANDRE , 1 9 6 4 .  

Ge nus S i l i c a rmi g e r  n . ge n .  

Der ivat io nom i ni s: Arb i trar y  comb inat ion of letter s . 
T ype speci e s: S i l i c a rm i g e r  co s t a t u s n . ge n . n . sp .  
D i agnos i s  and occurrence: As for the fam i ly . 

S i l i c a rm i g e r  c o s t a t u s  n . ge n . n.s p .  

( p l . 7 , f i g s . 1 - 6 ;  pl . 1 4 , f ig . 4)  

Derivat i o  nom i ni s: Accor d i ng to the numerous transver s al r i b s . 
Holotype: The specimen f igured at p l . 7 , f i g . 2 ,  4 ,  6 .  
D i ag nos i s :  Cephal i s  g l obular , pore l e s s . It s surface i s  d i v ided 

by r idges i nto irregular polyg onal areas . Ap i cal hor n  s tout , 
three-bladed , sometimes wi th need l e - shaped d i stal part . One 
of i t s  b l ad e s  i s  connected wi th the ver t i cal sp i ne , the 
other two w i th the s e condary l ateral spine s . Prolongat ion 
of the ver t i cal s p i ne on the surface of wal l shor t , thr ee
b l aded . Postcephal i c  portion of she l l  commonl y wi th 5 or 
more transve r s e  r i bs of r ath er ir regular pos i t ion . Pores 
qui te irregular i n  shape and s i z e . The y are f ormed by i nte r - 
s e ct i on o f  bar s  that extend in d i f ferent d ir e ct i ons between 
the r ibs . The feet are long , bladed i n  the i r  pr ox imal par t s , 
but subcyl i ndr i cal to cyl indr i cal and rather ne ed l e - shaped 
in mos t of their leng th .  They are i ns e r t ed as l ong i tud i nal 
r ibs in the upper par t  of the pos t- cephal i c  she l l . The 
b lade s at the prox imal part of the feet r epresent the 
cont inuat i on of �ome transverse ribs on the she l l . 
D imens ions: Total h e i ght of she l l  with sp i ne s  3 50- 450pm ,  
length of ap i cal hor n  60-1 1 0  pm , d i ame ter of cephal i s  60-
70 um ,. d i ame ter of thor ax 1 20- 1 50 p.rn. 

Occur rence: Lower Lad i ni an of the European T e thys . A s im i l ar 
speci e s  i s  pr e s ent i n  the Upper Ani s ian of Hungaty . 

The f ol lowing genera and speci e s  are l i s ted i n  alphabe t i c  order 
wi thout s upragener i c  clas s i f i cation . 

Genus Hi n e d o r c u s n . gen . 

Der ivat io nomini s: Arb i trar y  combi nat ion of letters . 
Type speci e s: Hi n e d o r c u s a l a t u s  n . gen . n . s p .  
D i agnos i s :  She l l  d i cyr t i d . Cephal i s  smal l ,  por e le s s , armed with 

an apical hor n .  Thorax large , commonly pyramidal , wi th 
s cattered por e s  and thr e e  feet repr e s ent i ng the prolongat i on 
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of dorsal and pr imary lateral spine s . Co l l ar s tr i c tur e 
we l l  marked out s id e  by a constr i ct i on . Internal c ephal i c  
struc tur e wi th MB , A ,  D ,  L ,  V and 1 .  Arch e s  l e s s  obvious . 
Ver t i c al , and exceptional ly al so secondar y l ateral spine s  
extend beyond t h e  wal l i n  s h o r t  thorns . 

Inc lud ed spec i e s : H in e d o r c u s  a l a t u s n . gen . n . s p .  
E o n a p o r a  c u r v a t a  KOZ U R  & MOSTLER ,  19 7 9 . 

Oc c urr e nce : Ani s i an to Carnian of the European Te thys . . 
Remarks : The genus H in e d o r c u s  n . g e n .  shows some s im i lar i t i e s  

wi th Na p o ra PES SAGNO , 1 9 7 7 , and Ul t ra n a p o r a  PES SAGNO , 19 7 7 , 
from wh ich i t  i s  d i s tingui shed by the th i n  thorac i c  wal l 
and by the nurober and d i spo s it i on of i t s  pore s . 

H in e d o r c u s a l a t u s  n . gen . n . s p .  

( p l . 9 ,  f igs . 2 ,  8 ;  pl . 1 5 , f ig .  4) 

D e r i vat io nomi ni s :  Accord ing to the shape o f  the f e e t . 
Ho l otype : The spe c imen f i gur ed at pl . 15 , f i g . 4. 
D i agno s i s : Cephal i s  smal l ,  smooth , w i th a s tout , s traight , 

commonl y four-bladed ap i c al horn . Thorn i n  pr o longat i on of 
vert i c al s p i ne shor t . Co l l ar s tr i c tur e we l l  d e f i ned out s ide . 
Thorax l arg e , pyram idal , smo3th or w i th a few weak trans 
ver s e  Undulat i ons . General l y  the wal l i s  pore l e s s except 
for the reg ion around the edg e s , wherß the r e  ar e large 
pore s .  Feet long , three-b laded . Lower par t o f  thorax wid e l y  
open . 
Dimens ions : H e i g h t  of who l e  she l l  2 7 5  um , d i ameter o f  
cephal i s  3 4- 40 �m , h e ight�f thor ax w i th f e e t  140- 17 5  pm ,  
length o f  ap i cal horn 40 - 45 �m . 

Oc c urrenc e : rUddle Tr i as s i c  of the S outhern Alps . 
Remark s :  H in e d o r c u s c u r v a t u s  ( KOZUR & MOSTLE R ,  19 7 9 )  i s  d i s t i n

gui shed above al l by the cur ved ap i c al hor n and by the 
ab s enc e o f  the l arge por e s . 

Genus No frema n . ge n .  

Der i vat i o  nom i ni s :  The name o f  ·the genus i s  an anagram for 
Prof. Dr . He len FOREr� to honour her exc e l l ent works on 
fos s i l . rad i o l ar i ans . 

T ype spec i e s : Nofr e m a  t r isp in o s a  n . gen . n . sp .  
D i agnos i s :  She l l  o f  two or three s egment s . Cepha l i s  large , 

porous , with a s tout ap ical horn the base o f  wh i ch i s  
gener al ly broad and lat t i ced or spong y .  Ini t i al ske l e ton 
cons i s t s of MB , A ,  D ,  L ,  1, V and ar ches AV , Al , lD , L l  and 
LV . Secondary lateral spine s  and e ve n  ve r t i cal spine do not 
extend out s id e , but the dorsal and pr imar y  l ateral spine s  
extend along t h e  she l l  wal l and beyond i t  i nto three f e e t . 
Pos t - c epha l i c  par t o f  the she l l  l at t i c ed , i ncreas i ng 
gradual l y  i n  s i z e , and with one ore more cons tr i c t i ons . 

Included genus : Nofr e m a  t r isp in o s a  n . ge n . n . sp .  
Oc c urrenc e : Midd l e  T r i as s i e  o f  th e E uropean T ethys . 
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No frema t r isp in o s a  n . gen . n . sp .  

( p l . 9 ,  f i g . 1 ;  pl . 15, f i g . 3 )  

Der i vat i o  nomini s: Ae eord i ng to the three long ,  e yl i ndr ieal, 
need le- shaped spine- l i ke feet . 

Ho lotype: The spee imen f ig ured at p l . 15 , f ig . 3 .  
D i agno s i s: Bel l - s haped shel l .  Cephal i s  and upper par t of po s t 

eephal ie segment usual ly eovered by a spongy networ k .  Ap i e al 
horn four-bladed, pyramidal, wi th long need le- l ike t ip . 
Mo s t  of the b laded par t  of the horn innud ated by a spongy 
networ k .  Col lar s tr i e ture weak ly expressed out s ide due to 
the spongy eover, but i t  is wel l mar ked at the i nner part 
of the shel l . Posteephal i e  segment mueh w ider than the 
eephal i s ,  with smal l i rregul ar ly seattered pores in the 
upper par t  and larger pores in the lower par t . Termi nal 
par t f l ared, s imp le or with a spongy thie kening that nar rows 
the wide opening . Feet long, eyl ind r i e al, need le- shaped . 
D imens ions: Height of shel l wi thout feet and ap ieal hor n 
16�- 190 pm, d i ameter of terminal part of the shel l 16 5 - 17 5  pm, 
internal diameter of eephal i s  6 0 - 7 0 �m . 

Oeeurrenee: Midd le Tr ias s i e  of the Sou thern Alps . 

Genus S t ich o m it r a CAYEUX, 18 9 7  

S t ich om it r a  ? t r ia s s ica n . s p .  

( pl . 9 1 f i g  • 7 )  

Der ivatio nom i ni s: Ae eord i ng to the oeeurrenee i n  the T r i as s i e . 
Holo type: The spee imen f igur ed  at p l . 9 ,  f i g .  7 .  
D i agno s i s: Cephal i s  poreles s, hem i s pher i e al . Ap i eal horn s tout, 

eoni eal . Thorax somewhat larger, almo s t  poreles s with only 
a f ew wi�ely seattered smal l pores . Pos tthorae i e  segments 
e ons ider ably larger, w i th a eons tr i e t i on in their middle 
par t  and with l arge i rregular pores . Wi th exeeption of the 
las t  segment there are wel l developed nod ules at the nodal 
po i nts, s trenges t in the abdominal segment . The last segment 
has a smooth s urfae � . The pores in �he wal l  of th i s  segment 
are the larges t ones . The e onstr i e t i on of the las t  segment 
i s  s i tuated near the dent ieulated r im of the large aperture . 
I nner spi eule eons i s t s  of MB, A, D, V ,  L and 1. 

Oeeurrenee: Midd le Tr ias s i e  of the S outher n Alps . Rare . 
Remarks: This spee ies bel ong s  together with a fur ther �ew 

spee ies with . three- b l aded api e al horn mo s t  probab ly to a 
new genus . 

Genus Tr ia s s o ca mp e  n . gen . 

Der ivat i o  nom i ni s: Aeeord i ng to the oeeurrenee in the T r i as s i e . 
Type spee i es: Tr ia s i o camp e  s ca la r is n . gen . n . sp .  
D i agno s i s: Long s l igh t l y  e oni eal to s ubeyl ind r i eal mul t i -

segmented shel l wi thout api eal hor n . S egments with bigges t 
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d i ameter in their upper par t . I n ternal eeph a l i e  s trueture 
with MB , A, D ,  L ,  1 and V .  Co l l ar p late with 6 por e s . 
Por e s  of she l l  arranged in one ore more transver s e  rows 
for eaeh segment or irregu l ar ly . They are s i tuated e spe e ial ly 
at the upper par t of eaeh s egment and when there i s  only 
one row it is s i tuated at the boundary with th e prev i ou s  
s egmen t . 

I ne luded spe e i e s : Tri a s s o c a mp e  s c a l a r i s  n . g e n . n . sp .  
D i c t y omi t r e l l a  sp . A De WEVE R ,  197 9 

Oeeurrene e :  Midd l e  and Upper Tr i a s s i e  of the European T e thy s . 
Remarks : ca n op t um PES SAGNO , 197 9 ,  i s  d i s t i ngui shed by an outer 

mieregranu lar layer that e overs the inner l ayer of po lygon a l  
por e frame . 

Tri a s s o c amp e  s ca l a r i s n . ge n . n . s p .  

( p l .  9 ,  f i gs . 5 , 6 ,  1 1 ;  p l . 1 4 , f i g . 2 ) 

D er iva t i o  nomi n i s : Aeeord i ng to the shape of the s egment s . 
H o l o type : The spee imen f igured at pl . 9 ,  f ig . 1 1 . 
D i agnos i s : She l l  of 9- 15 pc e s erved s egmen t s , without apieal 

horn . Cepha l i s  and even thorax por e l e s s  with smooth surfaee . 
Co l lar s tr i e ture a lmo s t  ind i s t inet ou t s ide . Gener a l ly the 
por e s  beg i n  w i th the third segment . They are arranged in 
2- 4 ,  eommonly 3 transve r s e  rows . At the nod a l  po i n t s  among 
po r e s  there are r a ther we l l  deve 1oped nodu l e s . Betwee n  the 
f i r s t  row of nodu l e s  that eorre sponds with the wide s t  part 
of the s egmen t s , and the s eeond row there is a e ireu lar 
external eonstr i e t ion . Another eonstr i e t ion , the deepe s t  
one , i s  at th e lower par t  of segments and i t  eorre spond s 
wi th an i nner e on s t r i e t i on . 
Dimens ions : H e i ght of s he l l  190- 4 10 pm ( i t depends on the 
nurober of pr e se rved segment s ) , max imum d i ameter of she l l  
60- 1 20 pm . 

Oe currene e : Rather frequent in the Midd le Tr i a s s i e  of the Euro
pean Te thys . 

Remark s : Var i ab i l i ty rather great expr e s s ed in the nurobe r  o f  
s egment s ,  in the nurober o f  rows of por e s  and i n  the shape 
of s egment s . 
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- Geol . Pa l äont . Mi tt . I nn s bruck , 9 ( 1/ 2 ) , p .  1 - 13 2 ,  I nn sbruc k . 

PES SAGNO , E . A ;  F I NCH , W .  & P . L .  ABOTT ( 1 9 7 9 ) : Upper T r i a s s i e  
Rad i o l ar i a  f rom t h e  San H i po l to Forma t ion , Ba j a  C a l i fornia . 
- M i cropa l eontology , 2 5  ( 2 ) , p .  160- 19 7 , N ew Yor k . 

SANFILI PPO , ·A . & W . R .  RIE DEL ( 19 6 3 ) : Ceno z o i c  Rad io l ar i a  ( exc lu
s ive of theoper i d s , artostrob i id s  and amphi pyndacids ) from 
the Gu l f  of Mex i co , Deep Sea Dr i l l i ng Pro j ect Leg 10 . -
I n :  WORZ EL , J . L . ; BRYANT , W .  e t  a l . 19 7 3 . I n i t i a l  Reports 
of the Deep S e a  Dr i l l i ng Proj e c t , vol . X ,  p.  47 5- 6 11 1 ,  
Ha shington . 
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Exp lanat i on of p l a t e s  

The spe c imen s  f i gured a t  p ls .  1 - 1 5 a r e  from Re coaro and Tretto 
( S outhern Alps ; North I taly ) . Al l ho lotype s o r i g inate from the 

layer VCB 1 near San U l der i co . 
P LATE 1 

F i g . 1 : 
F i g s . 2 ,  6 :  

F i g . 3 :  
F i g . 4 :  
F i g . 5 :  

F i g . 7 :  

F i g . 8 :  

PLATE 2 

F i g . 1 : 

F i g s . 2 ,  8 :  

F i g . 3 :  
F i g . 4 :  

F i g . 5 :  

F i g s . 6 ,  9 :  

F i g . 7 :  

P LATE 3 

F i g s . 1 - 3 :  

F i g . 4 :  
F i g . 5 :  
F i g s . 6 ,  7 :  

PLATE 4 

F i g s . 1 , 4 :  

F ig s . 2 ,  3 I 

2 8  

5 ,  

P l a fk e r i um ? c o n fl u en s , n . sp . , holotype , X 1 2 0 .  
T i b o r e l l a  m a gn i d en t a t a n . ge n . n . sp . , x 1 50 ,  f ig . 2 
= holotype . 
P l a fk e r i um ? m u e l l e r i  n . s p . , holotype , x 1 20 .  
P l a fk e r i um ? c o n t o r t u m n . s p . , holotype , x 1 00 .  

'
s t a u r a c on t i um ? t r i sp i n o s u m l a d i n i c u m n . subsp . 
? ,  X 1 50 .  
S t a u r a c on t i um ? gran u l o s um n . sp . , holotype , 
X 1 50 .  
P a r a s ep s a go n  t e t r a c a n t h us n . g en . n . sp . , ho lotype , 
X 80 . 

P o u l p u s  c u r v i sp i n u s  n . s p . , obl ique antapical 
v i ew ,  x 1 2 0 .  
H e x a con t i um ? m e s o t r i a s s i c um n . s p . , x 1 80 ,  
f i g . 8 = holotype . 
S t a u r a c on t i um ? a l p i n um n . sp . , holotype , x 1 20 .  
S t a u r a c o n t i um ? t r i sp i n o s u m l a d i n i c u m  n . subs p . , 
X 1 20 .  
Sp o n gop a l l i u m con t o r t um n . g en . n . sp . , holotype , 
X 1 50 .  
Amph i s ph a e r a  m e s o t r i a s s i c a n . sp . , holotype , 
f i g . 6 :  x 1 2 0 ,  f ig . 9 : d e ta i l  of one po lar 
reg ion , th e same spec imen a s  i n  f i g . 6 ,  x 3 00 . 
P a r a s ep s a g on t e t r a c a n t h us n . ge n . n . s p . , ho lo type , 
detai l of the spec imen f i gured in p l . 1 ,  f ig . 
8 ,  X 3 50 .  

Ep t i n g i u m  m a n fr e d i  m a n f r e d i  DUMI T RI CA , 1 9 7 8 , 
open s h e l l s  with interna l s p i cu l e , f i g . 1 :  
X 3 6 0 ,  f igs . 2 ,  3 :  X 1 80 .  
we� i r e l l a  w e v e r i  n . g e n . n . sp . , holotype , x 1 2 0 .  
B e t u r i e l l a  r o b u s t a n . gen . n . sp . , holotype , x 1 50 .  
S t a u r a c o n t i um ? t r i sp i n o s um l a d i n i c u m n . subs p . , 
x 1 20 ,  f ig . 7 = holo type . 

P e n t a c t i n o c a rp u s  t e t r a c a n t h u s  DUMITRICA , 1 9 7 8 ,  
X 1 50 .  

6 ,  7 , ?8 :  Pen t a c t i n o c a rp u s  f u s i fo rm i s DUMI TRI CA , 
1 9 7 8 ,  f ig . 2 :  l a ter a l  v i ew ,  x 80 , f i g . 5 :  deta i l  
o f  ap i c a l  part of th e spec imen f i gured i n  f ig . 2 ,  



PLATE 5 

F i g s . 1 ' 2 ,  5 ,  

F i g . 3 :  

F i g . 4 :  

PLATE 6 

F i gs . 1 - 4 ,  8 :  

F i g s . 5 - 7 : 

F i g . 9 :  

PLATE 7 

F i gs . 1 - 6 :  

PLATE 8 

F ig s . 1 - 3 ,  6 :  

Fig . 4 :  

Fig . 5 :  

F i g . 7 :  

x 4 50 ,  f ig .  3 :  ap ica l v i ew , x 3 2 0 , f ig .  6 :  
l a tero-ap i c a l  v i ew , x 1 50 ,  f i g . 8 :  lateral v i ew , 
th i s  spe c imen may be leng to another subspec ie s ,  
becau s e  the she l l  i s  not so e longated a s  in the 
typi c a l  forms . 

6 :  S ep s a gon l on g i sp i n o s u s  ( KO Z U R  & MOSTLER , 1 9 7 9 ) , 
f ig . 1 :  d e ta i l  of fig . 2 ,  x 3 00 , f ig . 2 :  x 1 00 ,  
f ig . 5 :  x 1 30 ,  f ig .  6 :  deta i l  o f  f ig . 5 ,  x 3 50 x .  
Hep t a c l a d u s c r a s s i s p i n a  n . g en . n . sp . , ho lotype , 
X 2 80 X .  

S t a u ra c o n t i u m ? t r i sp i n o s um l a d i n i c u m  n . subsp . , 
d e ta i l  of one ma in s�ine , x 3 6 0 .  

Ep t i n g i u m m a n fr e d i  r o b u s t u m KOZUR & MOSTLER 
n . subs p . , f i g . 4 = holotyp e , x 1 80 ,  f i g . 1 :  
d e ta i l  of a horn of the s ame s pec imen , x 7 2 0 ,  
f i g . 2 :  d e ta i l  o f  a horn o f  another specimen , 
X 7 2 0 ,  f i g . 3 :  v i ew on the d i s t a l  end Of a horn 
w i th need le - l ik e  t i p  in the c entre of the d i s ta l  
e nd o f  t h e  horn ( arrow) , x 7 00 , f ig .  8 :  broken 
spec imen wi th intern a l  spi c u l e  , x 200 . 
Ep t i n g i u m  m a n f r e d i  m a n fr e d i  D UMITRICA , 1 9 7 8 , 
f ig . 5 :  x 1 80 ,  f ig . 7 :  deta i l  of a horn of the 
s ame spe c imen , x 5 50 ,  f ig .  6 :  d e ta i l  of a horn 
of ano ther specime n , x 3 20 .  
Tr i a s s i s t eph a n i d i um l a t i c o rn i s  DUMITRICA , 1 9 7 8 , 
X 2 20 .  

S i l i c a rm i ger c o s t a t u s  n . gen . n . s p . , f ig . 1 :  
latero-antapical v i ew , x 4 00 , f ig s . 2 ,  4 ,  6 :  
ho lotype , f i g . 2 :  latero- antap i c a l  view , x 200 , 

o f ig s .· 4 ,  6 :  d e ta i l s  of the s ame specime n , f ig . 
3 :  lateral v iew , x 200 , f i g . 5 :  antapi cal v i ew , 
X 3 50 ,  f igs . 4 ,  6 :  X 7 50 .  

R e l i n d e l l a  h e x a s p i n o s a  n . g en . n . sp . , ho lotype , 
f ig . 1 :  d e ta i l  of the r im ,  x 4 2 0 ,  f i g . 2 :  det a i l  
o f  t h e  spongy d i s c , x . 4 2 0 , , f ig . 3 :  lateral v i ew 
of the wpo le specimen , x 1 20 ,  f ig . 6 :  ob l ique 
la tera l v i ew of the who l e  spe c imen . 
P e n t a s p o n g o d i s c u s  s ymme t r i c u s  n . ge n � n . sp . , 
holotype , x 200 . 
P e n t � s pon go d i s c u s  t o r t i l i s  l a d i n i c u s  n . subsp . , 
holotype , x 1 2 0 .  
P e n t a sp o n g o d i s c u s  m e s o t r i a s s i c u s  n . sp . , hole
type , x 1 2 0 .  
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PLATE 9 

F i g . 1 : 
F i g s . 2 ,  8 :  

F i g s . 3 1 4 :  

F i g s . 5 ,  6 I 1 1  : 

F i g . 7 :  
F i g s . 9 1  1 0 :  

PLATE 1 0  

F i g s . 1 1 3 t' 8 :  

F i g s . 2 ,  5 :  

F i g s . 4 1 9 :  

F i g . 6 :  

F i g . 7 :  

PLATE 1 1  

F i g . 1 :  
F i g s . 2 - 4 : 

F i g . 5 :  

F i g s . 1 ,  3 - 5 x 

PLATE 1 2  

Nofr e m a  t r i sp i n o s a  n . gen . n . s p . , hol otype , x 1 2 0 .  
Hi n e d o r c u s a l a t u s  n . g en . n . s p . , x 200 , f i g . 2 :  

· 

ho lotype . 
E o n a p o r a  sp . , f ig . 3 :  latero-antap i c a l  v i ew ,  
x 1 20 ,  f ig . 4 :  lateral v i ew ,  x 200 . 
Tri a s s o ca mp e  s c a l a r i s n . g en . n . sp . , f i g . 5 :  
x 200 , f ig . 6 :  l a tero-antap i c a l  v i ew ,  x 400 , 
f ig . 1 1 :  holotype , x 1 20 .  
S t i c h emi t r a ? t r i a s s i ca n . sp . , ho lotype , x 200 . 
Ho z m a d i a  r e t i c u l a t a n . gen . n . sp . , holotype , 
f i g . 1 0 :  x 200 , f ig . 9 :  d e ta i l  of the wa l l  of 
the same spec imen , x 400 . 

Tamon e l l a  m u l t i sp i n o s a  n . gen . n . sp . , X 200 , 
f ig . 8 :  holotype , x 1 2 0 .  
Gomber e l l u s  m o ck i  n . sp . , ho lotype , f i g . 5 :  who l e  
spec imen , x 1 80 ,  f i g . 2 :  detai l of the s ame 
spec imen , x 4 20 .  
O e r t l i spo n g u s  c o rn u b o vi s n . sp . , holotype , 
f i g . 4 :  who l e  specime n , x 1 20 ,  f ig . 9 :  d e tai l 
of th e same spec imen , x 2 80 . 
G omb e r e l l u s h i r c i c o rn u s  n . gen . n . sp . , holotype , 
X 1 1 0 .  
O er t l i sp on g u s  i n a e q u i sp i n o s u s  n . g en . n . sp . , 
holotype , x 1 2 0 .  

Sp on gopa l l i um con t o r t um n . g en . n . sp . , thin s e c t i on 
T i b o r e l l a  ma gn i d en t a t a  n . gen . n . s p . ; 2 � ax i a l  
s e c t i on , t h e  b lack l ine i nd i c ates t h e  eqaator i a l  
p l ane ; 3 - spec imen showing t h e  thin l a t t i c e s  
plate enc los i ng t h e  por e s  at t h e  i nner s ide ; 

· 4 - equator i a l  s e c t i on showing the medu l lary 
· she l l . o 

S t a u r a con t i u m ? gra� u l o s u m n . s p . , s e c �ion 
showing the medu l l ary she l·l .  

3 6 0 ,  F i g . 2 x 7 2 0 .  A l l  f igur e s  from s amp l e  Rc 4 ,  
Buchenstein Forma t ion , Rec oaro , I ta ly � 

F ig s . 1 - 3 B e t u r i e l l a  r o b u s t a n . gen . n . s p . ; 2 ,  3 - s e c t ions 
showing the med u l lary she l l . 

F ig . 4 :  T i b o r e l l a  m a gn i d en t a t a  n . gen . n . sp . , s howi ng 
the thin latt i ce plate c lo s ing the por e s  at the 
i nn er s ide . 

F i g . 1 x 500 , F i g s . 2 ,  3 x 3 60 ,  F ig . 4 x 3 2 0 .  A l l  f�gure s f rom 
Rc 3 , Buche nste in Format i on , Recoaro , I ta ly . 
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PLATE 1 3  

F i g s . 1 - 3 ,  5 :  Hep t a c l a d u s  c r a s s i sp i n u s  n . ge n . n . s p . , broken 
spec imen showing the innermo s t  she l l , 2 - opt i c a l  
s e c t ion , 3 - broken spec imen s howing t h e  inner 
she l l , 5 - spec imen showi ng the pe r iphe r a l  
she l l . 

F i g . 4 :  Hep t a c l a d u s  n . sp . , inner shel l .  
F i g . 1 X 500 , F i g s . 2 ,  5. X 3 6 0 ,  F ig . 3 X 7 00 ,  Fig . · 4 X 1 000 . 
A l l  f igur e s  from Re 4 ,  Buche n s t e i n  Format ion , Recoaro , I t a ly . 

PLATE 1 4  

F i g . 1 :  
F i g . 2 :  
F i g . 3 :  
F ig . 4 :  

S t a u r a c o n t i u m  ? a l p i n u m n . sp .  
Tri a s s o c a mp e  s c a l a r i s  n . gen . n . sp .  
Gomber e l l a  h i r c i c o r n u s  n . gen . n . sp .  
S i l i ca rm i g e r  � o s t a t u s  n . ge n . n . s p . , showing the 
i nner s k e l e ton . 

F i g . 5 :  S t a u r a c o n t i um ? t r i s p i n o s u m l a d i n i c u m  n . subsp . 
F i g . 6 :  Hexa c o n t i u m ? m e s o t r i a s s i c um n . sp .  

· 

F i g s . 1 - 6 x 3 60 ,  a l i  from Re 4 ,  Buche n s te in Forma t ion , Re coaro , 
I ta ly . 

PLATE 1 5  

F i g . 1 :  

F ig . 2 :  

F i g . 3 :  
F i g . 4 :  
F i g s . 5 ,  6 :  

F ig s . 1 ,  2 ,  4 - 6  
Recoaro , I ta ly . 

S ep s a gon l o n g i sp i n o s u s  ( KOZUR & MOSTLE R ) , young 
s pe c imen showing the entac t i n iacean interna l 
she l l . 
S i l i c a rm i g e r  c o s t a t u s  n . gen . n . sp . , young 
specime n . . 
Nofrema t r i s p i n o s a  n . ge n . n . sp . , ho lotype . 
Hi n e d o r c u s  a l a t u s n . gen . n . sp . , holo type . 
Po u l p u s  c u r v i sp i nu s  n .  sp . , 5 - ba s a l  v i ew showing 
the c o l l ar p l at e  wi th s ix open i ngs , 6 - ho lotype . 
Re 4 ;  Fig . . 3 Re 2 - Buchen s t e in Formation , 
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