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Summa ry 

T he Mesozoic saturn a l i ds a re a polyphy let ic  group and bel an g  part ly to the 
Spumel lar ia  E H R EN BERG I 1 87 5 1  pa rt ly to the E n tact inar ia K OZ U R  & MOST LER I 

198 2 .  T he spumel la r ian saturna l id s  deri ved from t he Oert l i spongidae K O Z U R  & 
MOSTLER I 1 98 0 .  A l l  h it herto known genera of Mesozoic saturnal i d s  ( w i t h  
excepti on o f  the Saturnal idae D E F LAN D R E I  1 95 3 1  w h ich beg i n  in  t he Upper 
C retaceous l  but a re mostly post-Mesozoic)  a re rev i sed and a s uprageneric 
class i ficat ion i s  proposed . 

2 new fami l ies , 3 new s ubfami l ies , 6 new genera , and 1 2  new species .. a re 
esta b lis he d .  

Z usa mmen fa ss ung 
. .  ·: 

D i e  mesozoi sc hen Radiolari en m i t  saturna l id em R i n g  s ind  e ine  polyphy let i sche 
G r uppe und gehören tei l s  z u  den Spumel lar ia E H RE N BE R G , 187 5 ,  tei l s  z u  den 
En tacti n a ri a  K O Z U R  & MOST LE R 1 1 98 2 .  Die Spumel la r ia  unter den Radio la r ien 
m i t  saturnal idem R i n g  stammen von den Oe rt l i spong idae K O Z U R  & MOST LE R ,  
1 980 . AJie b i s her beka n n ten mesozoi sc hen Radiol ar ien gattun gen m it  saturna l i- .  
dem Ring ( m it  Au snahme der Saturna l i dae D EFLAN D R E ,  1 953 ,  qie erst in  der 
Oberkreide spä r l i c h  e in set zen , aber ha uptsächl ich post- mesozc)i sch si n d )  werden 
rev id i e rt und eine suprageneri sc he K l ass i fi kation d i eser Gruppe w i rd vorgestel l t .  

2 neue Fami I ien , 3 neue Un terfam i l i en , 6 neue Gattun gen un d 1 2  ne ue 
Arten werden a ufgeste l l t .  

* )  a uthors• addresses: Dr. sc. Heinz Kozur , Hungarian Geological Institute, 
N epstad ion ut 14, H- 1 1 43 B udapest , Hungary; Univ.-Prof. Dr. Helfried 
Mostler , I n stit ut für Geologi e  und Paläontolog ie  der Universität I nnsbruck, 
Universitätsstraße 4, A-6020 I nn sbruck , Austria. 



l nt rod uct ion 

F rom t he Upper Lad i n i an ( Lon gobard ian ) unti I t he top of t he Mesozoic t he 
sat u r n a l i d s  1 are a rem a r kable group of many rad iola r ian fa unas . T he l a r gest 
d i vers i ty of the saturna l ids  can be observed i n  t he Uppe r T r ia ss ie I w he re 
sev eral  short- l i v i n g  g u i d e  form s occ ur . T hi s  Upper T r iass ie max i m um ha s i t s  
d efin i t ive end i n  t he topmost P l i en s bachian or l ow ermost 'Toa rcian . A fter t hi s 
t i me t he Acanthoci rci n ae PESSAGN O I 1 977  I a n d  t he Hexasa t urn a l in ae n .  s ub fam . 
f louri s hed w he rea s t he d i vers i ty and freq uency of the He l iosaturna l i n ae K O Z UR & 
M O S T LE R I  1 97 2  ( hi g hly d i verse in t he Upper rriass ic I moderately  d i verse i n  
t he L iass ic)  stron g l y  dec reased . E ntacti n a ri an sat urna l i d s, h i g hl y d iverse i n  
t he T r iass ie I were u n t i  I n o w  not d i scovered i n  post-:- T r iass ie sed i ments . 

T he phy lomorphogenetk relat ionships of t he Mesozoic sat urnal i d s  can be 
on ly understood I i f  we  regard thei  r oldest - T r ia s s ie - representati ves . Before 
1 97 2 T ri ass ie saturna l ids  were q uite un know n . K O Z  UR & MOST LE R I 1 972 I 

descri bed for t he fi rst t ime  a h ighly d i verse sat urn a l i d  fauna from t he Upper 
T r iass ie  of Aust r i a . S uch hi g h ly d i verse and r ich fauna s  were not reported 
in a ny later publ i cation. 

The fol l ow i n g  gene ra w e re d i st ingui s hed among t he T r i ass ie sat urna l i d s  
by K O Z U R  & MOST LE R, 1 97 2 : 
A ustrisaturnalis K O Z U R  & MOST LE R I 1 972  
Heliosaturnalis KO Z U R  & MOST LE R 1  1 972  
Parasaturnalis (Japonisaturnalis) K O Z UR & MOST L E RI 1 97 2  
Praeheliostaurus K O Z U R  & MOST L E R I 1 972  
Pseudoheliodiscus K O Z U R  & MOST LE R, 1 972 
Spongosaturnalis C AMPBE LL & C LA R K I 1 944 
Spongosaturnaloides K O Z U R  & MOST LE R 1  1 97 2  

T w o  new s uprageneric  taxa w ere i n t rod uced for t hese genera : 
He l i osaturna l i nae K OZ U R  & MOST LE R I 1 972 1 a nd Carinacyclia K O Z U R  & MOST LE RI 
1 97 2 1 the fam i ly Veghicycl i i dae K O Z U R  & MOS T LE R  I 1 97 2 1  w a s  i n t rod uced . 
T h i s  fami ly i s  related to t he Hel iosaturn a l i n ae K O Z U R  & MOST LE R 1  1 97 2 1  but  
on  t he ot he r hand i t  i s  t he oldest fami ly  w i t h  latticed d isk  and the b a s i s  g roup 
of t he Li t hocycl iacea E H R EN B E RGI 1 854 emend . K O Z U R  & MOST L E R 1 1 97 2  
( younger sy nony m : Coccodi scacea HAEC K E L 1  1 86 2 ) . 

Oe W EVE R 1  1 97 9  ( in Oe W E V E R  et a l . I 1 97 9 ) ha s adopted t he gene ric 
c lass i ficat ion of K O Z U R  & MOST LE R 1  1 97 2 1 but in t he s up rageneric c lass ifi 
cat ion he was even a l i tt le  more conservati ve a n d  h e  p u t  a l l  genera i n to t he 
s ubfa m i l y  Saturn a l i nae O E FLA N OR E 1  1 95 3 ,  w he reas two years  later ( adopt in g  
now t he da ss i ficat ion p roposed by PESSAG N O  I 1 97 9 ) even sha rply rejected 
t he a s s i gn ment of the T r ia s s ie gene ra to t he fam i l y  Saturna l i d ae O E F LA N O R E ,  
1 95 3 1  a s  " Haecke l ian  sy stematics" . 

T I C H OM I RO VA, 1 97 5 ,  i n troduced four speci es w it h  flat si mple spi n y  
r i n g  and 5- 8 f i  rs t ord er spines a t  the i n n e r  s i d e  o f  the r i n g  t he gen us 
Saturnosphaera TIC HOM I R O VA , 1 975 .  

1 footnote: The term sa turnal id  is  used here for a l l Radio laria with sat urna l i d  
r ing , independ ent of the ir  phy logenetic relation shi p .  
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P E SS AG N O ,  1 977 , i ntrod uced t he fam i ly Acanthoci rc idae PESSAG N O , 1 977 . 

DO N O FRIO & MOS T LE R ,  1 97 8 ,  p resen ted a monogra p h ic revi s ion of t he 
sat urnal  ids . For Mesozoic saturnal ids  w it h  f lat  spi n ed ri n g , two polar  spi nes , 
w i t h  or w i t hout a ux i l i a ry spines on the i n n er margin of t he ri n g  they i n t rod uced 
t he new gen u s  Pa/aeosaturnalis D O N OFR 10 & MOST LE R ,  1 97 8 .  T hey regarded 
t he Acanthoci rc idae PESSAG N O ,  1 97 7 ,  as  younge r synony m of t he Saturna l i dae 
D E FLA N D R E , 1 95 3 . 

K OZ U R , 1 97 9 ,  i n t rod uced t he gen us  Pessagnosaturnalis KO Z U R , 1 97.
9 ,  . 

for t he same spec ies as for Palaeosaturnalis D O N OF R I O  & MOST LER , 1 97 8� but 
the ty pe spec i es of Palaeosaturnalis D ON O FR I O  & MOST LE R ,  1 97 8 ,  Spongosatur
nalis triassica K O Z U R  & MOST LE R ,  1 972 , ha s only two polar sp ines , w he rea s 
t he type spec i es of Pessagnosaturnalis KOZ U R ,  1 97 9 ,  Spongosaturnalis heisseli 
K O Z UR & MOST LE R ,  1 97 2 , has two polar spi n es and a ux i l i a ry spines . Therefote 
Palaeosaturnalis DON OF R  10 & MOS T LE R ,  1 97 8 ,  and Pessagnosaturnalis KOZ U R , 
1 97 9 , are not synonyma us eac h other , i n  s pi te of t he fact that they were 
i ntrod uced for the same spec ies group . 

PESS A G N O  i n  PESSAG N O , F I N C H  & ABOTT , 1 97 9  ( in the fol low ing s hort ly  
q uoted as PESSAG N O , 1 97 9 ) , q u i te rev i sed t he saturnal id s .  He eleva ted t he 
Parasat urnal in ae KOZ U R  & MOSTLE R ,  1 97 2 , to a fami ly and removed it so 
from t he Saturna l idae D E F LA N D R E , 1 95 3 .  He p laced hi s Acant hoci rc idae 
PESSAG N O ,  1 977 ,  as younger synonym to t he Para saturna l id ae K OZ UR & 
MOS T LE R ,  1 97 2  ( an d  to t he Parasaturna l inae K O Z U R  & MO ST LE R ,  1 97 2 ) , and 
t he Hel i osaturna l inae K O Z  U R  & MOST LE R , 1 972 , and Veghicyc l idae KOZ U R  & 
MOS T LE R ,  1 97 2 ,  as s ubfami l i es i n to t he Parasa t urn a l i dae KOZ U R  & MOST LE R ,  
1 972 .  

O n l y  some smal l fragments  of Veghicyclia sp . were p resent i n  PESSAGN O's 
col lect ion . T hey on ly show t he outermost part of t he l a tt iced d i s k  of an undeter
m i na ble  spec ies . it i s  i m poss i ble to get any con c l us ions about the generic relat ions 
of s uc h  fragments . T hi s  perhaps expla i n s , w hy PESSAG N O ,  1 97 9 , p laced t he 
Veghicycl idae K O Z UR & MOST LE R ,  1 97 9 ,  i n  t he Parasaturnal i dae K O Z U R  & 
MOS T LE R , 1 97 2 .  T he fi gured fragment Iooks l i ke a r i n g  fragment ,  but in  
rea l i ty i t  i s  a d i s k  fragment ( i f i t  belon g s  to Veghicyclia KOZ U R  & MOST LE R ,  
1 97 2 ) . P E� SAG N O ,  1 97 9 ,  rega rded the c lass ificat ion by K O Z U R  & MOST LE R ,-
1 97 9 , .  ·�s h i g h ly art i fic i a l ly s i m i lar to the Haec kel ian one . 

W hereas De W EV E R ,  1 97 9 ,  s t i l l  has used t he c lass ificat ion p roposed by 
KO Z UR & MOST LE R ,  1 97 2 , p lac i n g  even i n  a l i t t le  more con servat ive sense 
a l l T r ia ss ie  sat urna l i d s  in t he subfami ty Saturna l inae D E F LA N D  RE , 1 95 3 ,  
De W EV E R ,  1 98 1 , i n  t urn adopted t he c lassi ficat ion by PESSAG N O ,  1 97 9 , w i t h
out c han ges . Even the remarks t hat  K O Z U R  & M OST LE R 's c l assi ficat ion of the 
saturna l i d s  {plac i n g  a l l  Tri a ssie saturna l i d s  i n  t he fami l y  Saturn a l idae 
D E FLAN DRE , 1 95 3 , u s i n g  on ly  two new s ubfami l i es )  i s a "Haec ke l i a n  sy stemat ic s" 
was adopted - in spite of t he fact that De W EV E R ,  1 97 9 ,  h irnse l f ,  p laced a l t  
T r iass ie saturnal ids  even i n  a s in g le s.ubfami ly  Sat urnal inae DEF LA N D R E ,  1 95 3. 
T he on l y  c ha n ge i n  compari son with PESSAGN O's c lass ification. was to p lace 
Parasaturnalis KOZ UR & MOST LE R ,  1 972  (type s pecies: Spongosaturnalis ? 
diplocyclis Y A O ,  1 972 ) ,  in t he synonymy of Japonisaturnalis KOZ U R  & 
MOST LE R, 1 972 . But accord in g  to t he J R C N  thi s is i mpos si b l e ,  beca use the 
gen us Japonisaturnalis KOZ U R  & MOST LE R, 1 97 2, was ori g inal l y  establis hed 
as a subgen us of Parasaturnalis KOZ U R  & MOST LE R ,  1 97 2. 

As s hown by KOZ U R  & MOST L E R, 1 98 1, the emendation of the Parasatur
nal i n ae KOZ U R  & MOST LE R ,  1 972 , by PESSAGNO, 1 97 9, adopted by De W EV E R ,  
1 9 8 1 ,  has repl aced o n e  art ificial group ( the Saturnalidae DEFLAN D R E, 1 95 3 s .I.) 
by another even more artificial one .  Whereas the Parasaturnalinae KOZUR & 
MOSTLE R, 1 97 2, are a c losely re lated group, the emendation of thi s taxon has 

3 



c reated a hi ghl y a rt i fic i a l  g roup w i t h  representativ es of severa l q uite d ist inct  
fam i  l i es and even of two suborders . We do not want  to te rm s uch a rt i fic i a l  
s ubd i v is ion s  a s  1 1 Haec kel ian  sy stematics 11 because o f  o u r  res pect t o  E .  HAEC K E L ,  
w ho ha s con t ri b uted more t o  t he know ledge of t he R a d io lar ia  t han a ll  w e  p resent 
da y rad io lar ian s pec ia l i sts  - and t h i s  w i t hout modern opt ic m ic roscopes and 
w i t hout scan n i n g  e lectrone mic roscope . But we can not agree that a c lassi ficat ion 
t ha t  sepa rates rad iol a r ians  w i t h  spongy and latt iced s he l l  in  a h i g h  taxonomic 
Ievei  is  a n atural  one and a c lass ificat ion t ha t  does not regard this feat ure as 
t he most dec i s ive one i s  an  art i fic i a l  c l a s s i ficat ion . Only t he real p hy l omorpho
genet ic relat ion s recogn i z ed by tran sit iona l forms i n d icate natural and not 
on ly morp holog ica l  rel at ions . 

A l l  attem pts of rad iola r ian c la s s i fications made i n  recen t  t ime are st i l l  
fa r from a rea l natura l  c la s s i fication . New data w i l l . b r in g  revol utionary c hanges 
i n  t he present day c l a ss i ficat ion . T his  is  demon st rated i n  t he p resent paper 
for some T ri ass ie  saturn a l i d s ,  w he reas from t he most post- T r i a s s ie saturna l i ds 
t he central st r ucture i s  st i l l  unknow n so t hat  st i l l  furthe r  d ra st ic a  c ha nges 
seem to be poss i b l e .  

Li ke o f  ot her foss i l  g roup s ,  a l so t he radi o lar ian c l a ss i fications w i l l  remain 
a r t i fic ia l l y , if  w e  rega rd some spec ia l  morp holog ica l a nd st ruct ura l characte rs 
to be i mportant , ot her ones to be un i m portan t .  By this met hod we w i l l on ly 
replace one a rt i fi c i a l  c l a ss i ficat ion by anot her one i n  dependence on t he 11 most 
i mportan t c haracter1 1 t ha t  we w i l l  s ubjecti vely c hoose . ln d i ffe ren t phy lomorpho
genetic l in es d i ffe ren t c ha racters can be most i mportant . What i s  very i m portan t  
i n  o n e  l i n e  m a y  b e  q ui te un i m portant i n  a nalher l i n e  a n d  vice versa . W e  know a 
I ot of suc h  examples i n  t he ost racod c lass i fication w he re a Iot of p hy lomorpho
genetic l in es a re a l ready w ei l  st udi ed . 

Sampl i ng poi nts  for t he figured spec imens 

Sampie MD 1 :  

Recoaro ( Vicen t i n ian A l p s ) , outc rop 4 ,  5 km W of t he v i l lage of Recoaro ( Passo_ 
de l la  Gabiola ) .  N od u l a r  l i mestone .  Low e r  Lad in i an . 

Sampie TT 1 3 :  

T retto ( V icen t i n ian A l p s ) ,  outc rop N W  of t he v i l la ge of San U l derico ( road to 
Pa l le ) . N od ula r l iinestone.  Lower Ladi n ian . 

Sampie X 1 2 :  

Köves ka l  ( Balaton H igh land ) ,  outc rop N E  of the v i l la ge nea r  the cemetery . 
Top of t he nod ula r l i mestone , bed w i t h  Protrachyceras rubrum, Daonella 
lommeli and a I ot of conodonts  ( a bove a l l  Gondole/la trammeri) . Lower Longo
bardi a n .  

Sampie K öves ka l 6 :  

T he same section as for sample X 1 2 . L i mestone w i t h  Posidonia wengensis, 
15 cm above t he hi ghest t hic ke r ( 7 0- 80) tuffi t ic layer , about 4 m a bov e t he 
sample X 1 2 .  Lon goba rd i an . 

Sampie Y -6 :  

G östl i n g  (Austr ia ) ,  section at the street from Göst l i n g  to Lun z .  Upper C orde
vol i a n . 

Sampies AS 7, AS 7 I 1 3 ,  AS 8 ,  AS 2 2 : 

G östling (A ust ria ) .  Upper Cordevolian. Exact samplin g points see MOSTLER f. 
SC H E U R I N G ,  1 97 4. 
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Sampie Z ul'6v y: 

Man i n  U n i t  (Western C arpathian s ) .  Gon dolel la nav ic ula s ubzone of t he Metapoly
gnathus spat ulatus A. Z. ( Low er N or ian ) .  Peb ble from Midd le  Cenomanian  
con g lomerates . 

Proposa l for a new c lass i ficat ion of t he Mesozoic sa turna l id s  

O u r  c la s s i ficat ion regard s t he oute r  morp hology ( outl i n e ,  c ross sect ion , w id t h  
a n d  outer sc ulpture o f  t he r in g ,  s hape o f  the s hel l s  a n d  t hei r attac hment to 
t he rin g by pol ar  and part ly a l so a ux i l i a ry sp ines ) , t he cen tra l  s t r ucture 
( p resence or absence of a s picu lar  sy stem ) and t he structure of the she l l s. 

S ubdas s  R a d iol a r ia M O LLE R ,  1 858 

Order Polycy st ina E H
.
R E NBE RG ,  1 838 

Suborder Entact inar ia  K O Z U R  & MO ST LER ,  1 982  

Fam i ly A ust ri sat u r na l idae n.  fam. 

Diagnos i s : R i n g  a lways flat ,  moderate to ve·ry b"road. l ts outer ma rgin is smoot h 
or s p i n ed. T here are a l way s 4 two- or four-b laded in c ross posi t ion t ha t  joi n 
i n  t he centre i n  a spic u lar  sy stem. A u x i l i a ry spi n es on the i n ner margin of t he 
r i n g  may be p resent. 

C ortica l s he l l  i n  taxa w i t h  a ux i l i a ry spi nes la rge , spherical , d i rect ly  
connec ted w i t h  t he inner  margin of  t he ri n g ,  a l ways w ith  very la rge pores that 
ma y be pa rt ly  c losed by an i nner  fragi le layer w i t h  sma l l  pores. l n  taxa w it hout 
a ux i l i a ry spi nes the cort ic a l  s hel l is sma l l ,  s ubq uad ratic , w i dely separa ted from 
t he ri n g ,  w i t h  sma l l  pores , most ly covered by a layer of mic rogra n u la r  s i l ica 
and wi t h  nodes on t he vertices. 

Spic u la r  sy stem w it h  med ian bar that bears t hree spi n es on eac h end. 

Occurrence : Lon gobardi a n  and Cordevol ian  of A ustr ia , H un ga ry and I tal y ,  
Lon goba rd ian of Japan ; ? T uval ian o f  S ic i ly. 

l nc l uded genera : Austrisaturnafis K O Z U R  & MOST LE R ,  1 97 2  
Praeheliostaurus K O Z  U R  & M O S T  LE R ,  1 972  

Hungarosaturnalis n.gen. 

Remar ks : T h� Spongosat urnaloid idae n.  fam. have a point  cent red spic u lar  
sy stem w ith  mos t l y  very rob u st s pic ules. T he ri n g  i s  a lway s n ar row w i t h  
outer sp ines , often two o r  t hree r i n g s  a re p resent , the s hel l ha s an i rregu l a r  
s hape , i s  flat- d i scoidal and con si sts  o f  i rreg ula r ly join ed bar·s t hat b ranc h  
off from t he 3- 5 pola r sp ines t hat  a r e  never s i t uated i n  c ross pos i t ion. 
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Subfa m i ly A ustr i sa t urna l i nae n .  s ubfam . 

D i a g nosi s :  R i n g  moderate to very broad ·� flat 1  a lways connected w i t h  the re la
t i ve l y  sm a l l  cort ical  s he l l  by 4 at least two-bl aded polar spin es in cross posi t ion . 
O uter rin g margin most ly  s moot hl someti mes wi t h  s hort 1 b l unt tri angular spi nes . 
I nner margin a lways w i t hout a uxi l i ary s pi n es . 

Cortical  s hel l s ubquadra tic l l att iced l b ut most ly c overed by a l ayer of 
m ic rogran ular s i l i c a .  Med ul lary she l l  I i f  present I latt iced . 

Spic ular sy stem w i t h  median  bar and t hree s pi n es at both of i t s  ends . 

Occ urrence : Lon gobard i an a nd Cordevo l i an of H ungary and A ustri a . 

l nc l uded gen u s : Austrisaturnalis K O Z U R  & MOST L E R 1  1 97 2 .  

R emarks : T he H ungarosaturna l inae n .  s ubfam . have a spherical  l arge cortica l  
s he l l  w ith  very large pores l often part ly c losed by an  in ner fragi le  layer w i t h  
sma l l  pores .  A uxi l i ary s p i n es are a l ways presen t . 

Genus Austrisaturnalis K O Z U R  & MO ST LE R 1  1 97 2  

T y p e  spec ies : A ustrisaturnalis quadriradiatus K O Z U R  & MOST LE R I 1 97 2 

A ustrisaturnalis spinosus n .  s p .  

( PI .  3 1  fig .  2 )  

Deri v at io nomi n i s : Accord i n g  t o  the spi n es o n  t he outer marg in of t he r in g .  

Holotype : T he spec i men o n  pl . 3 1  fi g .  2 ;  rep .  no.  T 582 6 .  

Loc u s  typic us : G öst l i n g  ( A ustr ia ) .  

Stra t um typicum : Sampie A S  7 I 1 31 Upper Cordevol ian ( see MOST L E R  & 
SC H E U R I N G 1  1 97 4 ) . 

D i a g nosi s : R i n g  v ery broad I outer marg i n  w i t h  1 3- 1 6  short tr iang ular spi nes . 
4 two- bladed polar spines i n  cross pos i t ion join t he rather sma l l  s ubq uadratic 
cort ica l  s he l l  w i'th  t he ri n g .  

Cortica l  s he l l  latt iced I w i t h  sma l l  pores I t hat  are partl y  or tota l l y  c losed 
by a layer of microgra n u lar s i l ica . Sma l l  nodes at t he vert ices . Med ul lary s he l l  
not a l ways vi s i ble I latt iced . 

Sp ic ular sy stem w i t h  med ian bar and spines at each en d .  

Meas urements :  Di ameter of w hole test : 1 57- 1 6 9  J.Jm . D iameter of cortica l  s hel l : 
50-55 1-Jm . W idth  of ri n g : 30- 3 3  um . Len g t h  of s pi n es : 7- 1 2  J.J m .  

Occ urrences : Upper Cordevol i an o f  Göst l i n g l  A u stri a .  

Remarks : Austrisaturnalis quadriradiatus K O Z U R  & MOST LE R I  1 97 2 1  w hi c h  ha s 
t he same structure of the s pic u lar sy stem and of t he shel l sl has no s p i n es at 
t he outer marg in of t he ri n g .  
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S ubfa m i ly H unga rosaturna l in ae n .  s ubfa m . 

D i agnos i s: R i n g  flat , broad to very b road . O uter ma ri gn w i t h  4 sp ines in c ross 
pos it ion or w it h  n umerous _ sp ines .  I nner ma rgin a lways w it h  4 four-bl aded 
pol ar  s pi n es in c ross pos i t ion and n umerous a ux i l i a ry spi n es . 

C ortical  s he l l  a lways la rge , s p he rica l , more or les s c losely conn ec ted 
w it h  t he i n n e r  ma rgin  of t he ri n g .  T he very large pores a re often partly c losed 
by a n  i n ner fragi le  layer w i t h  sma l l  pores . Med ul l a ry s he l l  a l so rathe r  la rge , 
spherica l  and w i t h  la rge pores . l t  i s  connected by n umerous s p i n es w i th  the 
cortica l  s hel l .  · 

Spic u lar· system not defin i te l y  observed , probably w i t h  median  bar and 
3 spines at both ends of t he m ed ian bar .  

Occurrence: Longobardi a n-C�rdevol ian , ? T uva l ia n . J apan , E uropean Tethy s .  

I ncl  uded genera: Hungarosaturnalis n .  gen . 
Praeheliostaurus K O Z U R  & MOST LE R ,  1 97 2  

Rema r k s : T he A ustri saturn a l inae n .  s ubfam . have a sma l le r  s ubq uad ratic cortica l 
s he l l  w it h  sma l l  pores , most ly c l osed by a layer of m i e regran ular  s i l ic a .  T hi s  
s he l l  i s  a lways con s id erably sepa rated from t he rin g .  N o  a ux i l ia ry spi nes a re 
p resent . 

Gen us Hungarosaturnalis n .  gen .  

Der ivatio nomi n i s : Accordi n g  to t he ric h occ ur rence i n  t he C ordevol ian  of 
H ungary . 

Type spec i es: Hungarosaturnalis multispinosan. gen . n .  s p .  

D iagnosi s: R i n g  fla t ,  b road t o  very broad w i t h  8- 1 2  b road , termin a l l y  round ed ,  
somet imes b l unt or e ven expanded s pi n es . The re a r e  never 4 poin ted p rom i n ent 
s pi n es in  c ross posi t ion con s i d e rab ly large r  than t he othe r ones . I nner  side of 
ri n g  a lw ays  w i t h  4 p rom i nent four-bladed pola r spi n es in  c ros s pos i t ion and 
n umero us a uxilia ry s pi nes . 

Coarsely latt iced cort ica l  s he l l  large , spherical, c losely connected w i t h  
t he i nner  margin of t he r in g .  Large and hi gh oute r pore frame often part ly 
c l osed by an  i nner  frag i le laye r w i t h  sma l l  pores . Med ul lary s hel l relat i ve ly 
large ,  coarsely latticed , connec ted by n umerous s pi n es w i t h  t he cortical she l l . 

Spi c ul a r  sy stem p robably w i t h  med ian bar w hic h bears 3 sp ines at eac h 
of i ts  ends . 

Occ ur rence: Lon gobard ian  of J apa n ,  H ungary and Southern A l p s .  

l nc l uded speci es: Hungarosaturnalis multispinosa n . gen . n . sp .  
Saturnosphaera pileata N A K A S E K O  & N I S H I M U RA , 1 97 9  
Saturnosphaera triassica N AK AS E KO & N I S H I M UR A ,  1 97 9  
Hungarosaturnalis longobardica n .  s p .  

Rema r ks: Praeheliostaurus K O Z U R  & MOST LE R , 1 972 , from t he C ordevol ian , 
ha s a lw ays  in cont i n ua tion of t he 4 pola r  spi nes on the oute r s ide  of t he r i n g  
4 prom i n ent , s harply poi nted sp ines w hic h a re considerably la rger t han the 
ot he r  ones  or t he on ly spin es at t he outer ma rgin of the ri n g .  
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Hungarosaturnalis multispinosa n .  gen . n .  sp.  

( p I .  4 I f i  g 0 , 1 ; p I .  5 1  fi g o 5 ; p I .  6 1 
_
f i  g o 1 ; p I .  7 1 f i  g s o 2 1 3 )  

Deri vaÜo'
.
nomi�i s : Accord i n g  t o  t he n umerous spi nes on the outer marg i n  o f  t he 

r in g .  

Ho lotype : T he
. 
speci men o n  pl . 4 1  f i g .  1 1  and pl . 5 1  f i g .  5 ;  rep. no . T 5 8 2 8  

Locus  typicus' : K öves ka l l  Balaton H i g hland . 

Stratum typ icu·rri : Sampie K öves ka l 6 ( Longobard i an ) . 

Dia g nos i s :  W ith the character of the gen us. O uter margin of ri n g  a l ways w ith  
12  moderate ly long·� broad I · term i n a l l y  rounded or b l unt spi n es . 

M e�s ure.ments : Di ameter. of w hole test : 2 5 3-2 92 J,.Jm . D iameter of cortical s he l l : 
1 53:.... 1 64 J,.Jm� Diameter of med uliary s he l l : 4 1 -4 3  J,.Jm : D iameter of pores : 1 2- 1 5 J,.Jm . 
W i dt h  of ri n g :  2 0-36 J,.Jm . L

.
en gth of spin es : 2 7- 40 J,.Jm . 

Occurrence : Freq uent i n  'the Longobard i an of H ungary . 
. 

t .  . . ; 
Rem�rks : H,ungarosaturpalis pifeata. ( N A K ASE K O  & I S H I M U RA I 1 97 9) , H. triassica 
( N A KAS� KO & N I  SJ�HvtURA: ·1 97 9) and H. longobardica n .  sp� have on ly 8 spin es . 

Hungarosaturnalis longobardica n .  sp.  

(PI.  ·4�  f ig; 3;  pl . 5 1  f i g .  4)  

Deri vatio nO'min: is·: --Accordi n g  to the occurrence i n  t he Longobard i a n . 

Holotypus : T he specimen on pl . 5 1  f ig .  4 ;  rep. no . T 5 8 34 .  

L.ocus typicus : K öves kal ( Balaton H i gh land ) .  

Stratum ty
.
plcum:. Sampl� K öves ka l 6 ( Longobardi an ) . 

D iagnosi s :  W it h  t he character of t he gen us . O uter marg i n  of r in g w i t h  8 broad 1 
term�n a l l y  broadly rounded spi nes . T he spfnes i n  pro longation of the 4 polar . 
spi n es. are a l i tt le  Ionger than the others I b ut otherw i se q u ite s i mi lar .  

Mea suremenls : · Diameter of  w hole· test : · 2 92-345 J,.Jm . D i a meter ·of cortica l shel l :  
1 45-1 62  J,.Jm . . 'W i dt h  of rin g : 38'-5 0 J,.Jm . Length of spin es : 2 3-50 J,.Jm . 

O�<;:�rrence : Long9bardi a n  of H un gary.  

R em arks : Hungarosat
.'!

rnalis multispinosa n.  gen . n .  sp.  ha s a lw ay s  12  spi n es . 

Hungarosaturnalis pileata ( N A KASE KO & N I S H I M U R A 1  1 97 9) from t he 
Longobardian of J apan has larger I con sidera b l y  more s l en d er and term.i n a l l y  
knob- l i ke broadened spin es . 

Hungarosaturnalis triassica ( N A K AS E K O  & N I S H I M U R A ,  1 97 9) from the 
Longobard ian of J apan and H ungary has d istal taperi n g l termi n a l l y  o n ly a 
l i tt le  rounded · spin es . 

Hungarosatur;nalis longobardica n .  sp.  s hows a l i tt le tra n s it ional  character 
to Praeheliostaurus K O Z U R  & MOST LE R 1  1 97 2  . . But in t h i s  gen us e ither no other 
spi n es are present t han tho se in pro lon gation of the 4 polar spi nes , or; t he . 
othe r  spines a re con s id erab l y  smal ler . Moreover I both the spi n es i n  prolon gation 
of t he polar spines and ( if  present) t he smal ler spines are term i n a l l y  sharpl y 
poi nted in Praeheliostaurus K OZ UR & M OST LE R I 1 97 2 .  
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Fam i ly Sat urnalo id idae n .  fam .  

D iagnosi s :  Spic ular sy stem of 4- 6 s pi n es robust , poi n t  cen tred , connected 
w i t h  3- 5 s t ron g ,  equal in s i z e  rays t hat run unti l the ri n g  struct ure.  T he i n n er 
spic ula r sy stem i s  s urro unded by a loose network of short bars and l a rge pores 
w hi c h  may be covered by a layer of m icrogran ula r s i l ica . T h is  i rregula r  netw o r k  
forms a d iscoidal  s he l l . T he ri n g  st r uct ure ma y b e  s i m ple  or mu lt i ple ( 2 - 3  r in gs ) ,  
i ts o uter marg in bears n umerous s p i n es . I n ner margi n w i t h  or w it hout a ux i l i a ry 
s p i n es . R i n g ( s ) a lways na rrow , w i t h  oval  c ross sectio n . 

Occ urrence : Upper Tr iassie of Tethyan rea lm . 

l nc l uded gene ra : Spongosoturnofoides KOZ U R  & MOSTLE R ,  1 972  
Pfoechingerello n.  gen . 

Remarks: T he sto ut i n n e r  s picular sy stem has some s i m i l a r i ty to a pentact i ne .  
Beca use of t hi s  stout spic u lar  sy stem t he i n ner con nect ion o f  t he rays i s  most l y  
preserved , q ui te con t ra ry t o  t he contempo raneous spume l l a r ian  saturna l ids . 

T he p resence of an en tactin ar ian i n ner  spic ula r sy stem d i st i n g u i s hes t h i s  
fam i l y  a n d  t he Aust r i saturnal idae n .  fam .  from a l l othe r  Mesozoic saturna lids 
w hic h have a coarsely latt iced mic rosphe re and n umerous spongy cortica l she l l s .  

T he A ust r isaturnal idae n .  fam .  a lways have 4 polar  spi n es w hic h connect 
t he regular spherical to s ubq uadratic latt iced cort ical s hell w hic h t he r i n g  
w hic h i s  often very broad a n d  en t i re ly  fl a t .  T hei r spic u lar  sy stem ha s a l<;mg 
med i an ba r w i t h  3 sp ines at bot h of i ts ends . Latticed med u l l a ry she l l  p resent . 

Genus Ploechingerello n .  gen .  

Der i va t io nomi n i s : l n  honour of D r .  B .  P LöC H I N G E R ,  V ien n a .  

Type s pec ies : Porosoturnolis (Joponisoturnolis) multiper{orotus K O Z  U R  & 
MOST LE R ,  1 972 . 

D i a gnosi s: Wi t h  t he c haracter of t he fam i l y . R i n g  double- o r  t h ree-fo l d  w i t h  la r ge 
pores betw een t he r i n g s .  Sma l l , often i n d is.t inct a ux i l i ary s p i n es p resen t .  

Occurrence : Upper Tr ia ssie o f  t he Tet hyan rea lm . 

I ncl uded spec ies : Porosoturnolis (Japonisoturnolis) multiper{orotus K O Z U R  & 
MOST L E R ,  1 972.  

Rema rks : Joponisoturnolis K OZ U R  & MOST LE R ,  1 972 , shows homeomorphy i n  
t he r i n g  st r ucture , b ut t he s he l l  - s o  far known - i s  q uite d i ffe rent .  l t  i s  
sphe rical  and cons i sts of  severa l closel y s paced spongy layers , connected by a 
I ot of rad i a l  bar s .  l n  the centre a coarsely latt iced sma l l  mic rosphere i s  p resen t . 
B ut i n  t he ty pical  Bajoc ian Joponisoturnolis s pec ies t he s he l l s  a re never preserved . 
T he mu l t ip le  cortical  s he l l  can be concl uded on ly  from t he sc ulpture of the pol a r  
s p i n e s .  On l y  in  L iassie taxa , very s im i lar  t o  Joponisoturnolis K O Z U R  & MOST LE R ,  
1 97 2 ,  t he cort ica l  shel l s  are p resent .  

T he double ri n g  o f  P/oechingerello n .  gen . developed from c ross ba rs 
t?etween t he outer spi nes of t he s in gle r i n g  of Spongosaturnoloides K O Z U R  & 
MOS T LE R ,  1 97 2. T he t hi rd r i n g  developed in t he same manner  from t he o uter 
spi nes of t he second r in g .  T he st r uctures i n s ide  t he r i n g  a re t he same as i n  
Spongosoturnoloides K O Z  UR & M O S T LE R ,  1 97 2, w i t h  exception of t he p resence 
of smal l a ux i l i a ry spi n es and t he I arge extent of the i rreg ular  very flat s hel l .  
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P!oechingere/la multiper{orata ( KO Z U R  & MOST LE R ,  1 97 2 )  

1 97 2 Parasaturnalis (Japonisaturnalis) multiper{oratus n .  s ubgen . n .  s p .  -
K O Z UR & MOST LE R ,  p .  4 4 ,  pl . 4 ,  fi gs . 1 8 , 2 0  

1 972 Parasaturnalis (Japonisaturnalis) c f .  iaponicus ( Y AO , 1 97 2 )  - K O Z  UR & 
MOST LE R ,  p .  4 4 ,  pl . 3, fi g .  1 9  

Rema r ks : I n  thi s spec i es representati ves w i t h  two and three ri n gs are known . 
A l l  trans it ionsbetw een t hese two morphotypes can be obse rved . 

Genus Spongosaturnaloides K O Z U R & MOST LE R ,  1 97 2  

Type spec ies : Spongosaturnalis (Spongosaturnaloides) quinquespinosa 
K O Z U R  & MOS T LE R ,  1 97 2  

Remar ks : l n  the inner  part a l w ays 5 s pi nes are present w hic h r u n  i n  d i rect ion 
of t he i nner ma rgin of t he r in g .  B ut not in a l l  spec ies all  spi n es reach the 
r in g .  Often they end near the oute r margin of t he i rreg ular d i scoida l  s hel l .  
I n  t h i s  case only 3 o r  4 sp ines are connected w i t h  the ri n g .  

Spongosaturnaloides trispinosus n .  s p .  

( Text-fi g .  2 ;  p l . 2 ,  fi g .  1) 

Deri vat io nom in i s : Because on ly 3 spi nes are con nected w i t h  the ri n g .  

Ho lotype : T he spec imen o n  text-fi g .  5 a nd pl . 2 ,  fi g .  1 ;  rep .  no . T 5822 . 

Loc us typic us : Göst l i n g  ( A ust r ia ) . 

Stratum typicum : Sampie AS 8 ,  Upper Cordevo l i an ( see MOST LE R & SC H E U R I N G ,  
1 97 4 ) . 

D ia gnos i s : Very rob ust spic u lar  sy stem poi n t  cent red . 3 sp ines of t he spicular 
system a re connecte� with 3 robust sp ines t hat  run to the ri n g .  A fo urth spine 
of t he spic ula r sy stem i s  perpend ic ular to t he other three and connected w i t h  
t he i rreg ular ly d i scoi dal  shel l .  T he i rregu lar ly l arge pores o f  the s he l l  a re 
mos t l y  covered by a layer of m ie regra n ul a r  si l ic a  a nd nodes o r  s hort b l un t  
s p i n es a r e  p resent o n  t he s hel l s urface . 

The ri n g  i s  narrow and bears n umerous ( most ly 1 8 ) la rge outer spi nes . 
Some of t hese s pi nes may be con nected by transverse bars . By th is  a I arge 
pore is i n c l uded between t he r i n g ,  the bar and the two adjacen t spines . 

Measurements : D iameter of w hole test : 395- 4 2 2  �m . W i d t h  of ri ng : 1 7- 2 2  �m . 
Lengt h of sp ines : 56- 7 8  �m . 

Occur rence : Uppe·r Cordevo l i an of Aust r i a .  

R e ma r ks : Spongosaturnaloides quinquespinosa ( K O Z U R  & M O S T LE R ,  1 97 2 )  
has 5 ,  rarely 4 spi n es , runn ing from t he ri n g  to the poi n t  cent red spicular 
sy stem . Moreover ,  t he re are few er ( 1 3- 1 6 ) and a I i tt le  shorter oute r spi n es i n  
t h i s  s pec ies . 
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Fig. 1: Austrisoturnolis sp., sample Köveskal 6, Longobardian with Daonella 
lommeli, the same specimen as on pl. 7, fig. 1, where the detail of the 
spicular system is shown in a stereoscan photo, x 240. 

Fig. 2: Spongosoturnaloides trispinosus n. sp., sample AS 8, detail of the 
holotype, figured on pl. 2, fig. 1. Nearly equatorial view, x 1000. 

Spongosaturnoloides mu/lidentatus n. sp. 

(PI. 3, fig. 1) 

Derivatio nominis: According to the numerous outer spines of the ring. 

Holotype: The specimen on pl. 3, fig. 1; rep. no. T 5823. 

Locus typicus: Göstling (Austria). 

Stratum typicum: Sampie AS 8, Upper Cordevolian (see MOSTLER & SCHEURING, 
1971l). 

Diagnosis: Spicular system very robust, point centred or with very short 
indistinct median bar. ll, sometimes 5, very robust spines are connected with 
ll, sometimes 5, strong equal in size rays which run to the ring. A further 
robust spine runs almost perpendicularly to the other spines towards the 
irregularly discoidal shell which is composed of irregularly connected robust 
bars which enclose !arge irregular pores of different size. At the junction 
point of the bars (vertices) irregular, short, blunt spines or long nodes are 
present. Outer margin of the ring with more than 20 short spines. 

Measurements: Diameter of whole test: 235-250 IJm. Width of the ring: 15-20 IJm. 
Length of spines: 15-27 j.lm. 

Occurrence: Cordevolian of Austria. 
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Rema rks : Spongosaturnaloides quinquespinosus ( K OZ U R  & MOSTLE R 1  1 97 2 ) 
ha s a s im i lar i n ner s t r ucture and 5 1  rarely 4 1  ray s b ut con s i d erably few er 
( 1 3- 1 6 ) o uter spi n es of t he r in g .  

Sporgosaturnaloides trispinosus n .  s p .  ha s con s idera b ly la rger and a l i tt le  
few er o ute r s p i n es a nd most ly on ly 3 ray s .  

? Fami ly T r ia rce l l idae K O Z U R  & MOC K 1  1 98 1  

D i a gnosi s :  See K O Z U R  & MO S T LE R 1  1 98 1 1 p .  2 6 .  

Occ urrence : Lower Norian o f  the Tethyan real m .  

Remarks : T he gen us  T riarcella K O Z U R  & MOC K 1  1 98 1  ( in K O Z U R  & M O S T LE R 1  
1 981 ) deri ved most p robably from Kahlerosphaera KOZ U R  & MOST LE R 1  1 97 9 1 
i n  a way t hat  two of t he te rmina l  s ide  s pines of a djacen t ma in  sp ines grow 
taget he r to form a r i n g  l i ke t he saturn a l id r i n g .  A l so i n  Dumitricasphaera 
KOZUR & MOSTLE R 1  1 97 9 1  t he te rmin a l  s ide  s pines  of t he ( in t hi s  genus two )  
pola r spines may grow taget her to a n  i ncomplete r in g .  

N e i t he r  i n  Kahlerosphaera K O Z U R  & MOST LE R I  1 97 91 nor i n  Triarcella 
K O Z  UR & MOC K I 1 98 1  I t he centra l structure i s  wei l known . T herefore it i s  
un know n I w het her a spic ula r sy stem i s  p resent o r  not . l n  t he f i  rst case t he 
T ri a rce l l idae KOZ U R  & MOC K 1  1 98 1 1 are c losely related to t hree- s p i n ed 
E ntactin a r ia  I in t he l a tter case to three-sp i n ed Sp umel la r ia . l n  both cases 
t hey are homeomorphic to t he saturna l i d s  s .  st r .  w hic h hav e  never bladed 
po l a r  sp ines and deri ved from t he Oert l i s pongidae K O Z UR & MOST LE R 1  1 980 . 

Suborder Spume l la r ia  E H R E N B E RG I 1 875  

Superfa m i ly L i t hocycl iacea E H R E N B E R G  I 1 8 54 emen d . K O Z U R  & MO S T LE R I  . 1 97 2  

= C occod i scacea H A EC K E L 1  1 86 2  sen s u  K O Z U R  & MOS T LE R 1  1 972  

Fam i ly Saturna l idae D E FLAN D R E 1 1 95 3  

D i a gnos i s : R in g  c i  rq.J i a r  I subc i rc ul a r  o r  s ubq uad ra t ic I very n a r ro w  I w i t h ova l  
t o  round cross section I often bladed or w i t h  swel l i n gs a n d  furrow s .  O uter ma rgin  
of r ing  smoot h o r  en ti re ly spiny . 

Cort ica l and med ul lary shel l s  w i d ely sepa rated from t he ri n g .  Two po lar  
sp i n es .  N o  a ux i l i a ry spi n es .  

Occurrence : Upper C retaceo us- recen t .  

Remarks: Among the Parasaturnal idae KOZ U R  & MOST L E R . I 1 972 ernend . I 
the re i s  a group ( h i g hly evol ved taxa from t he Hexasaturn a l inae n .  s ubfam . )  
wtoic h I w it h  exception of t he spongy cortical  s hel l s l  i s  q uite ident ic a l  w i t h  
t he Sat urnal idae D E FLA N DR E 1  1 95 3. A t  least some o f  t hese taxa have a rather 
la rge outer med u l l a ry s hel l .  T he Saturn a l idae D E F LAN D R E I  1 95 3 1 ma y deri ve 
from th is  g roup by loss of the spongy cort ica l  she l l s .  
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Fam i ly Pa rasa turna l i dae K O Z U R  & MOST LE R ,  1 97 2  emen d .  

D iagnosi s :  Cort ica l  s he l l s  g lob u la r ,  spon gy , med u l l a ry s hel l (  s )  latt iced . A n  
eq uator i a l  ri n g  i s  a lways p resen t .  Only i n  t he most pr im it ive  taxa two ha l f- ri n gs , 
st i l l  not con nected w i t h  eac h othe r ,  a re p resen t .  O utl i n e  of r i n g  ci rc u la r ,  
s ubc i rc u lar , s ubq uad ratic , hexagona l ,  polygon a l  o r  st ron gl y e lon gated w i t h  
the lang a xi s  perpen d ic u  lar t o  the po lar spi n es .  

R i n g  pr ima r i l y  flat , undi ffe ren ti ated and rat her b road . l n  hi ghe r  
evol ved t a x a  t he r i n g  i s  narrow , o va l  t o  round i n  c ross section or highly 
d i ffe rent iated ( b laded or w it h  sw e l l in gs and fur row s ) . O ute r marg in of r i n g  
most ly s pined , rarely smoot h .  

Pri ma r i l y  2 pola r sp ines  ( fi rst order sp ines ) a nd often a ux i l i a ry spines 
( secord orde r s pines ) a re p resent .  T he a ux i l i ary spi n es may be tranformed 
in to addit ional  first oder spi n es . 

Occ ur rence : C ordevo l i a n  ( Lower Carn i an , Upper T r i a ss ic ) - Upper C retaceou s .  

Rema rks : T he Parasa turnal idae K O Z U R  & MOST LE R ,  1 97 2  emend . were i n t ro
d uced by K O Z U R  & MOS T LE R ,  1 97 2 , as a s ubfami l y .  Here t h i s  s ubfa m i ly i s  
preserved i n  t he p r i ma ry scope , b ut tagethe r  w i t h  othe r  subfa m i l i es i t  i s  
regarded a s  part o f  t he Parasa t urnal idae K O Z U R  & MO ST LE R ,  1 97 2  in  a 
broader sen se . 

For t he f' i rst t i me ,  PESSAGNO ,  1 97 9, e levated t he Para saturnal i n ae 
K O Z U R  & MOSTLE R ,  1 97 2 , to a fam i ly . B ut the emendat ion by PESSAGN O ,  1 97 9 ,  
adopted b y  De W EV E R ,  1 98 1  i s  rej ected here , beca use i t  had c reated a h igh ly  
a rt i fic i a l  group , w hic h com pri ses bes ides Mesozoic s p umel lar ian  sat urnal i d s  
w i t h  s pongy cort ica l  s he l l s  a l so t w o  fami l i es o f  t he E n tac t i n a r ia w i t h  i n te rna l  
spic ular sy stem ( w i t h  t he genera Austrisoturnolis K O Z U R  & MOST LE R ,  1 97 1 , 
Proehelio.stourus K O Z  U R  & MOST L E R , 1 97 2 , and Spongosoturnoloides KOZ U R  & 
MOST LE R ,  1 97 2 , i n c l uded in t he Pa rasaturn a l i dae by PESS A G N O , 1 97 9 , and 
De W EV E R ,  1 98 1 ) a s  wei l a s  t he fam i ly Veg hicyc l i dae K O Z U R  & MOST LE R ,  1 97 2 , 
the o l dest known L i t hocyc l iacea E H R E N  B E R G , 1 85 4 ,  w i t h  latticed d i s k .  T here
fore t he Pa rasaturna l idae P E SSAG N O., 1 97 9, and De WEV E R ,  1 98 1 , inc l ude 
ta xa of two s u bord er.s and four q uite d iffe rent fami l i es .  

Moreove r ,  th is  c la s s i ficat ion was a l ready i ncon si stent by i t s  defin iton 
and gen us ass i gnment . I n  spite of t he fact t hat  t he Parasaturna l idae sen s u  
PESSAG N O ,  1 97 9 , a n d  D e  W EV E R ,  1 98 1 , were defined t o  have spongy cort ic a l  
she l l s  ( cont rary t o  the Saturna l i dae D E F LAN D R E ,  1 95 3 ,  w it h  la tticed cort ica l  
she l l ) , bot h a uthors a l so p l aced Pseudoheliostorurus KO Z U R & MOST LE R ,  1 97 2 , 
w i t h  coa rsely latt iced cort ical.shel l  ( defi n ed in t he gen u s  d i ag nosi s by K O Z U R  
& MOST LE R ,  1 97 2  a n d  v i s ib le  i n  t he SEM p hotos o f  t he i nc l uded spec i es )  i n  
t h i s  fami ly . 

T he Sat urnal i dae D EFLAN D R E , 1 95 3 ,  a re dist i n g ui s hed by latt iced 
corti c a l  a nd med ul l a ry s he l l s .  

T he Veghicyc l idae K OZ U R  & MOST LER , 1 97 2 , have a latt iced d i s k ,  
open o n l y  i n  i t s  central part . T hi s  latt iced d i s k  - w it h  exception o f  i t s  d i sta l  
pa rt - i s  overgrown by lent ic ular  to globu lar  spongy cort ical  shel l s .  T herefore 
the oute r  morphology seems to be a l i tt le  s i m i lar  to that of the Parasaturn a l i dae 
w i t h  do uble or m u l t i ple r i n g s , b ut t he i nner st r uc t u re of t he Pa rasaturnal i d ae 
w i t h  double or m ul t i ple ri n g  and of the Veghicyc l idae i s  q ui te d i fferen t .  T he 
s he l l  of t he Pa rasa turna.l idae ends  on the i n n e r  ma rgin of t he s i n g l e ,  do uble 
or mu lt i ple ri n g  and no latt iced d i s k ,  overgrown by cortica l  she l l , i s  p resen t .  

T he T r i a rcel l idae K O Z U R  & MOST LE R , 1 981 , the A u st rosat urn a l idae 
n .  fam .  and t he Spongosat urnaloid idae n .  fam .  a re horneamor p h  ta xa w i t h  
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sat u rn a l i d  r in g ,  but a re d i st i n gui s hed by thei r in ternal spic ula r sy stem , now 
w e i l  known i n  t he two latter fami l i es and s upposed i n  t he fi rst one.  

S ubfa m i ly Pa rasa turnalinae K O Z U R  & MOST LE R ,  1 972  

D i a gnosi s :  Double or m ul ti p le r i n g  always with c i rc ula r outl i n e .  I nd i v i d ual  
r in g  very n a r row , w i t h  oval to round i s h  cross sec t ion . Between t he ri n g s  
m o r e  or l e s s  la rge pores are p resen t .  Spi nes on the o ute r m a r g i n  always 
oppos i te to the pores ,  never oppos i te to the bars between t he pore s .  Cort ical 
s he ll spongy . Two po la r s p i n es . A ux il ia ry spines may be p resen t .  

Occ u r rence : ? Liass ie , B ajoc ian  to Upper C retaceo u s .  

l ncluded genera : Parasaturnalis KOZ U R  & MOST LE R ,  1 97 2  
Japonisaturna/is K O Z U R  & MOST LE R ,  1 97 2 
Pseudosaturnalis KO Z UR & MOSTLE R ,  1 972  

Rema rks : Here t h i s  s ubfam ily i s  used i n  t he same sen se a s  by KO Z UR & 
M O S T  LE R ,  1 97 2 , b ut t he T ri assie Japonisatu('nalis spec i es i s  exc l uded a s  a 
hom eomo r p hic form w i t h  q uite di ffe ren t cen tral  str ucture (Pioechingerella 
n .  gen . , see Spongosat urnalo id idae n .  fam . , E ntactina ri a ) . 

ln the Pa rasat urnali n ae K O Z U R  & MOST L E R , 1 97 2 , w e  i nclude gene ra 
w i t h  or w i t hout a ux i l i a ry s p i n e s .  H e re t he p resence or a b sence of a ux il i a ry 
( second order ) spi n es i s  regarded as a generic feature , b ut not a s  a s upra
generic one li ke in PESS AG N O 's and Oe W EV E R's c lass ificat ion . T he p resence 
or a bsence of a u x il ia ry s pi n es depends on t he s i z e  of t he oute r  cortical s hel l . 
l f  i t  reac hes o r  near ly reac hes the i n n er margin of the rin g ,  a u x i l i a ry s p i n es 
a re p resent , i f  not , on l y  fi rst o rd e r  spi nes ( polar spi n es and sometimes· ot her 
sp i n es of t he same s i z e )  are p rese n t .  

T he s ub fami ly Pa rasaturna l inae K O Z U R  & MO ST LE R ,  1 97 2, w a s  re
d efin ed by PESS A G N O ,  1 97 9 , to i nc l ude on ly taxa w it hout a ux i l i a ry spines; 
but a l so Japonisaturnalis K O Z U R  & MOST LE R ,  1 97 2. ,  w i t h  a ux i li a ry spines 
wa s incl uded in  t h i s  s ubfami ly by PESSAG N O , 1 97 9 . T hi s  i s  j ust i f ied and we 
have been doi n g  i t  t hi s  w ay s i n ce w e  hav e  int rod uced t he Parasaturn a l inae 
KO Z U R & MOST LE R , 1 97 2  ( see above) ,  b ut in thi s  case,  of course , t he 
emen dat ion of t he Pa rasaturnal inae K O Z U R  & MOST LE R ,  1 97 2 , by PESSA GN O ,  
1 97 9 , adopted by D e  W EV E R ,  1 981 , was i ncorrect . 

Oe W EVE R , 1 981 , st i ll has even com pl icated t he Parasaturnalis I Japoni
saturnalis p roblern a li t t le rno re . He placed the type spec i es of Parasaturnalis 
K O Z UR & MOST L E R , 1 97 2 , Spongosaturnalis ? diplocyclis Y AO , 1 97 2 , i n  
Japonisaturnalis K O Z U R  & M O S T LE R ,  1 97 2 .  B ut accord i n g  to the I R C N  t h i s  
i s  i m possi ble , beca use Japonisaturnalis K O Z UR & MOST LE R , 1 97 2 , was 
establi s hed as a s ubgen us of Parasaturnalis K O Z U R  & MOST LE R ,  1 97 2 .  
Moreover , t he spec imens fi g u red a s  Japonisaturnalis diplocyclis ( YAO , 1 97 2 )  
b y  O e  WEVE R ,  1 98 1 , ha ve a ux i l i a ry spines , q ui te absent i n  Parasaturnalis 
K O Z U R & MOST LE R ,  1 972 , a nd even in the Parasat urn al i nae sens u  PESSAG N O ,  
1 97 9  ( a  cla ssi fication w hi c h  w a s  declared to be a natura l  class ifica t ion by 
Oe W EVE R ,  1 98 1 , and adopted w i t hout changes ) .  

Japonisaturnalis diplocyclis ( Y AO , 1 972 ) sen s u  Oe W EV E R ,  1 98 1 , i s  
ne i t he r  a Parasaturnalis ( a ux i l iary spines p resent! )  n o r  a represen tat i ve of 
t he Parasaturnal inae ( nei t he r  i n  our cla ss ificat ion nor in  t he cla ssi fication 
by PESSAGN O ,  1 97 9 , i f  w e  regard PESSAGN O's emended d i agnosi s ) . T he oute r  
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sp i n es of t he r i n g  are in p rolon gat ion of the radia l  bars  betw een t he inter
r in g pores . H e re t hese spec imens a re regarded a s  hi g h l y  e vol ved represen
tati ves of the Hel iosaturna l i nae KOZ U R  & MOST LE R ,  1 97 2 .  

· T he Lia ssie Japonisaturnalis iaponicus ( Y AO , 1 97 2 )  sens u  O e  W EV E R , 
1 98 1 , i s  a l so q ui te d i fferent from t hi s  s peci es dese ribed by Y AO , 1 97 2 ,  from 
the B ajoe ian  U n uma ec hinatus  Zon e .  T he fragmenta ry spee imen fi g ured by 
De W EV E R ,  1 98 1 , has 4 fi rst order polar  sp ines in c ross pos i t ion _and oppo
s i te  to a l l  ri n g  pores t here are a l ways two t iny sp ines . On the cont ra ry 
Japonisaturnalis ;aponicus ( Y  AO , 1 97 2 )  ha s a lways one large spine oppo s i te 
to t he r in g pores , two pol a r  spi n es and two or t hree mostly la rge a u x i l i a ry 
spi n es .  

11Japonisaturnalis iaponicus11 sen s u  Oe WEVE R , 1 98 1 , seems to be t he 
o l dest h i the rto known rep resentat i ve of t he Pa rasaturna l i nae K O Z UR & 
M O S T LE R ,  1 97 2. 

Li ke the Parasaturna l idae K O Z U R  & MOSTLE R ,  1 97 2  sen s u  PESSAGN O ,  
1 97 9 ,  and Oe W EV E R , 1 98 1 ,  a l so t he Parasaturn a l i n  ae sen s u  t hese a uthor s , 
are a h igh ly  art i fica l  group . Accord i n g  to PESSAG N O ,  1 97 9 ,  the Parasaturna
l i nae do not only ine l ude t he 3 gene ra w hic h w ere i n c l uded by KOZ U R  & 
MOST LE R ,  1 972 , in t he p resen t paper ( see above ) , b ut a l so t he gene ra 
Acanthocircus SQU I N AB O L ,  1 90 3  ( sen su PESSAGN O ,  1 97 9, and Oe W EV E R ,  
1 98 1 , i nc l ud i n g  t he q ui te d iffe rent  genus Polaeosaturnalis O O N O F R  1 0  & 
MOST LE R ,  1 97 8 ) , A ustrisaturnalis K OZ U R  & MOST LE R ,  1 97 2 , and Spongo
saturnoloides K OZ U R  & M O ST LE R ,  1 97 2 .  T herefore a l so t he Parasat urna l inae 
sen s u  PESSAG N O  a nd Oe W EV E R  inc l ude taxa of d i fferen t fami l i es and s ubfa
mi l i es of t he Spumel lar ia  ( He l iosaturna l in ae K O Z UR & MOST LE R ,  1 97 2 , 
Acan t hoci rc i n ae P ES SS AG N O , 1 977 ) , and E n tact inar ia  ( A ust r i saturnal idae 
n . fam . ) .  

T he Hel iosaturna l ianae KOZ U R  & MOST LE R ,  1 97 2 , sepa rated from t he 
Parasaturnal inae K O Z U R  & M O S T LE R ,  1 972 , a l so in t he c lass ificat ion by 
P E SS AG N O , 1 97 9 ,  are s uperfic ia l ly very s im i l a r  to t he Pa rasaturna l i n ae s .  s t r .  
B ut a l l  Parasaturna l i n ae from t he ( ? )  L iass ic , Bajoeian - U pper C retaeeous  
ha ve t he oute r spi nes a lway s  a bove t he pores , b ut never  above t he rad i a l  
ba r s  sepa ratin g  t he pore s .  T h i s  ean be observed in  gen e ra w i t h  and woi t hout 
aux i l ia ry spi nes , in  gene ra w i t h  two rings l i ke in  taxa w i t h  more than two 
r i n g s . T here is a fundamen tal di ffe renee i n  the g row i n g  mec han i sm to t he 
He l iodi sei na e .  l n  t he l a tte r subfami ly at fi rst t hi s  complete l y  fla t , often b road 
i n n e r  r ing w it h  lang spines i s  bui l t  u p .  Late r eonnec t i n g  bars developed i n  
some d i stance a bove t he ba se o f  t he sp ines e reat i n g  a seeond ( oute r )  r in g .  
B y  t h i s  a l l  oute r spi nes a lways eont in ue to the i n n e r  r in g .  B eca use both  
sub fami l i es s how t he same d i ffe renees in  a l l  taxa  and bot h  s ubfam i l ies are  
restrfcted to d iffe rent t i me i nterva l s  ( do ub le r in g  Hel iod i se i n ae : Upper  T r i a s
s ie to L iass ie ; Parasaturna l i n ae : ? Liass ie , Bajoe i an - U pper C retaceou s )  they 
ean be w ei l  sepa rated a nd t hey do not seem to be di  reet ly  related wo eae h  
ot he r .  

T he Aeanthoe i re in ae PESSAG N O ,  1 976 , a l ways hav e  a stron g e lon gation 
of the r ing ( + spines ) w i t h  the lang ax is  pe rpen d ie ular  to the pola r  sp ines . 
T he ri n g  i s  never double or m ul t i p l e .  

· 

Al so the Hexasat urna l i nae n .  s ubfa m .  ha ve a hexagona l  or po lygon a l  
outl i n e .  T a x a  w it h  secondari ly  round i s h  r i n g  o utl i n e  from t he Upper C retaeeous 
are q uite d i fferent from t he eon tem poraneous Parasaturn a l i n ae s .  st r .  w hie h ,  
at  t h i s  t ime , a l ways ha ve a m u lt i ple r in g .  
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Subfa m i l y  Hel iosa t urnal inae K O Z U R  & MOST L E R ,  1 972  emen d . 

D i a gnosi s :  R i n g  always c i rc u l a r  or· s ubci rc u l a r  and very fla t ,  most l y  broad , 
somet imes very b road . l f  t he r ing i s  n ar row ( very rare ) then it i s  a l so q ui te 
fla t .  O uter ma rg in w it h  la rge , often hi g hly d i fferentiated s pi n es . R i n g  most ly 
s i n g l e .  A secon d r i n g  may be present , b ut i ts  oute r spi nes a lway s  run to 
t he i nner r in g .  

Cortica l shel l s  a l way s c losel y spaced , spon gy . T he oute r one i s  e i t her 
loosel y connected with t he i n ner ma rgin of t he r i n g  o r  q ui te separated from 
i t .  Med ul l a ry shel l l a tt iced . 

Pr ima ri ly  two pol a r  sp ines a re p resen t ,  b u.t a l so second order a u x i l i a ry 
spi n es a re often p resen t .  I n  h ighe r  evol ved taxa somet i mes 4 or more la rge 
fi rst order sp ines a re p resen t .  

Occ ur rence : Cordevol ian t o  Upper C retaceous , very freq uen t  in  the Upper 
T ri as s i c ,  freq uen t i n  t he Lia ssie un ti l the P l i en sbac hian , late r  most ly very ra re . 

Rema r ks : l n  the Cordevol i a n  t here are 3 spec i es ,  w here the r i n g  i s  not c losed , 
b ut con s i sts of two hal f- ri n gs in one p lace or in d i ffe rent p lanes . F rom 
spec i men s ,  w here t he two ha l f- rin g s  a re sti I I  w i dely separated , a l l  tra n s i t ions 
may be observed , e .  g.  in  t he holoty pe of Pseudoheliodiscus bipartitus 
( K O Z  UR & M O ST LE R , 1 97 2 )  or genera l l y  in Pseudoheliodiscus interruptus 
n .  s p . , two spec i men s w he re t he two ha lf-rin g s  a re a l most connected w i t h  
eac h othe r  ( e .  g .  t he spec i m en figured on pl . 1 I fig .  4 ) . T he spec ies wi t h  
t w o  ha lf- ri n gs w hic h on l y  occ ur near the lowermost occ u r rence o f  the He l io
sat u rnal i nae i n d icate t ha t  the sat urn a l i d  r i n g  . ha s  e vo l ved from two half- ri n g s .  
T h i s  ind icates t ha t  t he forerunners of· the Hel iosaturnal inae sho u l d  b e  foun d 
w i t h i n  h ighly evo l ved Oert l i spon gidae K O Z U R  & MOST LE R ,  1 980 . 

The tendency to b u i l d  up hal f- ri n g s  or s i m i la r  structures i s  common 
in t he Oertl i s pongidae K O Z U R  & MOST LE R ,  1 98 0 ,  w i t h i n  severa l  evo l utionary 
l i n es .  Al ready in t he most p r i m i ti ve gen us Oertlispongus D UM I T R I C Ä , K O Z U R  
& M O S T L E R ,  1 980 , we c a n  observe t h i s  ten d ency d ur i n g  t he Lower Ladinian 
(Oertlispongus longirecurvatus n . s p . , 0. annulatus n . s p . ) .  Begin n i n g  in 
t he h i g her pa rt  of the Lower Ladi n ian Oert l i spongidae w i t h  very broa d , 
fla ttened sp ines appeared . l n  the Upper Lad in i an w i t hi n  t he Oert l i s pong idae 
s pec i es appeared , w hic h ha ve flattened , b road recurvated spin es w i th  long 
s pi n es on t he outer side (Spongoserrula rarauana D UM I T R I CÄ , 1 98 2 ,  see 
text- fi g. 3 ) . At  t he same t i me ,  parit ly all i tlt le l a ter w i t hi n  t he Lon gobard ian · ,  
s pec i es w i th  bi lateral  symmet r ica l ,  flattened b road spines w i th  smooth or  
spi n y  outer ma rgin appeared ( e . g .  Pterospongus patrulii D UM I TR I CÄ , 1 982 , 
see te xt-fi g .  4 ) . T he po lar spine of t hi s  spec i es a l ready has a lmost t he form 
of a ha lf- ri n g .  I f such spec i es hav e  two so h i g hl y  d ifferen tiated s pi n es i n  
po l a r  pos i t ion t hen a l ready t he evol ut ion ary stage o f  Pseudoheliodiscus 
bipartitus ( KOZ U R  & MOST LE R ,  1 972 )  and t he other two p r i m i t i ve Pseudo
heliodiscus spec i es w it h  ha l f- ri n g s  a re p resent .  

B ut a l so a l most fu l l  r i n gs , a ttached on ly to one si d e ,  have evol ved 
w it hi n  t he Oert l i s pongi dae d ur i n g  t he Longoba rdian (Baumgartneria curvispina 
D UM I T R I C Ä , 1 982 , see text-fi g .  5 ) . 

T he der i va tion of t he He l iosaturna l i dae KOZ U R  & MOST LER , 1 97 2  ernend . 
from t he Oe rt l i spon gidae K O Z U R  & MOST L E R ,  1 980 , i s  a l so· i n d icated by the 
fact t hat in bot h fami l i es t he s hel l s t r uc t ure i s  iden t ica l .  T herefore the Oert l i 
s po ngidae K O Z U R  & MOST LE R ,  1 980 , a r e  a very important  b a sis gro up o f  
t he S p umel l a r i a  E H R EN B E RG , 1 87 5 ,  from w hic h bot h the Sponguracea H A EC K E L ,  
1 86 2  emend . K O Z U R  & MOST LE R ,  1 981 , and t he L it hocyc l i acea E H R EN B E RG , 
1 854  emend . K O Z U R  & MOST LE R ,  1 97 2 , 1 98 1  der ived . Here the boundary of 
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these two s uperfami l i es i s  defi n ed in t he way t hat a l l  taxa.'w i t h  c losed or n ear ly 
closed eq uator ial str uctures ( r i n g , latticed d i s k )  are p laced in t he L i t hocyc l iacea 
E H R EN B E R G , 1 854 emen d .  K O Z U R  & MOST L E R , 1 97 2  ( = Coccod i scacea H AE C K E L ,  
1 86 2  sen s u  KOZ UR & MOST LE R ,  1 97 2 ) .  

T he d i fferences between t he Hel iosat urnal inae K O Z U R  & MOST L E R ,  
1 97 2  em�nd . and t he Parasat urnal inae K O Z U R  & MOST LE R ,  1 97 2 , were d i s
c ussed un der the latter s ubfam i l y . 

T he Acanthoc i rc inae PESSAGN O ,  1 977 , are c learly  d i st i n gu i s hed by the 
nar row , mostly hi ghly d i ffe ren t iated r i n g ,  t he absence of aux i l iary spi n es 
i n  al l taxa and by t he st rong elon gat ion of the ri n g  ( + sp ines ) w i t h  the lon g  
ax i s  perpend ic ular t o  the po lar sp ines . T he Acanthoc i rc inae PESSAGN O ,  1 97 7 ,  
have apparen t ly  evo l ved from t he Cordevol ian Pra eacanthocircus n .  gen . wi t h  
a smooth , strongly elongated r i n g  ( wi t h  the long ax is  pe rpendic ular to the 
polar spines ) .  

T he Hexasaturnal inae n .  subfam . have a h ighly di ffe ren t iated narrow 
r ing ( most ly b laded or w i t h  swel l i n g s )  and a p redom inan tl y  subq uad ratic , 
hexagonal or po lygonal o ut l i n e .  Pri m i t i ve T r iassie taxa from t he N o rian st i l l  
have a flat , b ut al so narrow r i n g . T hey are d i st in gui s hed from t he Hel io
saturnal inae K O Z U R  & MOST L E R ,  1 97 2  emend . by thei r hexagonal or octogonal 
r ing out l i n e .  Hexasat urnal i nae n .  s ubfam . with secondar i l y  ci rc ular or sub
c i rc u lar r i n g  öutl i n e  have a d iffe rentiated ( mostly bladed ) nar row r i n g  or the 
cross section of the r in g i s  at least roundi s h  and not flat . 

T ri b u s  Hel iosaturnal in i K O Z U R  & MO S T LE R ,  1 972  

Diagnosi s :  W i th  the c haracter of the sub fam i l y .  R ing a l way s doub l e .  Spi n es 
of t he oute r  ri n g  run to t he inner r in g .  Pores between t he two r i n gs I arge . 
A ux i l iary spines always p resent . O ute r cortical she l l  al way s reaches to t he 
inner margin of the ri n g .  

Occ ur rence : Cord evol ian of t he Tethyan realm .  

l nc l uded gen us: Heliosaturnalis K O Z U R  & MOST LE R ,  1 97 2 .  

Remarks : T he Pa laeosaturnal i n i  K OZ U R  & MOST LE R ,  1 98 1 , a lway s have a 
s in gle ri n g .  T he outer cortical s hell.  is often q uite detac hed from t he inner 
ma rgin of the rin g .  T he auxi l iary spi':'les are often absen t .  

T he Veg hicyc l idae K O Z U R  & MOST LE R ,  1 97 2 , have a latticed d i s k  
in stead o f  a do ub le r in g .  To a large part thi s on e- layer di s k  i s  overgrown 
by a s pon gy len tic ula r to g lob u lar shel l or  b y  a s ing le  layer of spon gy mesh
wo r k .  O n l y  the innermost part of the latticed d i s k  is open , b ut it never has 
a wei l tiefined inner  marg in . I n  t h i s  open central part there are al way s 4 
s hort po lar spi nes in c ros s pos i t ion w h ic h run to a t iny mic rosp here , in 
very s hort d i stances s urroun ded by spongy glob u lar s hel l s .  

Pe rhaps t he latticed d i s k  has evo lved by in ward- grow i n g  of a pri mary 
double r ing in t he same manner as the oute r r ing of Heliosaturnalis KOZ UR & 
MOST L E R , 1 972 , evol ved from t he s ing le  r i n g  of Pseudoheliodiscus K O Z U R  & 
MOST LER , 1 972 ernend . By th is  connecti n g  bars wo u ld  have g rown betw een 
the aux i l iary spines , As t he auxi l iary spin es are more i rregular than the 
oute r spines , in t he inner part of the d i s k  no clear r i n g  st ruct ure coul d 
evol ve . T he refore t he latticed di s k  of t he Veghicy cl i dae K OZ U R  & MOST LE R ,  
1 97 2 ,  has more o r  less concen t rical ly arranges po res , but no c lear r ing 
structures can be recognized . 
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F i g .  3 :  Spongoserrula rarauana DUMITR ICÄ, 1 982  

F ig .  4 :  Pterospongus patrulii DUMITRICÄ, 1 982  

F i g. 5 :  Baumgartneria currispina DUMITRICÄ, 1 981  

A l l  spec i es from DUMITRICA, 1 98 2  



B y  t he presence of a Jatt iced d i s k  i n stead of a double r i n g  the Veghi
cyc l idae K OZ U R  & MO STL E R , 1 97 2  are t he fi rst typical  L i t hocyc l iacea E H RE N 
B E RG I 1 854 emend . KOZ U R  & MOSTLE R ,  1 97 2 , 1 98 1 . On t he ot her hand i n  
sp i te o f  a l t  the d i ffe rences t he fi rst spumel lar ian sat urnal ids  ( He l iosaturnal i n ae 
K OZ U R  & MOSTLE R ,  1 97 2  emend . )  are c lose ly enoug h  related to t he Veg h i 
cycl idae K O Z U R  & MO STLE R I  1 97 2 1 so that they al so shoul d be p laced i n  t he 
L i t hocyc l i acea E H R EN B E R G  I 1 854 , w it h  t he dec i s i ve commo n  feature of eq ua
to ria l  st r uct ures . 

Tr ibus  Palaeosat urnal i n i K O Z U R  & MOSTLE R ,  1 98 1  

Diagnos i s : R i n g  s ing lel a lway s flat , w i t h  c i rc ul ar t o  s ubc i rc ular outl i n e ,  most ly 
b road to very broadl rare ly  narrow . R i n g  most ly c losed , b ut i n  most p r i m i t i ve 
s peci es st i l l  two hal f- r i n g s ,  not fused w it h  each othe r  I are p resent .  O uter 
margin of the r i n g  alway s  w i t h  stout Jong sp ines alon g the w hole margin  I 
often d i ffe rent iated in d i ffe rent manner ( Secondari ly spi ned I b ifurcated I 
twi sted , expanded ) .  

C or tical s he l l s  spongyl med ul lary she l l  latt iced . T wo polar sp ines , w i th  
or w i t hout auxi l i ary s pi nes . l n  hi gher evol ved taxa a l so 4 or more fi rst o rd er 
sp ines ( po l ar spi nes s . I . ) may be p resen t .  

Occ u r rence : Carn ian t o  Upper C retaceou s .  Very freq uent from t he C ordevol ian
Pl i en sbach ian w i t h  abso l ute max im um i n  t he N o rian . Most l y  rare to very rare 
from t he M i dd le Jur:assic to the Upper C retaceou s .  

l nc l uded gene ra : Poloeosoturnolis DO N O F R  1 0  & MOSTL E R  I 1 97 8  emend . K O Z U R  
& MO ST L E R  I 1 98 1  
Pseudoheliodiscus KOZ U R  & MO STLE R ,  1 97 2  emend . 
PESSAG N O  I 1 97 9  
Synony m : Pessogr.�osoturnolis K O Z  U R  I 1 97 9  
Soturnosphoero TJC HOM J RO VA , 1 97 5  
Mesosoturnolis K O Z U R  & MOSTL E R , 1 98 1  
Proemesosoturnolis K O Z U R  & MO STLE R ,  1 98 1  

Remar k s: T he Palaeosat urnal i n i  K OZ U R  & MOSTLE R 1  1 98 1 , are d i rectly rela
ted to h igh ly  evo l ved Oert l i spon gidae K O Z U R  & MOSTL E R , 1 980 . Spec i esl i n  
whic h two hal f- ri n g s  a r e  st i l l  p resentl have t o  be regarded as tran s i tional 
form s of Pterospongus DUM I T R I CA1 1 982  ( Oert l i s pongidae K O Z  U R  & MOSTLE R ,  
1 980 )  . 

T he Hel iosaturnal i n i K O Z  U R  & MOSTL E R , 1 97 2 , are clear ly  d i s t i ngu i s hed 
by t hei r do uble  ri ng . 

Genus  Poloeosoturnolis DON O F R I O  & MOSTLE R 1  1 978 
emen d . K O Z U R  & MOSTLE R 1  1 98 1  

Type spec i es : Spongosaturnolis triossicus K O Z U R  & MO STLE R  I 1 97 2  

Remarks : PESSAG N O  I 1 97 91 p laced typical Poloeosoturnolis spec ies in 
Aconthocircus SQU J N A B OL I  1 90 3 ,  and De W EV E R 1  1 98 1 , fol lowed h im an d 
p laced t he type spec ies of Poloeosoturnolis DO N O F R I O  & MOSTL E R I 1 97 8 1  i n  
Aconthocircus SQUJN A BOL I 1 90 3 . 
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T he ri n g  i n  Acanthocircus i s  q u ite d i ffe rent from t he r i n g  of Palaeo
saturnalis. l n  Acanthocircus it is a lways very narrow and most l y  bladed o r  
w i t h  swel l i n gs o r  furrow s .  On ly i n  ve ry p ri mi t i ve Acanthocircus species the 
r i n g i s  s t i l l  undifferent iated , b ut even in t hese s peci es t he r i n g  is very nar row 
and never flat , but oval  to round i n  c ross section . Moreover , t here is no 
Acanthocircusspecies with ci  rc ular r ing outl i n e .  I n  -Acanthocircus the ring is  
al most e xcl usi vely s t rong l y  e lon gated with the lon g ax is  perpen dic ular to the 
po lar spi n es . I n  the very rare exceptions w he re the ri n g  is not stro ng l y  
e l on gated , there a r e  lon g  o uter s p i n e s  a t  the po les , perpendic ular t o  t he 
polar spines . T he refore , r i n g  + spines, w i t hout any exception , are strong l y  
e longated in  t he d i  rect ion perpendicular t o  t h e  polar sp ines . 

T he di scovery of t he Cordevol ian Praeacanthocircus carnicus n . gen . 
n .  s p .  w i t h  st rongly elongated smooth r i n g  makes it now h i g hly p robable that 
Acanthocircus SQU I N A B O L , 1 90 3 ,  has even not d irectly evol ved from Palaeo
saturnalis species w i t h  nar row rin g ,  b ut belongs  to a b l i nd end in g  s ide branch 
in t he dev lopment of the spumel lar ian sat urnal ids . 

Mesosaturnalis K O Z U R  & MOST LE R ,  1 98 1 , the d i rect s uccessor of Palaeo
saturnalis DO N O FR I O  & MOS T LE R ,  1 97 8 ,  occurs tagether w i t h  ty pical Acantho
circus s pecies t hroughout the w ho le J urassie and C retaceous  and it has n ever 
chan ged i t s  flat ,  rather broad ci rcular r ing i n  an Acanthocircus type of r in g .  
T he refore the Acanthocircus ran paral l e l  from the Cord evo l i an ( early Upper 
T ri ass ic)  unti l t he Upper C retaceous w i t hout an y t ran si t ion form i n  t hi s  lon g 
per iod . 

Pa/aeosaturnalis latiannulatus n .  s p .  

( PI .  5 ,  fi g .  1 )  

Deri  vatio nom in i s : Accord i n g  to t he very broad r in g .  

Holotype : T he specimen o n  p l . 5 ,  fi g .  1 ;  rep . no . T 5 8 4 2 .  

Locus  typicus : Z ul'6 v  y, Man in  U n i t  ( Western Carpathian s ) . 

Stra t um typicum : Navicula S ubzone of s pat ulatus A .  Z .  ( Lower N or ian ) .  Pebble  
i n  M i dd le Cenomanian conglomerate s .  

Diagnos i s : R i n g c i  rcular to subci rcula r , very b road , en ti re ly flat and und i f
fe rentiated . O ute r marg in w i t h  only 4 lon g  spi nes . Two spines are s i t uated 
opposite to t he 2 polar sp ines , the other two a re perpendic ular to these 
spi n es .  At  least 4 spongy cort ica l shel l s  are p resen t . 

Meas urements : Diameter of w hole test : 4 1 3- 444 J,.lm : O ute r diameter of r i n g : 
3 5 3- 37 3 J,.lm . I nner diameter of r ing : 1 5 2- 1 67 J,.lm . W idth  of r in g : 93- 1 00 1-1m . 

Occurrence : Unt i l now o n l y  known from t he locus typic u s .  

R emarks : Palaeosaturnalis raridenticulatus K O ZU R  & M O C  K ,  1 98 1 , from t he 
same bed s has a con siderably nar row er r ing and a large r inner d iamete r of 
t he r in g , w he reas the a r rangemen t of  the spi nes is  identical . 
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Poloeosaturnolis mocki n .  s p .  

( PI .  5 I f j  g .  2 )  

De ri vatio nom in i s : l n  honour of Dr . R .  MOC K I B rat i s lava . 

Holotype : T he speci men on pl . 5 1  fi g .  2 ;  rep . no . T 5843 .  

Locus ty pic us and st ratum typic um : A s  for P .  lotiannulotus n.  s p .  

Diagnose : R i n g  b road , c i rc u lar I en ti re ly flat and und i ffe ren t iated . O uter margin 
with 8 spines . T wo spines oppo s i te to t he two polar spines and two, about 
perpendic ular to the polar spin esl are a l i tt le  larger than the othe r  four spi n es .  
A l ways one o f  these smal ler  s pi n es i s  s it uated between two larger ones . 

Meas urements : Diamete r of w h9le test : 3 8 9- 445 JJm . O uter d iameter of ri n g : 
2 7 9- 2  98 JJ m .  I n ne r  d iameter of r in g : 1 5 D- 1 67 JJm . Wid t h  of r i n g : 5 6- 67 JJm . 

Occur rence: U n t i l  now only known from t he locus ty pic us .  

Remarks : l n  Polaeosoturnolis lotionnulatus n .  s p .  t he r i n g  i s  even b roader and 
o n l y  4 oute r sp ines in c ross pos i t ion are presen t .  

G enus Pseudoheliodiscus K OZ U R  & MOSTLE R ,  1 972  emen d . PESSA G N O ,  1 97 9  

Type spec i es : Pseudoheliodiscus riedeli K O Z U R  & M OS T LE R 1  1 97 2  

Synon y m: Pessognosaturnolis K O Z U R 1  1 97 9. 

Diagnosi s: R i n g  ci rc u lar I b road I flat and un di fferenti ated . O uter marg in  alway s  
w i t h  large spi n es along the w hol e marg in . I n ner margin w i t h  two polar spines 
oppos i te to o ute r spines and w i t h  aux i l iary s p i n es .  

Several spongy cortical s he l l s .  T he outer one reac hes t he inner margin 
of t he ring or is only a l i tt le  separated from it . Someti mes t he outer she l l  over
g rows even a l i tt le the inner margin of the ri n g .  Med ul lary s he l l  latt iced . 

Occ ur rence : Cordevo l ian to Bajoc ian . 

l nc l uded spec ies : Pseudoheliodiscus riedeli K O Z U R  & MOST LE R I  1 972  
Spongosoturnolis biportitus K O Z U R  & MOST LE R I  1 97 2  
Spongosoturnolis heisseli KOZ U R  & MOST L E R  I 1 97 2  
Spongosoturnolis kohleri K O Z U R  & MOST LE R ,  1 972 
Spongosaturnolis Iatus K OZ U R  & MOST LE R I  1 972  
Spongosoturnolis primitivus KOZ U R  & MOST LE R I 1 97 2  
Spongosaturnolis· pseudosymmetricus K O Z U R  & MOST LE R I  1 972  
Pseudoheliodiscus finchi PESSAG NO I 1 97 9  
Pseudoheliodiscus vieioensis PESSA G N O  I 1 97 9 
Pseudoheliodiscus yaoi PESSAG N O  & PO l SSO N , 1 98 1  
Pessognosoturnolis K O Z U R  & MOC K I  1 98 1  
Pseudoheliodiscus donofrioi n .  s p .  
? Pseudoheliodiscus ? interruptus n .  s p .  

Remarks : I n  al t Pseudoheliodiscus species two polar spi nes a n d  n umero us 
seeond order aux i l iary s p i n es are p resen t .  l n  K O Z U R  & MO ST LE R , 1 97 9 1 
these species were placed i n  Pseudoheliodiscus K O Z U R  & MOST LE R ,  1 972, i f  
the outer cort ical she l l  i s  d i rectl y con nected wi t h  the inner margin o f  the 
ri n g  or even overgrow s a l it t le  the i n ner margin  of the ri n g .  A l l  speciesl i n  
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w hic h the cortical s he l l  is separated a l i t t le  from t he i n n e r  margin of the r in g ,  
w e re place i n  Spongosaturnalis C AM P B E LL & C LAR K ,  1 94 4 .  P ESSAG N O ,  1 97 9 ,  
a! so p laced t h i s  latter spec ies gro up in  Pseudoheliodiscus K OZ U R  & MOS T LE R ,  
1 97 2  emend . and here w e  use Pseudoheliodiscus i n  t h i s  emended sen se . l n  t h i s  
broader sense Pessagnosaturnalis K OZ U R , 1 97 9 ,  establ i s hed for the latte r 
species group , is a younger sy nony m of Pseudoheliodiscus K O Z UR & MOST L E R ,  
1 97 2 . 

. 

De W E VE R ,  1 98 1 , p laced even more spec ies in Pseudoheliodiscus K O Z U R  & 
MOST LE R ,  1 97 2 ,  spec ies , in w hic h one po lar spi n e  or both  are s i tuated opposite 
to an interspine space on t he oute r margin of the ri n g  and s pec ies w i t h  several 
fi rs t order spi nes w i t hout any diffe ren tiat ion in pol ar and aux i l i ary sp i n e s .  For 
the fi rst group K O Z U R  & MOSTLE R ,  1 98 1 ,  have i n t rod uced t he genus Prae
mesosaturnalis K O Z U R  & M O S T LE R ,  1 98 1 , for the second g ro up the gen us  
Saturnosphaera T I C H OM I ROVA , 1 97 5 ,  e<x ists . 

At fi rst v iew a l l  t hese d iffe rences do not seem to be very impo rtant and 
the gen us Pseudoheliodiscus in t h i s  very b road sen se seems to be j usti fi ed . B ut 
t he gene ra Pseudoheliodiscus K O Z U R  & MOST L E R , 1 972 ernend . PESS AGN O ,  
1 97 9 :  Cordevo l ian - B ajoc ian ( freq uen t on l y  i n  t he Upper T r iassic ) , Saturno
sphaera T I C  HOM I ROV A ,  1 97 5 :  Sevatian - P i i en sbachian ( freq uent on l y  in t he 
Lower J urass ic ) , and Proemesosaturnalis KOZ U R  & MOST L E R , 1 98 1 : Sevat ian 
to Uppe r  C retaceo us , have c learly d i ffe ren t St rat i grap hie ranges an d w i t hin 
the p hy lomorphogenetic l i n es t he changes from Pseudoheliodiscus i n to 
Saturnosphaera are n ot revers i b l e .  

Pseudoheliodiscus dono{rioi n .  s p .  

( P I .  2 ,  fi g .  4 )  

De ri vatio nomi n i s : l n  hono ur o f  Dr . D . A .  DON OF R I O , l nn sb r uck . 

Holotype : T he speC imen on p l . 2 ,  fi g .  4 ;  rep . no .  T 584 1 . 

Loc us ty pic us : Göst l i n g  ( A ustria ) . 

Stratum typic um : Sampie  Y 6 ,  Upper Cord evol ian . 

Diagnos i s : R i n g  separated i n to two half- ri n g s  i n  one plane w hic h are al most 
connected wit h eac h othe r .  Both hal f- ri n g s  moderate ly b road , flat , und i ffe ren
tiated . T he 1 2- 1 4  o uter spi n es are very lon g , b ut strongly d i ffe r ing in  s ize . 
Cort ical s hel l s  spongy , the oute rmost one reac hes the in ner margin of t he 
r in g .  Two polar spi n es and n umero us aux i l iary spines are presen t .  

Meas urements : Diameter o f  w ho le test : 398- 4 96 J,Jm .  Diameter of oute rmost s hel l :  
1 7 2- 1 89 J,Jm .  W i d t h  of r in g :  1 7- 34 J,Jm . 

Occ urrence : C ordevo l i an of A ust r ia .  

Remar k s : Pseudoheliodiscus bipartitus ( K O Z U R  & M O S T LE R , 1 97 2 )  has t he 
same type of hal f- ri n g s ,  b ut the spines are consi derably shorter and more 
t riangular in out l i n e .  

Pseudoheliodiscus riedeli KO Z U R  & MO ST LE R ,  1 97 2 ,  has s imi lar lon g  
spi n es ,  b ut the r i n g  i s  c losed . 
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Pseudoheliocjiscus ? interruptus n .  s p .  

( PI .  1 , fi g s .  1 - 3) 

De rivatio nomi n i s : Accord i n g  to t he q uite i n terrupteg r in g .  

Holoty pe : T he spec i men o n  pl . 1 ,  f i g .  3 ;  rep . no . T 5 8 37 .  

Loc us ty p ic u s .  Göst l in g  ( A ust ria ) . 

Stratum ty p ic um : Sampie Y 6 ,  Upper Cordevol i an . 

D iagnosi s :  Cortical s hel l large , spongy . T wo b laded polar sp ines and aux i l ia ry 
spines a re p resent .  Eac h  hal f- ri n g  flat , b road , w i t h  l arge outer spin es , q ui te 
separated from each other under an angle of 5 0- 90 ° .  

Measurements : Diameter o f  w hole un i t : 2 96- 37 5 J.,J m .  D iameter o f  oute r cortical 
s he l l : 1 7 3- 1 85 J.,J m .  W i d t h  of ri n g : 20- 40 J.,Jm . 

Occ ur rence : Cordevo l ian of Göst l in g  ( Aust ri a ) . 

R emarks : Most p robably  th is  spec i es belon g s  to a new gen us . l t  is even uns ure , 
w hethe r it i s  a representat ive of t he Pa laeosaturnal in i K O Z U R  & MOSTL E R , 1 98 1 , 
because t he inner st ruct ure is not wei l  known . On the other han d , i t  i s  a 
t ran si t ion form to D umitricasphaera K O Z U R  & MO STLE R ,  1 97 9 . T he re e x i sts 
a s t i l l  undesc ri bed D umitricasphaera spec ies wi t h  two stron g ,  lon g , b l aded 
po lar s p i n es , in w hic h on ly  two , b ut very long secondary d ista l  spi n es are 
presen t ,  w hic h b ranch off un der a m utual  angle  of 50- 9 0 ° .  T hi s  is t he d i rect 
forerunner of P . ? interruptus n .  s p . , b ut al so from t hi s  spec ies t he inner  
st r ucture is  not  wei l  know n . 

G en u s  Saturnosphaera T I C HOM I ROVA , 1 975  emen d . 

Type spec ies : Saturnosphaera gracilis T I C  HOM I ROVA , 1 975  

D iagnos i s :  R i ng c i rc u la r , flat , undiffe rentiated , moderate ly  b road to  narro w ;  
O uter ma rgin w i t h  lon g  sp ines . I n ne r  margin w i t h  5- 1 2  moderate ly  l on g  t o  lon g  
fi rst order s p i n e s  of eq ual s i z e  w it hout an y d i fferen tiation in  polar a n d  aux i l ia ry 
spi nes . A part or a l l of these spi n es ar:e s it uated opposi te to t he i nterspin e  
s paces on t he oute r s i d e  o f  t he r i n g .  O ute r spongy cortical she l l  la rge a n d  i t  
often reac hes to  the i n n e r  margin of the ri n g .  

Occur rence : Sevatian - Pi ien s bac hian . 

I nc l uded speci es : Saturnosphaera gracilis T I C  HOM I ROVA , 1 975  
Synonym : Spongosaturnaloides tichomirovae K O Z  U R  & MOS TL E R ,  
1 97 2  
Spongosaturnalis convertus K O Z U R  & MO STLE R ,  1 972 
Saturnosphaera aci{er T I C HOM I ROV A ,  1 975 
Pseudoheliodiscus radiosus De W EVE R ,  1 98 1  

Remar ks : l n  the c lass ificat ion b y  PESSAG N O ,  1 97 9 , adopted b y  O e  WEVE R ,  
1 98 1 , t h i s  gen us be lon gs  to Pseudoheliodiscus K O Z U R  & MOSTLE R ,  1 972 . 
K O Z U R  & MOSTLE R ,  1 98 1 , placed Saturnosphaera T I C HOM I ROV A ,  1 97 5 ,  in  
Spongosaturnaloides KOZ U R  & MOSTLE R ,  1 972 , w h ic h has the same r i n g  
structure a n d  al so several l o n g  fi rst order sp ines w it hout any d i ffe rentiat ion 
in  polar and aux i l iary spi n es .  B ut now an i n te rnal spic ular sy stem was found 
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i n  Spongosaturnaloides w hat excl �des t h i s  gen us from a l l spumel larian satur
nal ids . 

Spongosaturnalis gracilis K O Z U R  & MOST L E R 1 1 97 2 1  sti l l  has a J i t�Je 
s ize d iffe rence betw een t he 2 polar s pi nes and the aux i l iary ones . As t he po lar 
s p i n e s  a re opposi te to t he i n terspi ne s paces on t he o uter ma rg in of t he ri n g ,  
t h i s  s pec ies i s  here p laced i n  Praemesosat urnalis K O Z U R  & MOST LE R I  1 98 1 1 
w he re it represent s  a trans it ional form to Saturnosphaera T I C H OM I R O VA 1 1 97 5 .  
A s  t hese two 11 gracilis11 spec i es are now not p laced in one gen us  any more l 
Saturnosphaera gracilis T I C H OM J ROVA I 1 97 5 1  does not have to be replaced 
any more beca use of homonymy w i t h  Praemesosaturnalis gracilis ( K O Z  UR & 
MOST LE R I  1 97 2 )  l i ke i n  t he c lass i fication of PESSAGN O ,  1 97 9 1  K O Z U R  & 
M O S T  LE R I 1 98 1 1 and Oe W EV E R  I 1 981 1 w here these two 11 gracilis11 spec i es are 
in o ne gen us . T herefore Spongosaturnaloides tichomirovae K O Z U R  & MOS T LE R 1  
1 9'8 1 1 w hic h rep laced Spongosaturnaloides gracilis ( T l  C HOM I ROVA 1 1 97 5 )  beca use 
of homonymy w i t h  Spongosaturnaloides gracilis ( K O Z U R  & MOST L E R I 1 97 2 )  I i s  
now regarded a s  a younger synonym of Saturnosphaera gracilis T J C HO M I RO VA 1 
1 97 5 .  Li kew i se i n  t he c l ass i ficat ion of PESSAGN 0 1  1 97 9, adopted by Oe W EV E R I 
1 98 1 1 Saturrwsphaera gracilis T J C HOM J ROVA 1 1 975 1 had to be replaced as a 
homonym of Spongosaturnalis gracilis K O Z U R  & MO ST LE R 1  1 97 2 1 because in 
t h i s  c lassi ficat ion bot h spec i es be lon g to Pseudoheliodiscus K O Z U R  & MOST L E R I 
1 97 2  emend . PESSAGN 0 1  1 97 9 . 

T he 2 spec i es l p laced i n  Saturnosphaera T I C HOM I ROVA I 1 97 5 1  do not 
be long to t h i s  gen us l but to Hungarosaturnalis· n .  gen . T hey have a coarse ly  
latt iced cortical shel l l 4 b laded pol ar spi n es in  c ross pos i t ion I and a d i ffe ren t  
centrat s t r ucture ( see A ustri saturnal idae n .  fam . ) .  T he assi gnment t o  t he 
gen u s  SaturnosphaeraT J  C HOM I ROV A 1  1 975 1 was most p robab ly prefe rred 
because of t he d raw i n gs by T I C H OM I ROVA 1 1 97 5 1  in w hic h a latticed cort ical  
s he l l  i s  s hown for Saturnosphaera T J C HOM I ROVA 1 1 97 5 .  B ut no p hoto i nd icates 
s uc h  a s he l l  and t he o n l y  Saturnosphaera species from w hic h t he s he l l s  a re 
c lear l y  k nown I Saturnosphaera radiosa ( Oe W EV E R ,  1 98 1 ) s hows s pon gy corti ca l  
s he l l s .  

Genu.s Mesosaturnalis K O Z  U R  & MOST LE R I 1 98 1  

T y pe spec i es : Pal.aeosaturnalis levis DO N O FR J O  & MOST L E R  I 1 97 8  

Diagnosi s : S i n gle ri n g  ci rcular to subc i rc u lar I variably w ide  but most ly b road 1 
al way s fl at and und iffe rent iated . W hole outer margin w i t h  spin es . Two po lar 
sp ines  I a lways s i t uated opposite  to i n terspine s paces on t he o uter margin of 
t he r i n g .  N o  aux i l iary spines . 

Cortical s hel l s  spongy I oute r one a l way s cons iderab l y  smal ler  than t he 
i n n e r  d iameter of t he r in g .  Med ul lary s he l l  ( s )  Jatticed . 

Occ u rrence : Sevatian ( very rare ) to Upper Cretaceous ( frequen t ) .  

l nc l uded spec i es : See K O Z U R  & MOST L E R I 1 98.1 1  p .  57- 5 8 .  

R emark s :  T he po lar spi n es o f  Palaeosaturnalis DO N O FR 1 0  & MOS T L E R  I 1 978 1  
are  s i t uated oppos ite to  s p ines  on t he oute r  marg in  of t he r in g .  

Praemesosaturnalis K O Z U R & MOST LE R I  1 98 1 1 ha s aux i l iary sp ines . 

Spongosaturna/is C AM P B E LL & C LA R K 1  1 94 4 1  a l way s ha s a very narrow 
r i n g  at least w i th  round cross section b ut most ly b laded l w i t h  swel l i n g s  or 
furrow s .  
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Proemesosoturnolis K O Z U R  & MOSTL E R , 1 98 1  

Type spec ies : Spongosoturnolis 'bi{idus K O Z U R  & MOSTLE R ,  1 97 2  

Diagno si s : S in gle r i n g  c i rcu lar t o  subc i rc ular , variably w id e  b ut most ly b road , 
a lway s flat and undi ffe renti ated . W hole o uter marg in w i t h  spines t hat are some
t i mes cons iderably d ifferent iated . Two polar s p in es , one of these or both 
oppos i te to i nte rspine spaces on t he oute r marg i n  of t he r in g .  A ux i l iary spin es 
a lway s presen t .  

Cortical s he l l s  s po n gy , o ute r o n e  reac hes t o  or a lmost t o  t he i n n e r  
marg in  o f  t he r i n g .  Med ul lary s hel l ( s )  latt iced . 

I ncl uded s pec ies: Spongosoturnolis bifidus KO Z U R  & MOSTL E R ,  1 97 2  
Spongosoturnolis grocilis K O Z U R  & MO STLER ,  1 97 2  
Spongosoturnolis loti{olius K O Z U R  & MOSTLE R ,  1 97 2  
Spongosoturnolis multidentotus KO Z U R  & MO STLE R ,  1 97 2  
Spongosoturnolis ? s p .  FOREMA N , 1 97 1  
Saturnal i n  gen . e t  spec . i ndet . F O R EMAN , 1 97 1  
? Pseudoheliodiscus pomphyliensis De W EV E R ,  1 98 1  

Pseudoheliodiscus poissoni De W EV E R ,  1 98 1  

Remarks : T he polar s pi n es o f  Pseudohe/iodiscus K OZ U R  & MOST LE R ,  1 97 2 ,  a re 
a l ways s i t uated opposite to mar g inal  spi nes .  

Mesosoturnolis K O Z  U R  & MOST LE R ,  1 98 1 , has n o  aux i l iary spi n e s .  

· Subfam i ly Acant hoc i rc inae PESSA G N O ,  1 97 7  emend. 

Emended d iagnos i s : R i n g  perpendic ula r  to t he axis  of po lar spi n es , strong l y  
e longated o r  a t  t he poles perpendic ular t o  t he polar spi nes w i t h  lon g spines , 
or t hese bot h c haracters a re com b i n ed . R i n g  a l ways very nar row , mostly bladed , 
w i t h  swel l in gs or fur row s ,  i n  most pri m i t i v e  taxa w it h  oval to round c ross 
section w i t hout d i fferent iation . O uter marg in  of ri n g  somet i mes smoot h . b ut 
most ly  wi th  spi nes , often restr icted to t he po les of the long ax i s ,  somet i mes 
al so w it h  spines along t he w hole outer ma rg i n . 

Cortica l  s hel l s  s pongy , med ul lary she l l  t i n y , w i t h  large pores . A l most 
exc l us ively two polar sp ines a re p resen t .  On ly i n  the most p r i m i t i ve Proeocontho
circus n .  gen . in add it ion to t he 2 polar sp ines 4 sp ines of al most t he same s iz e  
a re p resen t . 

Occ ur rence : Carn ian- Upper C retaceous , in t he Upper T r iassie extremely rare . 
F req uen t  from the Bajoc ian to t he Upper C retaceous . 

I nc l uded gene ra : Aconthocircus SQU I N A B OL ,  1 90 3  . 
Synonym : Spongosoturninus C AMPB ELL & CLA R K ,  1 944  
Proeoconthocircus n . gen . 

Remarks : T he Parasaturnal i nae K OZ U R  & MOSTLE R ,  1 97 2 ,  have a double  o r  
m ul ti p le r i n g  w i t h  c i rc ular outl i n e .  

T he Hel iosaturnal inae K O Z U R  & MO STLE R ,  1 972  emend . ,  have a flat , 
mostly b road , c i rc ular spi ny r in g .  Bes i des t he 2 or rarely more polar· sp ines , 
aux i l iary sp i nes a re often p resen t .  

T he hexa saturna l i nae nl., s ubfam . have a hexagonal , s ubq uad ratic , po ly
gonal or s ubc i rc ular outl i n e  of t he r in g .  
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Genus Acanthocircus SQU I N A B OL 1  1 90 3  

Type spec ies : Saturnulus trizonalis R O ST I 1 8 98 
= Acanthocircus irregularis SQ Ul N A B OL 1  1 90 3 

Synonym : Spongosaturninus C AMPB ELL & CLA R K  I 1 944 

Diagnos i s : U n i t  s t rong l y  elon gated perpendic ular! y  in t he di rection of the a x i s  
of t he po lar spines by a ri n g  w hic � i s  mostly s t rongly e longated in t h i s  
d i rect ion I by lon g  terminal spines on t he po les perpendic ularly t o  the polar 
s pi nes or by both feat ures tagethe r .  R i n g  very narrow I b laded or w it h  
s wel l i n gs or furrows I on ly i n  the most pr imi t ive taxa not d ifferentiated I b ut 
w i t h  round or oval c ross section . O ute r margin of ri ng rarely smoot h 1  most ly  
w i t h  spi n es in  t he polar region of t he long ax is  I somet i mes with  spines alon g 
i t s  o ute r margin . Two pol�r  spines . No other fi rst order spi n es or aux i l iary 
s p i n es . 

Cort ical s hel l spongy I med ul lary she l l  t iny I latt iced . 

Occ ur rence : Liass ic- Upper C retaceo us.  

Remarks : Spongosaturnalis CAMPB ELL & CLA R K  I 1 94 4 1  a l ways has a tota l ly  
s p i n ed r i n g  of c i rc ular to s ubci rcu lar outl i n e .  

Palaeosaturna/is DO N O F R I O  & MOS TLE R 1  1 97 8 1  is  d ist in gui s hed by a 
c i rc ular I alway s  flat and und iffe rentiated l mostly b road to very b road spiny 
ri n g .  

Add i t ional t o  t he 2 po lar sp ines Praeacanthocircus n .  gen .  st i l l  has 
4 sp ines w hic h have a lmost t he same s i z e  as the polar spines . 

Genus Praeacanthocircus n . gen . 

Deri vatio nomi n i s : Accord i n g  to t he s i m i lari ty to Acanthocircus SQ U I N A B OL 1  
1 90 3 1 and t he occ ur rence before t h i s  gen us . 

Ty pe spec ies : Praeacan thocircus carnicus n .  gen . n .  sp.  · 

Diagnosi s :  Ve ry narrow r i n g  strongly elongated I perpen d ic ular l y  to t he polar 
s pi n es .  O uter margin smooth o r  w it h  tiny sp i nes in t he polar region of the 
lon g  axi s .  C ross section of ri n g  o val . Two polar spi n es at t he s hort ax is  of 
t he ring and 4 furthe r  spines of almost t he same si ze  a re prese n t .  

Cortical she l l s  spongy . Outer o n e  rathe r w i d ely separated from t he 
i n n er margin of the rin g .  

Occ urrence : Cordevo l i an o f  Göst l i n g  ( A ustr ia ) . Liassi  k o f  T urkey . 

l nc l uded spec i es : Praeacanthocircus carnicus n . gen . n . s p .  
Praeacanthocircus n .  s p .  ( = Pseudoheliodiscus s p .  A Oe 
W EV E R I 1 981 ) .  

Remarks : Acanthocircus SQU I N A B O L I  1 90 3 1  ha s ·on ly two po lar spi n es an d no 
add i t ion al spi nes . Otherwise  Proeacanthocircus n. gen . i s  i dentical with t he 
most pri mi ti ·ve Liassie species of Acanthocircus SQU I N ABOL ,  1 90 3 ,  in w h ich the 
r i n g  i s  s t i l l  undiffe rent iate d .  
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Praeacanthocircus carnicus n . gen . n . sp .  

( PI .  2 I fig .  2 )  

De r i vatio nomi n i s : Accord i n g  to the occ urrence i n  t he Carn ian . 

Ho lotype : T he spec i men on p l . 2 ,  fi g .  2 ;  rep .  no . T 5 8 36 

Loc us typic u s : Göst l i n g  ( A ust r ia ) .  

S tratum typic um : Sampie AS 7 ,  Upper Cord evo_l ian ( see M OSTLE R & SC H E U R I N G ,  
1 97 4 ) . 

. 

Diagnos i s : W i th  the c harac te r  of t he gen u s .  Oute r  ma rgin of ri n g  q uite smoot h .  

Meas urements :  Lon g axi s :  2 50 J.Jm . S hort axis : 1 70 J.J m .  

Occ ur rence : On ly one spec i men from t he loc us ty pic us i s  known . 

Remark s : On ly one s l i g ht ly damaged spec imen i s  known from t he h uge rad iolarian 
mate r ial of t he Cordevol ian from Göst l i n g .  Because of i t s  d ec i s i ve impo rtance 
for the know ledge of the ear ly  evol ution of Acan thoc i rc i n ae PESSAG N O ,  1 977 , 
it i s  desc ribed here in spite of t he un s uffic ien t  represen tat ion . 

T he o u t l i n e  bf t he smoot h ,  very narrow r in g ,  i t s  oval c ross section and 
the posi tion of the polar s p i n es i n  t he short ax i s ,  i s  q uite identical  w i t h  that 
of Acanthocircus SQU I N AB O L ,  1 90 3 ,  an d q uite d ifferent from t he con tampo
raneous Pal aeosat urnal i n i  K O Z  UR & MO STLE R ,  1 98 1 . Moreover , the cross 

· sec tio"n of t he ri n g  is al ready oval  and not q uite f lat l i ke in al l He l iosaturnal inae 
K O Z U R  & MOSTL E R ,  1 97 2  ( inc l ud i n g  the Pal aeosat urnal in i K O Z U R  & MOSTLE R ,  
1 98 1 ) .  

Praeacanthocircus n . sp .  ( = Pseudoheliodiscus sp . A sen su De W EV E R , 
1 98 1 ) i s  di sti n g u i s hed by t he presence of t iny spines at t he outer margin of 
the r i n g  in  t he polar region of the lon g axis . 

Subfam i ly Hexasaturnal inae n .  s ubfam . 

Diagnos i s : R i n g  al ways narrow , out l ine  hexagonal , subq uad ratic , po ly gonal 
and in t he strati grap hica l ly youngest taxa al so subci rc ular . R i n g  al way s narrow , 
i n  t ran s i t ional taxa at least w i t h oval  to round c ross section , b ut mostly strongly  
b laded and w i t h  furrows . 2 ,  very rare ly  4 po lar spines ( i n c ross pos it ion ) are 
present .  T he polar s p in e attachmen t segmen t of the r i n g  i s  often depressed 
i n ward s .  A ux i l iary sp ines very rarely p resent .  

Cortical s hel l s  spongy , most ly w ide ly detac hed from t he ri n g .  Med u l lary 
s he l l  ( s) latticed , at l east in some taxa relati vely I arge . 

Occ ur rence : Norian to Uppe r  C retaceou s .  

l nc l uded gen era : Hexasaturnalis n . gen . 
Spongosaturnalis C AM PB E LL & C LA R K ,  1 944 
Praehexasaturnalis n .  gen . 
Stauracanthocircus n . gen . 
Yaosaturnalis n .  gen . 

Remark s :  T he Hel iosaturnal inae K O Z U R  & MO ST LER , 1 972 emend . al way s  have 
a flat undifferent iated l morc or less broad , c i rc ular I rarel y s ubc i rc ular r in g .  
I n  the Hexasaturnal i nae n .  s ubfam . only the tran si t ional gen us  to the Hel io
saturnal inae K O Z U R  & MOST L E R  I 1 972 emend . I Praehexasaturnalis n .  gen . 
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from t he Norian , st i l l  has a flat ri n g ,  b ut al ready t he ty pieal hexagonal to octo
genal out l i n e  of the narrow r i n g .  T he l i kew ise  p ri m i t i ve L i as sie  Stauracantho
circus n .  gen . has a very narrow ri n g  w i t hout d i fferent iat ion , b ut al ready w i t h  
oval e ross sect ion . l n  al l othe r  genera of t he Hexasat urnal inae n . s ubfam . t he 
na r row r i n g  is h igh ly  d iffe rent iated ( mostly strongly b laded ) or has a round 
e ross section . 

As men t ioned abov e ,  al ready t he o ldest t ran s i t ional gen us (Praehexa
saturnalis n .  gen . ) of the Hexasaturnal inae n .  s ubfam . has t he typieal hexagonal 
to oe togonal out l in e  of t he r in g .  H i g h ly evo l ved Hexasaturnal i nae n .  subfam . 
from t he Upper C retaeeous often have a seeondary s ube i re ul ar outl i n e  of the 
r i n g  ( evol ved from pol y gonal taxa) , b ut they are e lear ly d i st i n gui shed from the 
eontemporaneo us Hel iosat urnal inae K O Z U R  & MO ST LE R ,  1 97 2  emend . ,  w it h  
c i re ular , b u t  flat and b road r in g by thei r very narrow r i n g  w it h  round e ross 
s ec t ion o r  mos t l y  w it h  d i ffe rent iat ions ( b laded , sw e l l in gs , furrow s ) . 

T he Aeanthoc i re i n ae PESSAG N O ,  1 97 7 ,  have a s i m i lar e ross  seet ion and 
d i ffe rent iat ion of the r i n g  as t he Hexasaturnal i n ae n .  fam . , b ut the ri n g  ( + spi n es )  
i s  a lways eon si derably e longated pe rpend ie ular ly to t he a x i s  o f  the pol ar spi n e s .  
T he development of bot h subfami l i es has been d i ffe rent s inee t he T riassie . 

T he Parasaturnal i nae K O Z U R  & MOST LE R ,  1 972 , have a double or mul
t i p l e  r i n g , al ways w i t h  ei re ular outl i n e .  

T he subc i re ular U pper C retaeeo us taxa of t he Hexasaturnal inae n . s ubfam . 
are al ready very si mi lar to the Saturnal idae DE F LA N DR E ,  1 953 ,  and on ly d ist i n 
g ui s hed by t he p resenee of spongy eort ieal she l l s .  Apparent ly  by the los s o f  
t he se she l l s  t he Sat urnal idae DEFLA N  DRE ,  1 95 3 ,  evol ved from t he Hexasaturna
l in ae n . s ubfam . , but a q uite independen t  development from Sp ume l lar ia  w i t h  
l att ieed eort ieal shel l a n d  w i t hout r i n g s  eannot be q uite excl uded a t  the presen t 
day s tate of knowledge . 

G en u s  Hexasaturnalis n .  gen. 

De rivatio nomi n i s : Aeeord i n g  to the outl i n e .  

T y p e  spee ies : Spongosaturnalis ? hexagonus Y AO , 1 972  . 

Diagnos i s : R i n g  and oute r spi nes strongly b laded . O u t l i n e  of r i n g  hexagonal 
to oetogenal or s ubq uad ratical ly  rounded . 4- 8 very strong outer sp ines . Two 
massi ve po lar spi n es opposi te to i nterspine spaees on t he oute r margin of t he 
r in g .  No aux i l iary s p i n es . R i n g  often a l i t t le eon str ieted in t he polar spine 
attaehmen t reg ion . 

Cortieal shel l s  spongy , w ide ly separated from t he i n n e r  marg i n  of the 
r i n g . Med u l lary s he l l  lattieed . 

Oee ur renee : Bajoe ian to Upper C retaeeous . 

l ne l uded spee ies : Spongosaturnalis ? hexagonus Y AO , 1 972  
? Saturnalis euganeus SQU I N A B O L ,  1 9 1 4  
Spongosaturnalis ( ?)  s p .  FOR EMAN , 1 97 3  
Spongosaturnalis ? inuyamensis Y AO , 1 972  
Spongpsaturnalis ? septispinus· Y AO , 1 97 2  
Spongosaturnalis ? .tetraspinus Y AO , 1 972 
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Remarks : By i n c rease of t he n umbe r of ma rgina l  sp ines t he hexagon a l  to octo
gon a l  o ut l i n e  of t he rin g  is t ra nsformed to a po lygona l  to s ubci rc ul ar  one . l n  
th is  manner the gen us Spongosaturnalis C AM PB E LL & C LAR K ,  1 94 4 ,  evol ved 
i n  t he C retaceous from Hexasaturnalis n .  gen . 

Praehexasaturnalis n .  gen . from t he N or ian has t he same o utl i n e  of r in g , 
but the polar  spines are st i l l  s i t ua ted oppos ite to t he ma rgina l sp ines and t he : 
n a r row r i n g  i s  st i l l  fla t to shal low ova l  i n  c ross  sect ion . 

Yaosaturnalis n .  gen . has t he same o u.t l i n e  and s t r ucture of ri n g  a s  
Hexasaturnalis n .  gen . , but a uxi  l i ary spines a re presen t . 

· 

G en u s  Spongosaturnalis C AM P B E L L  & C LA R K ,  1 944 

Type spec i es : Saturnalis multidentatus SQ U l N A B O L ,  1 9 1 4 1 
( = Spongosaturnalis spini{erus CAM P B E L L  & C LA R K ,  1 944)  

D i a gnosi s :  R ing very n a r row w i t h  c ross section or d i ffe renti ated ( bladed , w i t h  
swe l l i n gs  o r  fur row s ) . O ut l i n e  of r i n g  s ubci rc ul a r , more o r  less constricted i n  
t he attachment reg ions o f  the 2 pol a r  spi n es w hic h a re a lw ay s  s it uated opposi te 
to t he i n te rs pi n e  s paces on t he outer ma rgin  of t he r in g .  W hole outer ma rgin 
of r ing with n umerous s pi n es . , 

Cort ical  she l l s  s pon gy , oute r one w i d ely sepa rated from t he i n n er 
ma rgin  of t he rin g .  Med u l la ry s he l l  ( s )  l att iced . 

Occur rence : M iddle  and Upper C retaceous . 

Rema r k s : l n  general Acanthocircus SQ U I N A BOL , 1 90 3 , ha s q uite a d i fferen t 
outl i n e  of t he r ing and t he sp ines a re mostly restr icted to t he polar  reg ion of 
t he long a x i s .  A l so t he Acanthocircus speci es w it h  total ly spined r in g a re 
most l y  q ui te d ifferent by an elon gated o ut l ine  of the r in g .  On ly  Acanthocircus 
italicus ( SQ U l N A  B O L ,  1 9 1 4)  w i t h  s ubov a l  outl i n e  is s im i l a r  I b ut on the other 
han d  t h i s  spec ies i s  rathe r  d i ffe ren t from t he genus Acanthocircus SQ U l N A B O L , 
1 90 3 �  a s  defin ed by i ts type s pec i es . 

Hexasaturnalis n .  gen . is d i st i n g u i s hed by i ts  hexagon al  to octogona l  
r ing  out l ine  and the fewer but  la rger s p i n e s .  By i n c rease of the spi n e  n umber 
the r in g  out l in e  of Hexasaturnalis n .  gen . ha s c han ged t hrough polygon a l  to 
subci rc ula r .  By th is  Spongosaturnalis C AMPB E LL & C LA R  K ,  1 94 4 ,  ha s seemi n g l y  
evol ved from Hexasaturnalis n .  gen . 

Genus Praehexasaturnalis n .  gen . 

T y pe spec ies : Palaeosaturnalis tenuispinosus DON O FR 1 0  & MOST LER , 1 97 8 

Deri vat io nomi n i s : Accord i n g  to the supposed phylogenetic l i ne Praehexasatur-

1footnote : Halotype here defi n ed by the s pec imen fi g ured by S U I N A BO L ,  
1 9 1 4 , o n  pl . 2 3 , fi g .  1 1  
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Gen us Praehexasaturnalis n . gen . 

T y pe spec i es : Palaeosaturnalis tenuispinosus D O N O RR 1 0  & MO ST LE R I 1 97 8 

De ri vatio nomi n i s : Accord i n g  to the s upposed p hy logenetic l i n e  Praehexasa
turna!is n .  gen . -- Hexasaturnalis n .  gen . 

D i a gnosi s· : R i n g  n a r row but not d i fferen t iated yet .  l ts c ross sect ion is fl a t .  
O ut l i n e  of r i n g  hexagon a l  t o  octogon al . 8- 6 very strong ma rgina l  sp ines . 
2 po la r sp ines opposi te to ma rgina l spi n es .  N o  a ux i l i a ry spines . N o  a ux i l i a ry 
s pi n es .  

Cortical  s he l l s  spong y .  Med u l la ry she l l s  latt iced . 

Occur rence : N ori an  of t he Tet hyan rea l m . 

l nc l uded spec i es : Palaeosaturnalis tenuispinosus DO N OF R I O  & MO S T L E R  
Spongosaturnalis elegans K O Z U R  & MOST L E R  I 1 97 2  

Remarks : l n  t he r i n g  out l i n e  t h i s  n e w  genus i s  q ui te i dentical  w i t h  Hexasa
turnalis n . gen . b ut the r i n g  i s  st i l l  f lat  to shal low ova l i n  c ross sect ion and 
ha s no  r idges . Moreover I t he pola r sp ines  a re s i t uated oppos i te to  t he ma rg i n a l  
spi n es . 

Palaeosaturnalis DO N O F R I O  & MOST LE R 1  1 97 8 1  i s  d i st i n g u i s hed by 
i ts  c i rcul a r  outl i n e .  Moreover I i n  t he most spec i es t he r ing is  b roader . 

Praehexasaturnalis n .  gen .  i s  a perfect t rans i t ional  form betw een Palaeo
saturnalis DO N OF R I O  & MO ST LER 1 1 97 8 1  and Hexasaturnalis n . gen . A s  for 
t he fi rst t ime i n  t hi s  gen us t he typical  r i n g  out l i n e  of the Hex a saturna l i n ae 
n . s ubfam . a ppears l i t  i s  a l ready placed in t hi s  subfami ly . 

Genus  Stauracanthocircus n .  gen . 

Der i vatio nomi n i s : Accord in g to the 4 pol a r  spines in c ross pos it ion . 

Type spec ies : Pseudohe/iodiscus concordis De W EV E R I  1 98 1  

D i a gnosi s :  R i n g  w it h  fl at  t o  o v a l  c ross section I very n a r row I s p i n y  I out l i n e  
s ub q uad ratic to s ubova l  I in  t he s horte r a x i s  a lways a l i tt le  con str icted . 4 pol a r  
spi n es i n  c ross pos it ion . N o  a ux i l i a ry spi nes . 

Cortical  s he l l s  s pongy I w id ely sepa rated from t he i n ner margin  of the 
r i n g . Medul la ry s hel l latt iced . 

Occ urrence : ? R haeti an , P l i en sbac hian . 

l nc l  uded speci es : Pseudoheliodiscus concordis De W EV E R  I 1 98 1  
Stauracanthocircus n .  s p .  ( = Pseudoheliodiscus s p .  aff. 
concordis De W EV E R  I 1 981 ) 

R e ma rks : Spongosaturnalis CAMPB E L L  & C LA R K  I 1 94 4 1  ha s on ly 2 polar  spi nes 
and a subci rc u lar  r i n g  put l i n e .  T he r i n g  ha s a round c ross sect ion or is 
d i ffe rentiated ( b laded etc . ) .  
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Stouroconthocircus n .  gen . der i ved from a new gen us w i t hi n  t he Palaeo
saturna l i n i  K O Z UR & M O S T L E R ,  1 98 1 , w hic h st i l l  ha s t he ty pica l  c i rc u la r , broa d ,  
fla t ri n g ,  b u t  a l ready 4 pola r  sp ines i n  c ross pos it ion . Spongosoturnolis q uodri
rodiotus K O Z U R  & MOST LE R ,  1 97 2 , and n . gen . n . s p .  ( =  Pseudoheliodiscus ? 
q uodrirodiotus K O Z U R  & MOSTLE R ,  1 97 2  sens u  De W EV E R , 1 98 1 ) belong to 
t h i s  new gen us .  T he latter spec i es would be a good type spec ies , b ut we have 
no mate r i a l  from t h i s  spec i es .  Spongosoturnolis q uodrirodiotus K O Z U R  & MO ST LE R ,  
1 97 2 , i n  t urn , i s  st i l l  somew hat t ran s i t ion a l  to Pseudohe/iodiscus K O Z U R  & 
MOSTLE R ,  1 97 2  emend . PESSAG N O ,  1 97 9 , and the refore not a good ty pe 
speci es for the new gen u s .  I n  t h i s  spec i es two oppos ite po l a r  spines a re sti l l  
c lear ly sma l ler  t han t he perpendic ular two ones . T he latte r  a r e  true pol a r  
spines , w hereas t he t w o  sma l le r  o n e s  a re st i l l t ransi t ional  between fi rst o rder 
pol a r  s pines  and second order . a uxi l i a ry spines . 

Genus Yoosoturnolis n .  gen . 

Deri,vat io nomi n is : l n  honour of Prof . D r .  A .  Y AO , Osaka . 

Type spec ies : Spongosoturno/is ? minoensis Y AO , 1 972 

D ia gnosi s :  Ring and spi nes strongly bladed . O u t l i n e  of t he r ing hexagon a l .  
6 very strong outer spi nes . 2 pol a r  sp ines oppos i te t o  i n tersp ine spaces on t he 
oute r margin  of the r in g .  2 - 4  sma l l a ux i l ia ry spi nes . C ortica l s hel l s  spongy . 

Occ ur rence : Bajoc ian of J apan and H unga ry . 

I nc l uded spec ies : Spongosoturnolis ? minoensis Y AO , l 97 2  

Remar ks : Hexosoturnolis n .  gen .  ha s n o  a u x i l i a ry spines but i t  i s identical  
ot herw i se .  · 

. Fam i l'y Vegh icyc l idae K O Z U R  & MOST LE R ,  1 97 2  

D i a gnos i s : One-layer latticed s i s k  outsid e  w i t h  la rge spines , i n n er margin 
i n d i st i n c t .  ln  w e i l  p reserved spec imens t he latt iced d i s k  reac hes a lmost to t he 
cent re . I nnermost part of t he latt iced d i s k  very t hin and t herefore often 
bro ken away . Pores in t he oute r part of di s k  di st inctly to i n d i s t i nct ly conen tri 
ca l ly a r ranged , in t he i nner  part a r ran ged mdre i rreg ular ly . l n  t he central  
open i n g  of t he d i s k  al way s 4 s hort thin sp ines i n  c ross pos i t ion a re p resent 
w hic h r un to a tiny mic rosphere w hic h is surro unded by spongy s hel l s .  

Cortica l she l l  ( s )  most ly lent ic ula r ,  somet imes g lob u la r ,  coverinig about 
t he ha l f  or more of t he la tt iced d i s k .  Som et imes t he w hole latt iced pa rt of 
d i s k  is  covered by a spongy layer end i n g  near t he d i s k  ma rgin i n  a c i rc ular  
ca ri n a .  ln  th i s case a lentic ula r s hel l i s  p resent only i n  t he cen tral  pa r t .  

Occ ur rence : Upper T r ia ss ie , most freq uen t  in t he Carn ian , rare l y  i n  t he 
N ori an . 

l n cl uded gene ra : Veghicyclio K O Z U R  & MOST LE R· , 1 97 2  
Corinocyclio K O Z U R  & MOST LE R ,  1 97 2  
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Rem a r k s : T he Veghicyc l idae KOZ U R  & MOST LE R ,  1 97 2 , a re t he o ldest rep resen
tati ves of  t he L i t hocyc l iacea E H R E N B E RG , 1 854 em end . K O Z U R  & MOST LE R ,  
1 97 2 , 1 98 1 , w it h  l atticed di s .k .  l n  Carinacyclia K OZ U R  & MOST LE R ,  1 97 2 ,  
even the spon gy cover ing  layer o f  the latticed d i s k  i s p resent . 

N o  rea l ri n g  s t r uctures a re p resent between t he pores·. B y  th is  a l so 
s pec imens w i t h  ful l y  p reserved spongy she l l s  can be eas i ly d is t i n g ui shed 
from the H e l i osa turna l i n i  K O Z UR & MOST L E R ,  1 97 2 .  As vi s ib le in spec imens 
w i t h  removed spongy she l l s ,  the i n n er st r uct ure of the Hel iosa turn a l in i 
K O Z UR & MOST LE R ,  1 97 2  ( and t he refore a l so of the Parasaturn a l idae K O Z U R  & 
MOSTLE R ,  1 97 2  emend . )  and of the Veghicyc l i dae K O Z U R  & MOS T LE R , 1 97 2 ,  
i s  q ui te d iffe ren t .  N o  la tticed d i s k  i s  p resen t  i n  any parasaturn a l i d  gen us . 
Most probab l y  the latticed d i s k  ha s evo l ved by in ward grow i n g  of the r i n g  i n  
t he Hel iosatlirn a l i n ae K OZ U R  & M O S T LE R , 1 972  ernend . ,  i n  a w a y  that  con nec
t i n g  bars were bui l t  up between t he a u x i l ia ry s p ines . 

L i ke the modern L i t hocyc l ia cea E HR E N B E R G ,  1 85 4 ,  the gen u s  Carina
cyclia KO Z U R & MOSTLE R ,  1 972 a l ready has a spongy cover i n g  layer on t he 
upper a nd lower s ide of t he la tticed d i s k , st i l l  not p resent in Veghicyclia 
K O Z  UR & MO ST LE R , 1 97 2 .  T herefore both gen e ra a re rathe r  d i fferent in t he i r  
st r uctures and t he p laci n g  of bot h genera i n  one b y  PESSAG N O ,  1 97 9, i s  not 
wei l understandabl e .  

l n  a n y  case t he Veg hicyc l idae K O Z U R  & MOST LE R ,  1 97 2 ,  a re t h e  basic 
g ro up for L i t hocy c l i acea E H R EN B E RG , 1 85 4 ,  w it h  latticed d i s k ,  w he rea s the 
H e l i od isc inae K OZ UR & MOST LE R ,  1 97 2  emend . ( Pa rasaturnal idae K O Z U R  & 
M O S T LE R , 1 97 2  emend . )  a re the basic group for t he spumel la r ian saturna l i d s .  
B ec a use of t hi s  fact a n d  t he stri  k i n g  d iffe rences in  t he inner  st ruc utres bet
ween t he Veghicyc l idae K O Z U R  & MOST LE R , 1 97 2 ,  and t he Palaeosaturna l i dae 
K O Z UR & MOSTLE R ,  1 97 2  emend . ,  it is i m possi b le to p lace the Veghicyc l idae 
K O Z UR & MO ST LE R , 1 97 2 , as subfam i ly i n  t he Para saturna l i dae K O Z U R  & 
M O S T LE R , 1 972 , a s  p roposed py P E SS AG N O ,  1 97 9 ; and a dopted by De W E V E R ,  
1 9 8 1 . 

Genus Veghicyclia K O Z U R  & MOST LE R ,  1 97 2  

Type spec ies : Veghicyclia pulchra K O Z U R  & MO ST LE R ,  1 972  

R emarks : A s  a l ready poin ted out i n  KOZ U R  & M O S T L E R ,  1 97 8  ( appendi x )  
Veghicyclia robusta K O Z U R  & MOST LE R ,  1 97 2 , i s  a synonym o f  V .  austriaca 
K O Z UR & MOSTLE R ,  1 972 . T he d i fferences a re c a used by intraspec i fic va r iat ions . 

Veghicyclia multispinosa K OZ U R  & MOST LE R ,  1 97 2  i s  a sy nonym of 
V. globosa K OZ U R  & MOST LE R ,  1 97 2 .  T he g lobula r s he l l is part ly des t royed 
in t he mate r i a l  of V .  multispinosa KOZ U R  & MOST LE R ,  1 97 2 , therefore i t  seems 
to be s ha l lower ( more lentic u la r ) . So the di ffe rences between these two spec ies 
a re on ly p reservation-control led . 

T he spec i men fi gured by K O Z U R  & MOS T L E R , 1 97 2 , on p l . 3, fi g .  2 ,  
be long s to V .  goestlingensis KOZ U R  & MOST LE R , 1 97 2 , a n d  not to V .  haeckeli 
K O Z U R & MOS T LE R , 1 97 2 .  T he spec imen fi gured by K O Z U R  & MO ST LE R ,  1 97 2 , 
on p l . 3 ,  fig .  3, belon g s  to V .  haeckeli K OZ UR & MOST LE R ,  1 97 2 ,  a nd not 
to V. austriaca K O Z U R  & MOST LE R , 1 97 2 .  
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Superfa m i ly Spong uracea H A E C K E L ,  1 86 2  emen d .  K O Z UR & MOSTLE R ,  1 98 1  

Fam i ly Oert l i spon g idae .K O Z U R  & MOST L E R ,  1 980 

G en u s  Oertlispongus D UM I T R I CA , K O Z U R  & MOST LE R ,  1 980 

Type spec ies : Oertlispongus inoequispinosus D UM I TR I CÄ , K O Z U R  & M O S T LE R , 1 980 

Oertlispongus onnulatus n. s p .  

( P I .  1 ,  fig .  6 )  

" Deri vatio nomi n i s : Accord i n g  t o  t he r i n g- l i ke .ma in  spi n e .  

Hol otype : T he spec imen on pl . 1 ,  fi g .  6 ;  rep . no . T 5 8 3 9 .  

Loc us typic us : T retto ( V icent i n ian A l ps ) . 

Stra t um typic um : Sampie TT 1 3 , Low er Ladin ian . 

D ia gnosi s :  Spongy spherical  shel l con s i sts  of n umero u s  concent r ic layers . 
Pola r spi ne recurvated ri ng- l i ke .  T he d i stal  end of th i s stout  po lar  s p i n e  i s  
connected w i th  t he s hel l .  M inor spi n e  in  pol a r  pos i t ion , stra i g ht ,  often ab sen t .  
B y - s p i n es i n  a b unc h i n  t he m idd le  part o f  the shel l ,  often a bsent . 

Mea s urements : D iameter of s hel l : 1 0 9- 1 2  3 J..lm . 

Occ urrence : Low er Lad i n ian of the Southern A lps . 

Rema rk s : T he strong ly rec urvated d i sta l  end of Oertlispongus longicurvatus 
n .  s p .  i s not conn ected w i t h  t he s he l l .  

Oertlispongus longirecurvatus n .  s p .  

( p I .  1 1 f i  g o 5 ) 

D e r i vatio nom in i s : Accordi n g  to t he very lon g ,  ex tremely strongly rec urvated polar 
spi n e .  

1 982  Oertlispongus inaeq.uispinosus D UM I T R I C Ä , K OZ U R  & MOST LE R -
D UM I T R I C Ä , p .  6 4- 6 5 ,  p l . 1 ,  fi g s .  6 ,  7 ,  9, non ! fi g s .  2 ,  4 .  

Halotype : T he spec i men on p l .  1 ,  fi g .  5 ;  rep . no . T 5 8 3 8 .  

Loc us ty p ic u s : Recoaro ( V icent in ian Alp s ) . 

Stratum typic um : Sampie M D  1 ,  Lower Lad in ian . 

D iagnosi s :  S pongy s he l l  s p he rica l w i th  5- 8 concentr ica l  layers . M a i n  sp ine  stout , 
strongly  rec u rvated in the di rect ion of t he shel l ,  b ut not connected w i t h i t .  
M ino r  s p i n e  rarely p reserved ( ?  o r  not p resen t ) . By- s p i n es in  a b unc h on 
the m id d le part of t he s he l l ,  somet imes m i s s i n g .  

Mea surements : D iameter of she l l : 86- 91  JJm . Length of stra i ght p a r t  of spi n e : 
85- 98 J..lm .  Len gth of rec urvated part of spi ne : 1 8 1 - 2 07 J..lm .  
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Occ urre nce : Lower Lad i n i a n  of the Southe rn A l ps and of T ra n s sy l van ian  Nappes . 

R em a rks : l n  Oertlispongus ina equispinosus O UM J T R J CA , K O Z UR & MOST LE R , 
1 980 , t he ma i n  sp ine  i s  n ever  recurvated in t he di rect ion of the s he l l . 

I n  Oertlispongus annulatus n .  s p .  t he rec urvated part is attac hed to 
t he s hel l .  

C oncl us ion s 

As s hown i n  t he example of saturnal ids , a l l  c haracters of t he rad iol a r i a n s  have 
to be con s id e red to get a more rel iab le c la ss i fication of thi s fos s i l  g ro up . To 
regard o n ly t he s he l l  s t r ucture and t he p resence or, a b sence of a u x i l i a ry spines 
as s upra generic  c ha racters l i ke i n  t he c la ssi fication of PESSAG N O ,  1 97 9 ,  
a dopted by O e  W EV E R ,  1 98 1 , a n d  regarded t he re a s  nat ural  1 1 non .:. Haeckel ian 11 
c la ssi ficat ion ,does not g i ve a c lass i fication n ear  to t he natural  one .  

A s  know n s ince H AE C K E L  the morphology i s  one o f  t he most i mpo rtant 
c ha racte rs for the c l a ss i fica t ion of the radio lar ia n s .  Beca use of a Iot of homeo
morphies , t he outer morphology cannot be t he on l y  c ri terion of t he radio lar ian 
c la s s i fication . But  l i kew i se a l so the she l l  structures s how cons idera ble homeo
morp hy . Spongy and latt iced s hel l str uctures developed i n dependent ly  in severa l 
fam i l ies of a l l  rad iol ar ian  s uborders . 

B es i des t he o ute r morphology ( inc l ud i n g  the p resence or absence of 
b i po lari ty ) and s he l l  structures the central  structure of the rad io l a r ian s 
( p resence or absence of a cen tra l  spic ular sy stem ) i s  an i m po rtan t  feat u re for 
t he s up ra generic sy stemat ics of radi o l a r ian s .  l n  the spec i a l case of the saturna
l i ds t he fol low i n g  features s hould be considered : O ut l i n e ,  c ross section and 
sc ulpture of ri n g ,  p resenc e ,  d i st ri bution and form of ma rgina l  spin es , n um be r  
a nd d i fferent iat ion of po l a r  spi nes , p resence or absence of a ux i l ia ry spines . 
S i z e  and struct ures o f  cort ical  and med ul lary s hel l s ,  p resence or absence of 
an  i n tern a l  sp ic ula r sy stem . 

T he p resence and absence of aux i l i a ry sp ines i s  a s ubord i n a te c ha racte r .  
Both in  t he sp umel lar ian and entac tina rian saturn a l i ds genera w i t h  a nd w i t hout 
a ux i l iary s p i n es are p resen t .  T h i s  i s  on ly a function of the si ze of t he outermost 
cortical  she l l . l f  it reac hes nearly o r  en ti rely to t he i n ner ma rg in  of the r i n g ,  
a ux i l i ary spi n es a re p resent .  l f  t he o utermost cort ica l  shel l  i s  w i dely sepa rated 
from t he ri n g , second ord e r  a ux i l i a ry s p i n es a re a bsen t .  T he p resence o r  
a bsence o f  aux i l i a ry s pines  i s  here con s idered only a s  a gen e ric  c ha racte r and 
not a s up ra generic one l i ke in the c lassi  fication by PESSAGN 0, 1 97 9 ,  adopted 
by Oe W EV E R ,  1 98 1 . Pe rhaps it  is o n ly a species  d i ffe rence . 

O n l y  t he con s i dera tion of the a bove mentioned t hree ma i n  c ha racters 
( oute r mor phology , s he l l  struct ure , and cen tra l  structure ) a nd above a l l  the 
c hanges of these c haracte rs in phy lomorphogenet ic l ines w i l l  f ina l ly g i ve us a 
more nat u ra'l c la ss i fica t ion of the · rad iola r ian s .  

Accordi n g  to t he central  structure the Mesozoic sat urna l id s  be long to 
2 s u borde r s ,  to the E ntact inar ia  K O Z U R  & MOST LE R ,  1 98 2 ,  w i t h  in terna l 
spic ular  sy stem , un ti l now on ly  found i n  T r i a ss ie saturna l id s ,  and to the 
Sp umel l ari a E H R EN B E R G , 1 875 , w hic h rep resen t the ma i n  stoc k of saturna l ids . 

W i t h in  t he spumel lar ian  sat urna l ids we can observe t he fol l owing t ren d s : 
T he re i s  a conservat ive stoc k ( He l iosaturn a l i nae K O Z U R  & MOST LE R ,  1 972  
emend . )  w it h  more o r  less b road , en t i rel y fl at a n d  und iffe rent iated spiny r in g .  
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T he on l y  more important  supra spec i fie e ha n ge w i th in t h i s  g roup i s  t he s hift i n g  
o f  the polar  s p i n e s  from a pos i t ion oppos ite t o  t he ma rg ina l  spi nes in  a pos i t ion 
opposite to t he i n terspine s paee s .  T h i s  is a reeti l i nea r evol ution . l n  t he C a r n ian  
a l l  spee ies belon g to  t he fi rst group ( pola r spi n es opposite to  ma rgina l  spin �s ) I 
from the N ori a n  to t he Bajoe ian both groups oee ur w it h  dec rea si n g  freq uen e y  
o f  t he fi rst one l a nd from t he U p p e r  J urassie t o  t he U pper C reteeous on l y  t he 
l a tte r g roup oee urs . 

A second s up raspec i fie development in t he Hel iosaturna l i nae i s  t he tran s
forma tion of second order  a ux i l ia ry spin es i n to f i rst  o rder sp ines l so t hat  the 
po lar  spines a nd t he a ux i l i a ry spi n es eannot be d i st in gui s hed a ny more . T h i s  
development only oee urs i n  some taxa . By t h i s  deve lopment gene ra w i t h  4 or 
more fi rst order sp ines evol ved ( e .  g. Soturnosphoero T I·C H OM I ROVA I 1 97 5 ) . 
T h i s  i s  a b l ind  end i n g  deve lopment and eand be observed o n l y  from t he N or ian 
to  t he L i a ssie ( see tab le  1 ) .  

T he He l iosaturna l inae K O Z  U R  & MOST L E R  I 1 972  ernend . I a re the b a s ie 
g roup for a l l  other spumel lar ian saturna l id s  and most p robably a l so for ty pieal  
representatives of the L i t hocye l iaeea E H R E N B E RG I 1 854 emend . K O Z U R  & 
MOSTLE R 1  1 97 2 1 1 98 1 1 w it h  la ttieed di s k .  T he latte r may have evo lved from 
t he Hel iosat urnal i nae K O Z U R  & MOST LE R I  1 97 2  emend . I by m u l t i pl ieation of the 
ri n g  to a l a tt ieed d i s k .  

T he other spume l l a rian sat urnal id s  evol ved in  several l ines  w hie h sta rted 
in d i ffe ren t t i mes d urin g  t he Upper T r iassic . T he eom mon e haraete r of a l l  these 
deri ved spumel l a r ian saturn a l i d s  is t hat  the r i n g  got v ery n a r row I i t  got an 
oval to round eross s ection and fin a l ly it  got more or less undi fferen t iated 
( bladed l swel l i n gs l furrows ) .  

Al ready in  t he Low er C a rn ian ( Cordevo l i a n ) the Aean t hoc i re inae 
PES SAG N O � 1 97 7  emend . I a n d  most probably both subfa m i l i es have indepen
den t ly developed from the Oert l i s pongidae K O Z U R  & MO ST LE R 1  1 980 . ln t he 
Aeanthoe i re i nae PES SAGN O  I 1 977 ernend . I not on ly the eross  sect ion of the 
r i n g  ehan ged l b ut a l so t he outl ine  of t he r i n g . A lrea dy t he r i ng of the most 
p r i mi t i v e  Cordevo l ian  Aea n t hoc i re inae i s  st ron gly e longated perpen dieul a r l y  
t o  t he ax is  o f  the pola r spi n es . T h i s  feature a n d  t he smoot h ri n g  in  t he most 
p rim i t i v e  Aea nthoe i re inae i ndieate t hat  t he Hel iosa turna l i nae and t he Aean t ho
e i re inae do not have t he same forerunners w i t hin t he. Oertl i spon gida e .  As in  
t he O rt l i spongidae i n  d i ffe rent  l in es r ing st rue tures or ha l f- ri n g  str uet ures 
evol ved and gene ra wi t h  smooth o r  sp ined ha l f- ri n g s  oee ur I t he a ss umpt ion 
of d i ffe rent forerunners for t he Aean t hoc i rc inae and Hel iosaturn a l i n ae w i t hi n  
t he Oe rt l i spong idae i s  hi g h l y  p robable . Moreover I t here ex i st taxa w i th roun d  
a n d  more elongated ha l f- ri n g s  w i t hin t he Oertl i s pongidae . 

T he h ighly  spee ia l i zed Aean thoc i re i n ae w ere eertai n ly not the forerun
ners of the Sa turnal idae D EF LA N D R E I  1 95 3 1  beeause t hi s  fam i ly ha s no 
represen tati ves w it h  st rong l y  elon gated r i n g  and t he med ul la ry s hel l of t he 
Aean thoe i rei nae i s  a l way s a t i n y  l attieed mie rosphere . 

T he Pa rasaturna l i n ae K O Z U R & MOST LE R  I 1 97 2 1  s urely derived d i reet ly 
from t he Hel iosaturna l inae K O Z U R  & MOST LE R 1  1 97 2  emend . T hey ha ve p re
served the e i re u la r outl i n e  of t he ri n gs and i ts q u ite spiny outer margin . T he 
r i n g  i s  double or m ul t i p le i n  t hi s  group l a development w h ie h i tera t i vely oee urs 
w i t hin t he Para saturna l i dae K O Z U R  & MO ST L E R 1 1 97 2  emend . B ut the g row i n g  
mec ha n i sm o f  the do uble . ri n g  i s  q u ite d iffe ren t in  the Hel iosaturn a l i n i  K O Z U R  
& MOST LE R  I 1 972 1 a n d  i n  the Pa rasaturn a l i nae K O Z U R  & M O ST LE R I 1 97 2  
( see t hese taxa ) . 
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T he Hexasaturn a l i nae n .  s ubfam . have di rect ly  evolved from t he Hel io
saturna l i n ae KOZ UR & MOST LE R ,  1 97 2  ernend . ,  beg inn i n g  in t he N or ian . At  
fi rst o n ly the out l i n e  of the r in g ha s c ha n ged from c i rc u la r to  hex agona l o r  
octogonal . A l l  othe r  cha racte r s  of the Hel iosa turnal inae rem a i n ed unc han ged 
in t he beginn i n g .  On ly late r  the ri n g  got h i g h l y  d i fferen t iated and fin a l ly 
some h i g h ly evol ved taxa got again a s ubci rc ula r  outl i n e  of the r in g ,  w he rea s 
the c ross section of the ri n g  rema i n ed ro un d or t he d i fferen t iat ion of the 
r ing rema i n ed unchanged . T hese Hexasat urnal i nae w i t h  secondar i l y  s ubC i rc ular  
ri n g  may be the forerun ners of the Saturna l idae D E F LAN D R E , 1 95 3 ,· w hic h 
a re on l y  di st ingu i s hed by a l att iced cort ica l she l l  i n stead of spongy one s .  
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P LA T E  1 

F i g s . 1 - 3 :  

F i g .  4 :  

F i g .  5 :  

F i g .  6 :  

P LA T E  2 

F i g .  1 : 

F i g .  2 :  

F i g .  3 :  
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Explanation o f  plates 

Pseudoheliodiscus ? interruptus n . sp . , sample Y 6.  F i g .  1 ,  2 :  
x 2 0 0 ; fi g .  1 :  rep .  no . T 5 84 5 ,  fi g .  2 :  rep . no . T 5846 . 
F i g .  3 :  holotype , x 2 6 0 , re·p . no . T 5837 . 

Pseudoheliodiscus bipartitus ( K O Z  U R  & MOST LE R ,  1 97 2 ) , 
somew ha t  deform ed s pec imen , sample Y 6 .  x 1 6 0 ,  rep . no-. 
T 5 838 .  

Oertlispongus /ongirecurvatus n.  s p . , holotype ,  sample M D  1 ,  
x 320 , rep .  nö . T 5 8 3 9 .  

Oertlispongus annulatus n . sp . , holotype l sample M D  1 ,  
x 300 1  rep . no . T 5 840 . 

Spongosaturnaloides trispinosus n .  s p .  I holotype , sample 
A S  81  x 1 80 1  rep . no . T 5 8 2 2 .  

Praeacanthocircus carnicus n . gen . n . s p . , holotype l sample  
A S  7 I x 360 1 rep . no . T 5836 .  

Spongosaturna/oides quinquespinosus ( K O Z U R  & MOST L E R  I 

1 972 ) , sam p le AS 7 I x 260  I rep . no . T 5 2 84 .  



Fi g .  4 :  

P LA TE 3 

F ig .  1 :  

F i g . 2 :  

PLA T E  4 

F igs . 1 ,  2 :  

F i g .  3 :  

P LA T E  5 

F i g . 1 :  

. F ig .  2 :  

F i g .  3 :  

F i g .  4 :  

F i g . 5 :  

P LA T !=  6 

F i g .  1 :  

F ig .  2 :  

P LA T E  7 

F i g . 1 :  

Pseudoheliodiscus dono{rioi n . sp . , holoty pe , sample Y 6 ,  .x 1 80 ,  
rep .  no . T 5841 . 

Spongosaturnaloides multideniatus n .  s p . , holotype , sample 
A S  8 ,  rep .  no . T 582 3 ,  a) w hole test , x 2 6 0 ; b) a lmost eq ua
tori a l  v iew , spicu lar  system wei l  v i si b le ,  x 660 ; c) obl i q ue 
eq uator ia l  v i ew , spic ular  system wei l v i s i bl e ,  x 1 000 . 

Austrisaturnalis spinosus n . sp . , holotype , sample AS 7 / 1 3 , 
x 4 0 0 ,  rep . no . T 5 82 6 .  

Hungarosaturnalis multispinosus n . s p . , sample X 1 2 ,  fi g .  1 :  
holotype , x 2 6 0 ,  rep . no . T 5 8 2 8 ,  a )  p lane v iew ; b )  obl i q ue 
v iew ; fi g .  2 :  x 2 40 ,  rep .  no . T 5830 .  

Hungarosaturnalis longobardicus n .  s p . , sample K öves kal 6 ,  
x 2 6 0 , rep . no . T 5 8 35 .  

Palaeosaturnalis_ latiannulatus n .  s p . , holoty pe , sample Z u l '6v y ,  
x 1 50 ,  rep . no . T 5 8 4 2  . 

Palaeosaturnalis mocki n .  s p . , holotype , sample Z u l '6v y ,  
x 1 80 ,  rep .  no . T 5 84 3 .  

Pseudoheliodiscus viejoensFs PESSAG N O ,  1 97 9 ,  sample Z u l '6 v  y ,  
x 2 8 0 , rep .  no . T 8544 .  

Hungarosaturnalis longobardicus n.  s p . , holoty pe , sample 
Köveskal  6 ,  x 2 2 0 ,  rep . no . T 5 834 .  

Hungarosaturnalis multispinosus n .  s p . , the same s pec imen as 
on p l . 4 ,  fi g .  1 ,  holotype , v i ew i n  t he plane of eq uato r i a l  r i n g , 
sample X 1 2 ,  x 260 , rep . no . T 582 8 .  

Hungarosaturnalis multispinosus n .  s p . , sample K öveskal 6 ,  
rep .  no . T 5 8 2 9 ,  a )  w hole spec imen , coa rsely latt iced med ul l a ry 
s hel l w ei l  v i s i b le , x 260 , b )  detai l ,  i n ter ior  part of med u l lary 
s he l l  w i t h  spic ular  system , x 1 30 0 .  

Palaeosaturnalis triassicus ( K O Z U R  & MO ST L E R ,  1 97 2 ) , sam ple 
A S  2 2 ,  rep . no . T 5 847 , a) w hole speci men , x 220 , b) deta i l  
from ·t he centrat  part , x 1 2 0 0 .  

A ustrisaturnalis s p . , steroscan p hoto , det a i l  of i n n ermost part , 
w he re 2 of t he 4 fi rst order pol a r  sp ines a re st i l l  conn ected . 
t he other 2 a re b ro ken away i n  t he central  pa rt  a nd now only 
connected with the outer r in g .  I n si d e  of  t he fragmentary 
med ul lary s he l l  w i t h  la rge pores a ba r-centred spic ula r  sy stem 
is c lea rly v i s i bl e .  3 s p i n es b ranc h off from eac h end of t he 
bar . Typical  E ntac t i n a r ia s pi c u la r sy stem . Sampie K öves ka l 6 ,  
x 1 30 0 ,  rep . no . T 5 8 33 .  
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F i g s .  2 ,  3 :  

F i g .  4 :  

Hungarosaturnalis multispinos us n .  sp . ,  sample K öves ka l 6 ,  
fi g .  2 :  o uter she l l  preserved , x 2 0 0 ,  rep . no . T 5 8 3 1 , fi g .  3 :  
oute r and i n ner s he l l  des t royed , f i  rst o rder po lar  spines and 
a ux i l i a ry spi nes wei l v i s i b le , x 260 , rep .  no . T 5 8 3 2 .  

Veghicyclia glabosa K O Z U R  & MOS T LE R ,  1 97 2 , sample A S  2 2 ,  
x 1 30 ,  rep . no.  T 5844 .  

Reposi tory s i te : T he mater ia l  i s  depos i ted i n  t he co l l ect ion of the H ungarian 
G eo l ogical  I n st i t ute , B udapest . 
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Plate 1 
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Plate 2 
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Plate 3 



Plate 4 
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Plate 5 



Plate 6 
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Plate 7 
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