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A bstract: A new classification o f  the suborder Amphiastraeina Alloiteau, 1952 is proposed based on micro
structure. It is supposed, that the distinguishing of the suborder Heterocoeniina Morycowa, 1964 (not Beauvais,
1977) is not justified in consideration o f microstructural and morphological features. Two superfamilies: 
Amphiastraeoidea and Heterocoenioidea which display differences in the microstructure o f radial elements are 
introduced into the suborder Amphiastraeina. The development o f skeletal elements in both groups is chara
cterized by the wall developed prior to the septa. The wail is composed o f medium-sized and thick, compound 
(branching) polyaxial main trabeculae giving secondary trabeculae. Septa are formed by minitra- beculae which 
are in microstructural continuity with trabeculae o f the wall.The distinctive development o f secondary septal 
trabeculae in taxa o f  the superfamily Heterocoenioidea is reflected by the spiniform septal ornamentation. The 
occurrence of intracalicular budding (Taschenknospung, septal division) is noted in some heterocoeniids. Three 
species: Confusaforma carpathica sp.n., Preverastraea tenuiseptata sp.n., and Thecidio- smilia morycowae sp.n. 
(family Heterocoeniidae) are described from the Upper Jurassic and Lower Cretaceous of the Polish and 
Romanian Carpathians.

A bstrak t: Opierając się na interpretacji mikrostruktury zaproponowano klasyfikację koralowców z podrzędu 
Amphiastraeina Alloiteau, 1952. Ze względu na cechy mikrostrukturalne i morfologiczne podrzędu Hetero
coeniina Morycowa, 1964 (nie Beauvais, 1977), uznano, że jego wyróżnianie jest nieuzasadnione. Do podrzędu 
Amphiastraeina wprowadzono dwie nadrodziny: Amphiastraeoidea and Heterocoenioidea, wykazujące różnice w 
mikrostrukturze elementów radialnych. W rozwoju szkieletu ściana powstawała wcześniej niż septa. Ścianę 
budują średnie i duże wieloosiowe trabekule główne, od których odchodzą trabekule wtórne. Drobne trabekule 
septalne stanowią kontynuację trabekul ściany. Rozwój wtórnych trabekul septalnych u Heterocoenioidea 
odzwierciedla ostroguzkowa ornamentacja septów. U niektórych heterocenidów zaobserwowano występowanie 
pączkowania wewnątrzkielichowego (Taschenknospung, podział septalny). Z górnej ju iy  i dolnej kredy Karpat 
polskich i rumuńskich opisano trzy gatunki: Confusaforma carpathica sp.n., Preverastraea tenuiseptata sp.n. i 
Thecidiosmilia morycowae sp.n. (rodzina Heterocoeniidae).
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INTRODUCTION

C orals be long ing  to  the suborder A m phiastrae ina  A llo i
teau, 1952 occupy  a p a rticu la r position  am ong Scleractin ia  
because o f  th e ir specific m orpho log ica l features (bilateral 
sym m etry , lonsdaleo id  sep ta) and types o f  budding. The 
p resence  o f  these  features w hich  approxim ate them  to R u- 
gosa is u sua lly  exp lained  by convergence, although the p o s
sib ilities o f  phy logenetic  re la tions betw een them  have not 
been excluded  (e.g. M eln ikova & R oniew icz, 1976). Up to 
now , co ra ls be longing  to  A m phiastrae ina  have been in 
c luded  in fou r fam ilies (c lassifica tion  accord ing  to  th e  c las
sification  o f  M eln ikova &  R on iew icz , 1976). T hey  range 
from  H ettang ian /S inem urian  to  C enom anian  w ith  the h igh

est d iversity  in the U pper Jurassic. T he m ore deta iled  d is
cussion o f  these corals can be  found  in the papers o f  A llo i
teau  (1957), L. B eauvais (1974, 1976), E liäsovä  (1975, 
1976b, 1978) and M eln ikova &  R o n iew icz  (1976).

In  th is study, tax a  w hich , up to  now , w ere  classified  
am ong the suborder H eterocoen iina  M orycow a, 1964 (not 
M . B eauvais, 1977) are p laced  in A m ph iastrae ina . T he tax 
onom y o f  these corals, know n from  O xford ian  to  San tonian  
(very  rare in th e  U pper Jurassic) w as d iscussed  in g reater 
detail in the paper o f  M. B eauvais (1977), and  th e ir m icro 
structure w as d iscussed  by  M orycow a (1971).

T he suborder A m phiastrae ina  is poorly  rep resen ted , in 
term s o f  both  species and  genera  in  Ju rassic  and  C retaceous 
coral assem blages. A n excep tion  to  th is is the h igh ly  d iv e r
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Fig. I. Map of Poland and geological sketch-maps of Polish Outer Carpathians showing type localities o f Thecidiosmilia mory>coxvae 
sp.n. (A) and Confusaforma carpathica sp.n. (B). 1 - autochthonous Miocene; 2 - Skole nappe; 3 - Sub-Silesian nappe; 4 - Silesian 
nappe; 5 - Magura nappe

sified  assem blage o f  am phiastrae inas (m any  endem ic taxa) 
know n from  the Ś tram berk  L im estone (T ithonian  - low er 
B erriasian) o f  M orav ia  (e.g. E liâsovâ, 1975, 1976b, 1978) 
and from  exotics o f  Ś tram berk -type  lim estone from  the P o l
ish O uter C arpath ians (approx im a te ly  20 species belonging 
to 12  genera).

T he fo llow ing gen era  d iscussed  in th is study  belong  to 
the fam ily  A m phiastrae idae  O gilv ie, 1897, em end. E liâ
sovâ, 1975: A m p h iastraea  E tallon, 1859 , A m phiau lastraea  
G eyer, 1955, M itrodendron  Q uensted t, 1881, P leurophyllia  
de F rom entel, 1856, P seudop istophyllum  G eyer, 1955. The 
genus P ro donacosm ilia  M eln ikova, 1976 belongs to the fa
m ily  D onacosm iliidae  K rasnov , 1976, em end, R oniew icz, 
1976, and  the genus In tersm ilia  E liâsovâ, 1974 belongs to 
the fam ily  In tersm iliidae M eln ikova & R oniew icz, 1976. 
T he fo llow ing  genera  are  included  in the fam ily  H etero- 
coen iidae  O ppenheim , 1930, em end.; (?) A m phim eandra  L. 
B eauvais &  M ori, 1988, A ulastraeopora  P rever, 1909, H et-  
erocoen ia  M ilne-E dw ards &  H aim e, 1849, H exapeta lum  
E liâsovâ, 1975, L a tu sa stra ea  d 'O rbigny, 1850, P achycoenia  
A llo iteau , 1952, P reverastraea  L. B eauvais, 1976, Theci
d iosm ilia  K oby, 1888 and  C onfusa form a  Löser, 1987. The 
latter genus has been p laced  until now  in the suborder S tyli- 
nina A llo iteau , 1952.

MATERIAL

T he species C on fusa fo rm a  carpa th ica  sp.n. has been 
reco rded  from  exotic  o f  Ś tram berk-type lim estone found in 
the B ab ice  C lays (P aleocene; R ajchel, 1990) in L ubenia  
near R zeszów  (S ko le  U nit, Polish  O u ter C arpath ians, Fig. 
IB ; fo r exact location  see K xopaczek, 1917). T he Śtram - 
berk -type  lim estone is th e  age and facies equ ivalen t o f  the 
Ś tram berk  L im estone (e.g . M orycow a, 1964a, 1974; H off
m ann, 1992). B ased on the age assignm ents o f  the Stram -

berk-type Jim estone (e.g. M orycow a, op.c .) and the S tram - 
berk L im estone from  M orav ia  (H ouśa, 1990), ob ta ined  thus 
far, it is supposed  tha t C. carpa th ica  rep resen ts the T itho 
nian - low er B erriasian  interval. A cco rd ing  to  E lias &  E liâ
sovâ (1986), the deposition  o f  the Ś tram berk  L im estone in 
M oravia could have persisted  up to  the H auteriv ian .

The species T hecid iosm ilia  m orycow ae  sp.n. w as re 
covered from  conglom erates be long ing  to  the G rodziszcze 
B eds (low er A ptian; see M orycow a, 1976) from  Jastrzęb ia  
near L anckorona (Sub-S ilesian  U nit, Polish  O u ter C arpa
th ians, Fig. 1A). A  rich coral assem blage from  this locality  
has been described prev iously  by  M orycow a (1964b).

P reverastraea  tenu isep ta ta  sp .n . w as found  in U rgonian 
lim estones o f  B arrem ian  - early  A ptian  age (P opescu  & 
Patru lius, 1964, see also M orycow a, 1971), w hich  appear as 
recycled  elem ents w ith in  the fly sch  deposits (B arrem ian  - 
A ptian) in V alea Izvorul A lb (R arau  region, R om anian  E ast
ern C arpath ians, Fig. 2).

A  new  m icrostructure  in terp re ta tion  o f  the suborder

Fig. 2. Map of Romania showing localization o f region Rarau, 
where Preverastraea tenuiseptata sp. n. was collected
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A m phiastrae ina  is based m ostly  on  studies o f  m aterials from  
Prof. M orycow a 's co llec tions (Jag ie llon ian  U niversity), d e 
rived  from  th e  T ithonian  - L ow er C retaceous deposits o f  the 
Polish  O u ter C arpath ians and  from  the  L ow er C retaceous 
deposits o f  E astern  C arpath ians in R om ania  (see M orycow a, 
1964a, 1964b, 1971, 1974). A ll s tud ied  specim ens are 
housed at th e  Institu te o f  G eologica l Sciences o f  the Jag ie l
lonian U niversity .

REVIEW OF OPINIONS ON THE 
MICROSTRUCTURE AND 

CLASSIFICATION OF THE SUBORDERS 
AMPHIASTRAEINA 

AND HETEROCOENIINA

T he m icrostructure  o f  A m phiastrae ina  and H eteroco- 
en iina  has been  the sub jec t o f  excep tionally  d iffering  in ter
p re tations, m ostly  because  o f  the poor p reservation  o f  the 
skeleton m icrostructu re  in these  corals.

O g ilv ie  (1897; see also  O gilv ie , 1896), w ho first d istin 
gu ished  th e  fam ily  A m phiastrae idae , gave the fo llow ing 
descrip tion  o f  their m icrostructure: there appear very 
closely  s itua ted  trabecu lae  in the septa; the real w all is 
com posed  o f  septal sp ines (“sep ta ld o m en ” i.e. horizontal 
trabecu lae), w hich create aragonite  fibres, p ro jecting  from  
the dark  line o f  w all. In O g ilv ie ’s opinion, the m icrostruc
ture o f  the w all is s im ilar to  th a t o f  septa.

T he genus H eterocoen ia  w as in itially  included  in the 
fam ily  A m phiastrae idae , and subsequently  e levated  by O p
penheim  (1930) to the ca tego ry  o f  fam ily.

V aughan  & W ells (1943) and W ells (1956) did not 
d is tingu ish  the fam ily H eterocoen iidae  in th e ir classification  
o f  Scleractin ia . Instead, they  p laced  the m ajority  o f  hetero- 
coeniids in th e  fam ily A m phiastrae idae, w hich w as included 
in the subo rder Fav iina V aughan  & W ells, 1943. These 
authors w ere  o f  the op in ion  th a t the septal m icrostructure  o f  
these co rals is o f  the m in itrabecu lar type, and the w all 
rep resen ts the epitheca.

A llo iteau  (1952) crea ted  the suborder A m phiastrae ina. 
In its d iagnosis he em phasized  the appearance  o f  th in  septal 
trabecu lae  arranged in series, and  the p resence o f  a archeo- 
theca -type  w all. T his au tho r p laced  the fam ily H eterocoen i
idae in the suborder S ty lin ina  A llo iteau , 1952.

A cco rd ing  to  L. B eauvais (1974, 1976) the m icrostruc
ture o f  am phiastrae ids and  heterocoen iids is sim ilar to  each 
other. In B eau v a is’ op in ion , the w all and the sep ta  are built 
by e lem en tary  trabeculae. L. B eauvais (1974, p. 293) w rote 
that: “ E very  sm all dark  line o f  the theca  is one elem entary  
trabecu la  com pound o f  sm all and close dark points w hich 
are cen tres o f  ca lc ifica tion” . T he appearance o f  e lem entary  
trabecu lae  in the skeleton o f  both  groups has never been 
conv incing ly  docum ented  photograph ica lly , excep t in d raw 
ings g iven  by  L. B eauvais (1970 , figs. 2-4). A ccord ing  to 
O gilv ie  (1897) and L. B eauvais (1974) the wall and the 
sep ta  o f  A m phiastrae ina  (besides the fam ily A m phiastrae i
dae, th is la tter au thor p laced  here  also the fam ily  Pruvos- 
trae idae  L. B eauvais, 1970) are o f  sim ilar m icrostructure,

and are in m icrostructural continu ity .
In 1977, M . B eauvais crea ted  the suborder H eterocoen i- 

ina. The necessity  o f  separa ting  th is suborder w as earlier 
suggested by  A llo iteau  (1957, p. 368, 389). H ow ever, th is 
suborder w as d istinguished  for the first tim e by M orycow a 
(1964b), bu t w ithout a  d iagnosis (see M orycow a e t al., 
1995). M. B eauvais (1977) included  the fam ily  H etero 
coen iidae and three new  fam ilies: P achycoen iidae , B ary- 
heliidae and  P aronastraeidae in H eterocoen iina . In the op in 
ion o f  this author, th e  m icrostructu re  o f  A m ph iastrae ina  and 
H eterocoen iina  is sim ilar (the skele ton  consists o f  e lem en
tary  trabecu lae), and  the m ain  d ifference  betw een  these  tw o 
suborders centre on the lack  the in tracalicu lar budd ing  in 
H eterocoeniina.

L. B eauvais (1981) included  A m ph ias trae idae  and H et
e rocoeniidae in her new  suborder D istichophy llina , charac
terized  by the non-trabecu lar m icrostructu re . T he tax a  from  
the rem ain ing  fam ilies d is tingu ished  by  M . B eauvais (1977) 
w ere also accom m odated  in th e  fam ily  H eterocoeniidae. 
H ow ever, L. B eauvais &  M ori (1988) excluded  the fam ily 
A m phiastrae idae from  th is suborder, and p laced  it in the 
suborder P achy thecaliina  E liâsovâ, 1978. In th e ir  opinion 
(pp. 103 - 104) D istichophy lliina  is characterized  by “a non- 
trabecu lar m icrostructure  w ith rad ial e lem ents bu ilt from  a 
m ediosep tal p lan d isplaying, on both  sides, perpend icu lar 
bunches o f  fibres and from  w hich  la teral axes d ifferen tia te  
to give sc le ro d en n ites” . T hey ju s tif ied  the inclusion  o f  the 
A m phiastrae idae in the suborder P achy theca liina  by its 
“having  a m ediosep tal p lan  but lack ing  lateral axes” . R onie- 
w icz (1989) accep ted  a  sim ilar system atic  position  o f  “am - 
p h iastrae id  groups” .

M orycow a (1971) w ho stud ied  w ell p reserved  aragoni- 
tic skeletons o f  the genera L a tm a s tra e a  and H eterocoenia , 
noted the occurrence o f  vertical and horizontal th ick  tra 
beculae in the w all, as w ell as the p resence  o f  th ick , com 
pound  trabecu lae in sc lerenchym al deposits o f  the  peritheca  
o f  L atusastraea . M orycow a also  p resum ed  the th ick -tra 
becular m icrostructure o f  the septa. In the sam e paper she 
described  the m in itrabecu lar m icrostructu re  o f  th e  sep ta  in 
A m phiau lastraea  rarauensis  (M orycow a, 1971), rep re
senting A m phiastrae idae, and stated  tha t the w all is bu ilt o f  
bundles o f  fibres.

M eln ikova & R oniew icz  (1976) accep ted  th e  fasc icu lar 
structure o f  the A m phiastrae ina w all. T hese au thors p laced  
in this suborder beyond  the fam ily  A m ph iastrae idae  also  the 
fo llow ing fam ilies: D onacosm iliidae  o f  K rasnov  (1970), re 
v ised by R on iew icz  (1976), C aro lastrae idae  o f  E liâsovâ 
(1976a), and the new  fam ily In tersm iliidae.

Instead, E liâsovâ (1976b, 1978) included  these  corals in 
four suborders, p lac ing  them  in the o rder H exan th in iaria  
M ontanaro  G allitelli, 1975. In the op in ion  o f  M ontanaro  
G allitelli (1975), the system atic  position  o f  th is o rder is 
betw een  R ugosa and S cleractin ia . A cco rd ing  to  E liâsovâ 
(.op .c), the m icrostructure  in p a rticu la r suborders is the fo l
low ing: P achy thecaliina  (fam ilies: P achy thecaliidae  C uif, 
1975 and H exapeta lidae  E liâsovâ, 1976) and  H e terocoen i
ina have a fasc icu lar m icrostructu re  (both  the w all and  the 
septa, independent o f  the w all); A m p h ias trae in a  possess a 
fibro lam ellar m icrostructure; C aro las trae ina  E liâsovâ, 1978
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(C aro lastrae idae  and In tersm iliidae) - a  fasc icu lar outer w all 
and  fib ro lam ellar inner w all, tak ing  part in fo rm ing  the 
septa.

A cco rd ing  to  R o n iew icz  &  M orycow a (1989, 1993) the 
m icrostructu re  o f  am phiastrae ids represen ts a phylogenetic  
con tinu ity  o f  the T riassic  pachy thecaliid s m icrostructure; 
the heterocoen iids constitu te  the group o f  th ick -trabecu lar 
m icrostructu re ; and th e  donacosm iliids and in tersm iliids (a 
phy logene tic  continu ity  o f  the L iassic archaeosm iliids) are 
the groups w ith  m in itrabecu la r sep ta  m icrostructure.

T he m ajority  o f  taxonom ists accep ted  the suborders 
A m ph ias trae ina  and  H eterocoen iina , bu t w ithou t fu rther d is
cussion  o f  m icrostructu re  o f  the described  taxa.

A  good  exam ple o f  especially  d iffering  opin ions on 
the ir taxonom ic  position  is the genus Latusastraea  d is
cussed  in this paper. In  th e  papers published  betw een  1940 
and  1990, L a tusastraea  w as p laced  in the suborders A m phi
astraeina, C aryophy lliina , D istichophylliina, Faviina, H et
erocoen iina  and S ty lin ina  by  d ifferen t authors (see T urnsek  
& L öser, 1993).

NEW INTERPRETATION 
OF THE MICROSTRUCTURE 

OF AMPHIASTRAEINA

T he in terpre tation  presen ted  in th is paper is based 
m ain ly  on the results o f  studies on m icrostructure in A m phi- 
astraea  basa ltiform is  É tallon , 1859 the represen tative o f  
am phiastrae ids, in L atusastraea  ex igu is  (de F rom entel, 
1862) and in T hecid iosm ilia  m orycow ae  sp.n., represen ting  
the heterocoeniids.

B ased  on this in terp re ta tion  and new  data  on budding, a 
new  proposition  o f  th e  taxonom y o f  the suborder A m phias
trae ina  is proposed. T he features o f  the superfam ilies and  
fam ilies included in th is suborder are p resen ted  in section  
“ S ystem atic  p art” , and  in Tab. 1. In the m icrostructure  de
scrip tions the fo llow ing  nam es and d im ensions o f  trabecu lae 
g iven by M orycow a &  R on iew icz  (in press) are used: m in i
trabecu lae  (ca 15 - 50 |J.m), m ed ium -sized  trabecu lae  (ca 50
- 90 |0.m) and  th ick  trab ecu lae  (usually  m ore then  100 |j.m).

M IC R O S T R U C T U R E  O F  T H E  W A L L

T he longitud inal sec tion  o f  the  w all o f  A m phiastraea  
basa ltiform is  (Fig. 4 A ) show s d is tinc t analogies w ith  the 
w all o f  L a tusastraea  ex igu is  (F ig. 3 A ), w hich  has a trabecu 
lar structure, as show n by M orycow a (1971) based  on a 
study  o f  a  very  w ell p reserved  aragonitic  skeleton. The 
horizon ta l structures in the w all o f  the A m phiastrae idae

have been  term ed  “sep ta ld o rn en ” (O gilv ie, 1897), “septes  
abortifs"  (A llo iteau , 1957), “elem en tary  trab ecu lae” (L. 
B eauvais, 1974) or “fasc ic le  o f  fib res” (M eln ikova & 
R oniew icz, 1976).

S im ilarities in  the w all m icrostructu re  am ong  am phias
traeids and heterocoeniids are especially  v is ib le  in  th e  co lo 
n ies hav ing  a cerio id  form . T he  fo llow ing  position  o f  tra 
becu lae is characteristic  then: in th e  cen tre  o f  th e  w all com 
m on for tw o neighbouring  corallites, there  are m ed ium 
sized and th ick  trabecu lae  g iv ing  secondary , horizontal or 
oblique trabecu lae  (o f  sim ilar d im ensions) on both  sides. 
M orycow a (1971) observed  such  a  position  o f  the trabecu 
lae (60 - 120 [im  in d iam eter) in L atusastraea . A cco rd ing  to 
M orycow a, these horizontal or ob lique  trab ecu lae  form  ra
dial e lem ents (sep ta  and /o r costosep ta) w h ich  w ith  the ex 
ception  o f  the largest septum , are  developed  as sep tal spines. 
In m y opinion, these trabecu lae  constitu te  th e  w all e lem ent, 
developed  p rio r to the septa, w hereas the sep ta  are o f  d iffer
ent m icrostructure  (see below ).

T he presence o f  vertical trabecu lae  is very  c learly  v is
ible in the w all o f  L a tusastraea  ex igu is  (M orycow a, 1971, 
text-fig . 23; and Figs. 3A , C o f  th is paper). D esp ite  strong 
recrystallization  o f  the skeleton , they  are also p resen t in the 
w all o f  C onfusa form a carpa th ica  sp.n. (Fig. 7E). H orizon tal 
and oblique trabecu lae are in  p lace s c learly  m arked  in tran s
versal sections o f  A m ph iastraea  basa ltifo rm is  and T hecid io
sm ilia  m orycow ae, w hereas vertical trab ecu lae  are  undistin- 
guishable. T his p art o f  the w all is usually  p reserved  as a 
straight, dark  intram ural line or a narrow  fissure. T he p res
ence o f  ep itheca on the w all su rface o f  A m p h iastraea  ind i
cates that in th is genus during  the  co lony  developm ent, the 
separation  o f  individuals occurred  leng thw ise a long  the in
tram ural line. In consequence, the neighbou ring  corallites 
posses independent w alls (the p seudocerio id  type  o f  co l
ony). V ertical trabecu lae appear in b e tte r p reserv ed  parts o f  
the w all in  th e  am phiastrae id  coral A m p h iau la straea  rarau- 
ensis (M orycow a, 1971, pl. X X V I, fig. Id ; and  Fig. 4H , this 
paper), w hereas, ho rizon tal trabecu lae  are very  poorly  
m arked. T his can  be exp la ined  b y  the sta te  o f  preservation , 
because in  stud ied  L atusastraea  ex igu is  w ith  w ell p reserved  
m icrostructure , bo th  vertical and  horizon ta l o r ob lique tra 
beculae are visible, bu t som etim es these tw o  la tter types are 
no t p reserved. T he occurrence o f  ho rizontal trabecu lae  in A. 
rarauensis  m ay  be, how ever, m an ifested  b y  th e  appearance  
o f  regu larly  arranged  granu les on the inner surfaces o f  the 
w all (see M orycow a, 1971, pl. X X , fig. lg ) .

S im ilarities betw een the w all struc tu re  o f  L atusastraea  
and A m ph iastraea  are also  observab le  in sec tions tran sver
sal to  the trabecu lae  arrangem ent. T rabecu lae  o f  sclerenchy- 
m al deposits o f  th e  peritheca  o f  L a tu sa stra ea  ex igu is  (Figs. 

---------------------------------------------------------------------------------------►

Fig. 3. Latusastraea exiguis de Fromentel, 1862; coll. E. Morycowa; (A-C, E-F, G, I): Jastrzębia, lower Aptian; H : Trzemesna, 
Barremian - lower Aptian; D: Valea Izvorul Alb, lower Aptian. (A) Longitudinal section o f  wall, UJ 6/41, x40. (B) Transverse section of 
wall; trabeculae arrangement on one side o f intramural line and branching o f trabeculae, UJ 6/38, 80. (C) Transvere section o f wall, UJ 
6/40, x40. (D) Compound trabeculae o f peritheca, UJ 124P/70a, xlOO. (E) Trabeculae o f peritheca; horizontal trabeculae o f wall are 
visible in the lower - left corner, UJ 6/39, x40. (F) Trabeculae o f peritheca; particular centres o f calcification are not visible, UJ 6/39, x80. 
(G) Transverse section o f wall; poorly marked centres o f calcification of trabeculae are visible (arrow), UJ 6/40, x40. (H) Budding by 
septal division, UJ 6/42, x30. (I) Transverse section; largest septum (below) and rudimentary one (above), UJ 6/38, x80
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3E - F) a re  o f  sim ilar d im ensions and  appearance as the  w all 
trabecu lae  in A. basa ltifo rm is  (Fig. 4C ).

M orycow a (1971 , pl. X IV , fig. lb ; also Fig. 3D  in this 
paper) observed  in very  w ell preserved sclerenchym al de
posits o f  the perith eca  the presence  o f  large, com pound 
trabecu lae , approx im ate ly  160 -3 2 0  |im  in d iam eter. Sev
eral dark  centres o f  calc ification  have been found in the 
centre o f  such trabecu la . In m y opinion, the w all form ing 
trabecu lae  in am phiastrae ids and heterocoeniids are o f  the 
sam e nature , a lthough o f  sm aller size then the trabeculae o f  
the peritheca . H o w ev er ow ing  to  d iagenesis, calcification  
centres are either n o t p reserved  in the trabecula  (cf. Figs. 
3E -F , 6 A ) or are fa in tly  m arked  w ith in  the dark  central part 
o f  trabecu la  (Figs. 3G , 6 B). F o llow ing  the classification  o f  
trabecu lae  p roposed by M orycow a & R oniew icz  (in press), 
the described  type o f  com pound  (b ranch ing) trabecu la  
should  be qualified  as the po lyax ia l m ain trabecu la  g iv ing  
secondary  trabecu lae.

C haracteris tic  b ranch ing  o f  trabecu lae  is v isib le in 
transverse  sections o f  the w all in L. exiguis  and A. basa lti

fo r m is  (F igs. 3B , 4B ; bo th  figures show  the arrangem ent o f  
trabecu lae  on one side  o f  the in tram ural line).

R on iew icz  (1970) observed  in the w all o f  P seudodip lo- 
coen ia  ob longa  (F lem ing , 1827) (included w ithin incertae 
sedis g roup) the p resence  o f  serial, ob liquely  arranged tra 
becu lae w h ich  strongly  resem ble the w all structure in A m - 
ph iastrae ina . H ow ever, in opposition  to  am phiastraeinas, the 
sep ta  are o f  th ick -trabecu lar m icrostructure.

T he inner surface o f  the w all is th ickened  by stereom e, 
w hich  continues on th e  septal faces (Fig. 6 C). Then, tw o 
parts o f  the w all can  be d istinguished : the external trabecu 
lar p a rt and  the inner, generally  fibrous one (Figs. 4D -E , 
6 D). Such structure appears to  favour the d ivergem ent 
(“déco llem en t")  o f  th e  w all layers and form ing  m arginal 
vesicles (F ig. 6 D).

M IC R O S T R U C T U R E  O F  S E P T A

In L atusastraea , w hich  has a m uch th inner w all than 
A m ph iastraea , the  th ick  trabecu lae  reach  the inner w all 
su rface form ing  rud im en tary  septa. T he poor developm ent 
o f  th e  septal apparatus com posed  m ain ly  o f  rud im entary  
sep ta  and  poorly  m arked  on the surface o f  the inner w all is a 
characteristic  feature o f  som e heterocoeniids. In such a case 
it is d ifficu lt to de term ine th e  num ber o f  septa (cf. Figs. 5A, 
C-E). T he F igure 31 ilustrates the relation  betw een the rud i
m entary  sep tum  and  th e  largest (“card inal”) one form ed by 
sm all, ob lique trabecu lae . T he d ifferences in d im ensions o f  
the trabecu lae  fo rm ing  the w all and the septum  in Thecidios
m ilia  m orycow ae  are show n in Fig. 6 A. Septal trabecu lae

(approxim ately  20 - 30 |i.m in d iam eter) are arranged verti
cally  (Figs. 6 H -I) o r ob liquely , and  are so com pac ted  that, as 
a rule, they  are no t d istingu ishab le  in the m id -sep ta l zone. It 
appears tha t m edium -sized  and th ick  trabecu lae  are p resen t 
w ith in  the septa o f  T hecid iosm ilia  m orycow ae  (Fig. 6 G). 
T he m id-sep tal zone is p reserved  in d iffe ren t w ays in  the 
represen tatives o f  the d iscussed  suborder (cf. Figs. 4F-G , 
6 H -I). S im ilarly , as in the case o f  th e  w all, a  narrow  fissure 
m ay  be fo rm ed  a long  m id-sep tal zone.

A  fundam ental, com m only  no ticeab le  d ifference be
tw een the am phiastraeids and heterocoen iid s is observed  in 
the m icrostructure  o f  the radial e lem ents. W ell developed  
bu t no t regu lar lateral septal trabecu lae  (secondary  trabecu 
lae - Jell, 1969) appear in the sep ta  o f  he terocoen iids. T heir 
presence is expressed  by locally  very  strong, irregular septal 
o rnam entation  (cf. Figs. 6 C, 6 F, 7G -H ). T he o rnam en tation  
in am phiastraeids is genera lly  p o o r or no t m arked , p robab ly  
due to  the absence o r poor developm en t o f  secondary  tra 
beculae.

A  specific  skeletal struc tu re  is seen in som e hetero 
coeniids, term ed  com pound sep tum  (“sep tes  com posés”) by 
A llo iteau  (1957). A ccord ing  to A llo iteau  (p. 368), these 
septa “constitu te  de sep tes sim p les don t la  p re sen ce  se  m an i
fe s te  ex térieurem en t su r  les fa c e s  la téra les e t su r tou t le 
bo rd  ax ia l arrondi, p a r  des lignes rég u lièrem en t espacées  
de fin e s  granu les qu id istan ts”. T he defin ition  o f  this term  is 
no t quite clear, especially  since the au thor d id  no t refer to 
draw ings or photos. In m y op in ion , the skele ton  structure o f  
tha t ty p e  is connected  w ith  the p a rticu la r w all developm ent. 
E liâsovâ (1976b) described  such structures in H exapeta lum  
p iu m  E liâsovâ, 1976. She term ed  th is struc tu re  “w all invag i
nation” w hereby  septa subd iv ide  the p rim ary  calice  into 
open segm ents. A ccord ing  to  E liâsovâ  (1976b ., tex t-fig . 12) 
the real septa are form ed on top o f  and betw een  these 
invaginations. A  sim ilar arrangem en t is v isib le  in P achy-  
coen ia  fu c h s i  (Felix , 1903) (see M . B eauvais, 1977, Pl. II, 
Fig. 2). T he th ick  “ sep ta” in C onfusa form a  (cf. Fig. 6 A ) are 
probably  o f  identical origin. T h e ir tops m ay  be  po in ted  by 
th in , “filifo rm ” septa, w hich a lso  appear independently .

G row th layers are v isib le  in stereom e covered  septal 
faces o f  Thecidiosm ilia  m orycow ae  (F ig. 6 C). T his 
stereom e is the continuation  o f  the ste reom e covering  the 
inner p art o f  the w all.

W A L L  - S E P T A  R E L A T IO N

In the skeleton  developm ent the w all is developed  prior 
to the septa (M eln ikova & R oniew icz, 1976), sim ilarly  as in 
P achy thecaliina (cf. C uif, 1975; R on iew icz , 1989). In the 
opin ion o f  the p resen t author, the trabecu lae  fo rm ing  septa 

--------------------------------------------------------------------------------------- ►

Fig.4. (A-F) Amphiastraea basaltiformis Étallon, 1859, Kruhel Wielki, upper Tithonian - lower Berriasian, coll. E. Morycowa, U.l 38 
P/5. (A) Longitudinal section o f wall; horizontal trabeculae are visible, UJ 8/5, x40. (B) Transverse section o f wall; trabeculae 
arrangement on one side o f intramural line; branching o f trabeculae, UJ 8/4, x80. (C) Wall in longitudinal (tangential) section; horizontal 
trabeculae in transverse section aie visible, UJ 8/5, x40. (D, E) Contact o f the mid-septal zone with horizontal trabeculae o f wall (arrow), 
UJ 8/4, x40. (F) Amphiastraea basaltiformis Lipnik Hill near Przemyśl, Tithonian - lower Berriasian, UJ 140 P/2. Mid-septal zone, UJ 
30/12, xIOO. (G) Pseudopistophyilum woznikensis Morycowa, 1974, Woźniki, upper Tithonian, coll. E. Morycowa, UJ 40 P/20. 
Mid-septal zone, UJ 10/30, xIOO. (H) Amphiaulastraea rarauensis (Morycowa, 1971), Valea Izvorul Alb, lower Aptian, coll. E. 
Morycowa, UJ 124 P/120. Transverse section o f the wall; vertical trabeculae are seen, UJ 124 P/I20a, x25
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are the con tinuation  o f  th e  w all trabecu lae. It is v isib le in 
A m p h ia stra ea  basa ltifo n n is  th a t th e  m id-septal line is in 
touch  w ith  the th ick  trabecu lae  fo rm ing  the w all (Figs. 4D - 
E). A lso  accord ing  to  O gilv ie  (1897) the dark  line appearing 
in  the  sep tum  (form ed by densely  com pacted  trabeculae) 
goes o f f  th e  w all.

C O N C L U S IO N S

G enera lly  tw o ty p es  o f  trabecu lae  should  be d is tin 
gu ished  in  the skele ton  o f  am phiastraeids and  heterocoen i- 
ids: m ed ium -sized  and  th ick  trabecu lae  fo rm ing  the w all and 
m in itrabecu lae , appearing  in  septa.

In  connection  w ith  th e  sim ilarities in m icrostructure  o f  
am phiastrae ids and heterocoen iids fu rther d istinguish ing  o f  
th e  suborder H ete rocoen iina  seem s to  be unjustified . The 
ex is ting  d ifferences in m icrostructure  o f  sep ta  in both 
groups are in  tu rn  th e  basis for d istinguish ing  o f  tw o super
fam ilies: A m ph iastraeo idea  and  H eterocoen io idea  w ith in  
the subo rder A m phias trae ina  (the ir d iagnoses are  g iven b e 
low ). It m ay  be p resum ed , tha t i f  the septal ornam entation  
appears in the rep resen ta tives o f  the  superfam ily  A m phias
traeo idea , then  it has also  trabecu lar foundations. T herefore 
the b o undary  betw een  these  tw o superfam ilies is in certain  
degree arbitrary .

D esp ite  the d ifferen tly  in terpre ted  m icrostructure , the 
above p resen ted  data  seem  to confirm  the concept o f  struc
tural con tinuation  o f  th e  w all and sep ta  (O gilv ie, 1897; L. 
B eauvais, 1974).

REMARKS ON BUDDING

A  characteristic  fea tu re  o f  the fam ily A m phiastrae idae 
is th e  occurence  o f  specific  types o f  in tracalicu lar budding: 
T aschenknospung-type , w hich  w as considered  h itherto  as 
restric ted  to  this fam ily , and  parric idal budd ing  (rarely , in 
som e genera). M eln ikova  &  R on iew icz  (1976) p laced 
am ong  the A m phias trae ina  the fam ilies D onacosm iliidae, 
C aro lastrae idae  and In tersm iliidae, in w hich  the T aschen 
knospung-type  budd ing  is absent. T he T aschenknospung  is 
a  ty p e  o f  in tram ural b u dd ing  (E liâsovâ, 1978). In both cases, 
it is ex tra ten tacu lar gem m ation  (intra- or ex tracalicu lar) in 
w hich  the  septa o f  pa ren t individuals do no t take part in 
fo rm ing  the  septal apparatus o f  descendant individuals 
(V aughan  & W ells, 1943; A llo iteau , 1957; R oniew icz, 
1966).

B udd ing  o f  the  T aschenknospung-type  is no t un iver
sally  understood . T he exac t course o f  th is budding  is know n 
in P leurophy llia  tr icho tom a  de F rom entel, 1856 (R on ie
w icz, 1966; M eln ikova &  R oniew icz, 1976). A  bud  o rig i
nates in the com pact w all tissue, and  n ex t m oves inw ards the 
paren t calice , g row ing  a t th e  expense o f  the space occupied  
b y  the pa ren t indiv idual. A cco rd ing  to O gilv ie (1897), this 
type  o f  budd ing  takes p lace  in endothecal vesicles. L. B eau
vais (1974 , 1976) sta ted  tha t th e  budding  in A m phiastrae i
dae  tak es p lace in m arg inarium  vesicles o rig inated  by “d e 
tach ing ” (“d éco llem en t”) o f  the innerm ost layer o f  the w all. 
T his “de tach ing” m eans the d ivergem en t o f  the w all layers

re la ted  w ith  in terrup tion  o f  the  con tinu ity  o f  its vertical 
grow th. E ssen tia l for p roper defin ition  o f  th e  T aschenkno 
spung-type budd ing  is de term ination  o f  th e  p lace  in w hich 
the buds orig inate. In the op in ion  o f  P rof. E. R on iew icz  
(pers. com m un.), the  term  “T aschenknospung-type  bud
d ing” should  be restric ted  to  cases o f  buds o rig inating  in  the 
com pact w all, w hereas i f  a new  ind iv idual o rig inates in 
m arg inal pocket, budding  shou ld  be  te rm ed  m arg inal bud
ding. It should  be no ted  th a t som e au thors (e.g. A llo iteau , 
1957; L. B eauvais, 1974, 1976, 1981) use th is la ter term  as 
a  synonym  o f  the T aschenknospung-type  budd ing . In  this 
study  this term  is u sed  in a b road  sense, because  for m any 
taxa, the exact p lace in w h ich  buds o rig inate  is n o t deter
m ined.

M . B eauvais (1977) recogn ized  the lack  o f  in tracalicu 
lar budd ing  in the suborder H e te rocoen iina  as a  m ain  feature 
d ifferen tiating  the new  suborder from  A m phiastrae ina. 
H ow ever, the exam ples described  below  argue tha t, though  
rare ly , in som e tax a  o f  H ete rocoen iina  this ty p e  o f  budding  
is a lso  present.

O bservations o f  budding in Thecid iosm ilia  m orycow ae  
show  th a t a  new  individual o rig inated  in  the w all develops, 
as a ru le, outside the calice o f  th e  pa ren t ind iv idual. H ow 
ever, the new  ind iv idual can  also  b roaden  at th e  expense o f  
the space occupied  by  the p a ren t ind iv idual, w h ich  is a 
feature o f  the T aschenknospung  budding  (F ig. 5D).

It seem s possib le  tha t th is type  o f  budd ing  is also  p re
sen t in  P reverastraea  (see below ).

A no ther type  o f  in tracalicu lar budd ing  tha t occurs in 
he terocoeniids is septal d iv ision , observed  in L atusastraea  
exigu is  (Fig. 3H ) and T hecid iosm ilia  m orycow ae  (F ig. 5C). 
T his type  o f  budding  is characteristic  o f  C onfusaform a, 
h itherto  p laced  in the  suborder S ty lin ina (see system atic  
part). It is possib le  th a t sep tal d iv ision  is also  p resen t in 
H eterocoen ia  {cf. M . B eauvais, 1977, Pl. I, Figs. 1, 2). 
A ccord ing  to  L. B eauvais (1988) this type  o f  budd ing  oc
curs in the genus A m phim eandra , p laced  w ith in  A m ph ias
traeidae. It is possib le  th a t sep tal d iv ision  in heterocoen iids 
is re la ted  to  the strong  deve lopm en t o f  secondary  trabecu 
lae, w hich  give rise to  som e sep ta  in new  ind iv iduals o rig i
nating  by th is ty p e  o f  budd ing  (F ig. 5C). In th is  connection , 
it is possib le  tha t the genus A m p h im ea n d ra  shou ld  be p laced  
in  the fam ily H eterocoeniidae. It should  be, how ever, no ted  
tha t in the opinion o f  Prof. E. R on iew icz  (pers. com m .) the 
m icrostructure vestiges suggest th a t th is genus m igh t be 
included  in the suborder R h ip idogyrina  R on iew icz , 1976.

S tructures resem bling  new  ind iv iduals o rig inating  as a 
consequence o f  parric idal b u d d ing  (e.g . in  genera  In ter- 
sm ilia  and  M itrodendron; cf. R on iew icz , 1966; M eln ikova 
&  R oniew icz, 1976) have been  observed  in som e calices o f  
Thecidiosm ilia  m orycow ae.

SYSTEMATIC PART

O rder Sclerac tin ia  B oum e, 1900 
S uborder A m phiastrae ina  A llo iteau , 1952 

Em ended diagnosis: Trabecular wall developed prior to the septa. 
Trabeculae o f wall (vertical and secondary - horizontal and



AMHIASTRAEINA (SCLERACTINIA) 9

oblique), compound, medium-sized or thick. Septal minitrabeculae 
are the continuity o f wall trabeculae. Septal secondary trabeculae 
well developed (Heterocoenioidea), poorly developed or not devel
oped (Amphiastraeoidea). Symmetry bilateral or radial. Endotheca 
two-zonal (subtabuloid dissepiments in axial part o f corallites and 
vesicular ones in marginal part) or one-zonal without vesicular 
elements. Columella absent or parietal (Prodonacosmilia). Bud
ding intracalicular (Taschenknospung-type, parricidal and septal 
division) or/and extracalicular (intramural, lateral or perithecal). 
S tra tig raph ica l range: ? Hettangian/Sinemurian - Santonian.

S uperfam ily  A m phiastraeo idae  O gilv ie, 1897 
Em ended diagnosis: septal secondary trabeculae poorly devel
oped or absent, which is reflected by poorly developed septal 
ornamentation or the lack o f such ornamentation.

F am ily  A m ph iastrae idae  O gilvie, 1897, 
em end. E liâsovâ, 1975 

Diagnosis: symmetiy bilateral, lonsdaleoid septa present, en
dotheca two-zonal, budding Taschenknospung-type and parricidal.

F am ily  D onacosm iliidae  K rasnov, 1970, 
em end. R on iew icz , 1976 

Diagnosis: symmetiy radial, lonsdaleoid septa present, endotheca 
two-zonal, budding lateral.

F am ily  C aro lastrae idae  E liâsovâ, 1976 
Diagnosis: symmetry bilateral, lonsdaleoid septa absent, en
dotheca tabular, budding lateral.

F am ily  In tersm iliidae M eln ikova  & R oniew icz, 1976 
Diagnosis: symmetry radial, lonsdaleoid septa absent, endotheca 
subtabuloid, budding lateral and parricidal.

Superfam ily  H eterocoen io idea  O ppenheim , 1930 
Em ended diagnosis: septal secondary trabeculae well developed, 
which is reflected by the distinct ornamentation o f septal faces. 
R em arks: The superfamily Heterocoenioidea was previously dis
tinguished by Löser (1994). This author did not give a diagnosis of 
this superfamily and placed it in the suborder Stylinina.

F am ily  H eterocoen iidae  O ppenheim , 1930 
Em ended diagnosis: endotheca most often one-zonal, subtabuloid, 
budding mainly extracalicular (intramural and perithecal), rarely 
intracalicular (septal division and Taschenknospung).
R em arks: The emended diagnosis o f the family takes into account 
the presence o f intracalicular budding (septal division and 
Taschenknospung). The family Heterocoeniidae encompasses taxa 
differing considerably from one another with respect to morpho
logical features (the development o f endotheca, presence or lack of 
lonsdaleoid septa, type of symmetry) and the type o f budding. 
These features were the basis for distinguishing families, which in 
this study are placed in the superfamily Amphiastraeoidea. It is 
within the realm o f possibilities that within the superfamily Hetero
coeniidae new taxonomical units o f family or subfamily rank could 
be distinguished. M. Beauvais (1977) based on the nature o f the 
septa (compound sensu Alloiteau (1957), “composés ramifiés”, 
rudimentary) included among Heterocoeniina, in addition to the 
family Heterocoeniidae, three new families: Pachycoeniidae, Bary- 
heliidae and Paronastraeidae. In her classification o f Scleractinia 
L. Beauvais (1981) distinguished only the family Heterocoeniidae 
with two new subfamilies: Heterocoeniinae and Baryheliinae. In 
the classification presented herein only the family Heterocoeniidae

(including also taxa from the remaining families) is distinguished. 
In my opinion, there are no unequivocal criteria that allow the 
distinction of particular types of septa. Classification and features 
of the suborder Amphiastraeina are presented on Tab. 1.

D E S C R IP T IO N S

Abbreviations used in the descriptions: D - diameter o f colony; 
H - height o f colony; dk - diameter o f corallites; dc - diameter o f 
calices; ds - thickness of septum (in middle o f length); s - number 
o f septa; e - density o f endothecal elements; ( ) - values encountered 
rarely.

Superfam ily  H eterocoen io idea  O ppenheim , 1930, 
em end, herein  

F am ily  H eterocoen iidae  O ppenheim , 1930, 
em end, here in  

G enus Thecid iosm ilia  K oby , 1888

Type species: Thecidiosmilia valvata Koby, 1888 
Em ended diagnosis: Colony cerioid. Septa arranged in bilateral 
symmetry. Spiniform, irregular septal ornamentation. Lonsdaleoid 
septa rare. Endotheca subtabuloid. Budding extracalicular, rarely 
intracalicular (Taschenknospung-type and septal division). 
S tratig raphical range: Upper Jurassic (“Astartian”) - lower Ap
tian.
R em arks: Birenheide (1969) included T. valvata in Latusastraea. 
These genera have many common features, but Thecidiosmilia 
contrary to Latusastraea, does not possess a peritheca, Taschen
knospung-type budding can be present locally, and corallites do not 
display the typical “swallow's nests” shape.

Alloiteau (1957) ranked this genus among Amphiastraeidae on 
the grounds that buds may originate in marginal pockets. But 
considering the strong septal ornamentation reflecting the micro
structure of septa observed in T. morycowae, this genus can not be 
placed in this family.

The emended diagnosis o f Thecidiosmilia takes into account 
the presence o f strong septal ornamentation and reproduction by 
Taschenknospung and septal division. This genus was until now 
represented only by the holotype of T. valvata  from the “Astartian” 
(Oxfordian) o f the Jura Mountains (Switzerland).

Thecid iosm ilia  m orycow ae  sp.n.
(Figs. 5, 6)

Holotype: UJ 139 P 1, Figs. 5, 6
Type locality: Jastrzębia near Lanckorona (Polish Outer Carpa
thians).
Type level: Grodziszcze Beds (lower Aptian).
D erivation of name: Patronymic, in honour o f Prof. Elżbieta 
Morycowa.
Diagnosis: Diameter o f calices: 2 - 3  (3, 5) mm. Density of en
dothecal elements: 3 - 4/2 mm.
M aterial: One colony, 9 transverse sections, 2 longitudinal thin 
sections.
Dimensions (in mm): D -  175 x 160; H max. -  50; dc -  2 - 3 (3, 
5); s -  up to about 35; e -  3 - 4/2 mm.
Description: Cerioid colony with a slightly convex surface. Walls 
o f corallites protruding. Septa arranged in bilateral symmetry. 
Apart from largest septum and two septa lying on both sides, the 
remaining septa are developed, as a rule, as rudimentary ones, 
poorly marked on the inner surface o f the wall. For this reason, it 
is difficult to determine the number o f septa. The largest septum 
attaines 3/4 o f the diameter o f calice and is usually ornamented by 
large, shaip, irregularly distributed granules (Figs. 6C, 6F). How

2 —  Annales Societatis...
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C lassification  and features o f  the suborder A m phiastrae ina

Table 1

S u b o rd e r  A M P H IA S T R A E IN A  A llo iteau , 1952, em en d .

microstructure of wall medium-sized and thick, compound (branching) polyaxial main trabeculae giving secondary trabeculae

microstructure of septa minitrabeculae; secondary trabeculae absent or weakly developed
minitrabeculae; 

secondary trabeculae 
well developed

superfamilies Amphiastraeoidea Alloiteau, 1952, emend.
Hetcrocoeniidea
Oppenheim, 1930, 

emend.

ornamentation of septa absent or weakly developed spiniform; well 
developed

families
Amphiastraeidae

Oglivie, 1987, 
emend. EliaSova

Donacosmiliidac
Krasnov, 1970, 

emend. Roniewicz

Carolastraeidac
EliaSovâ, 1976

Intersmiliidae
Melnikova & 

Roniewicz, 1976

Heterocoenioidae
Oppenheim, 1930 

emend.

symmetry bilateral radial bilateral radial bilateral or radial

lonsdaleoid septa present present absent absent present or absent

endotheca two^zonal two-zonal one-zonal one-zonal one-zonal or 
two-zonal (rarely)

columella absent absent or parietal absent absent absent

budding
intracalicular

(Taschenknospung,
parricidal)

extracalicular
(lateral)

extracalicular
(lateral)

extracalicular
(lateral)

intracalicular
(parricidal)

extracalicular 
(intramural, perithecal) 

and intracalicular 
(septal division,

? Taschenknospung)

ever, in places, the ornamentation is not indistinct. Lonsdaleoid 
septa are rare. Endotheca subtabular. Intracalicular budding mostly 
present'. Buds originate in the wall, and their further development 
takes place outside the parent corallite. Taschenknospung budding 
is present also - the development o f a new individual takes place at 
the expense o f space occupied by the septal apparatus o f the parent 
individual (Fig. 5D). Marginal pockets are present. These origi
nated as a consequence o f the divergement o f wall layers, but it is 
not known whether the pockets or the compact wall is a place of 
origin o f new individuals. Reproduction by septal division is also 
present: the largest septum joined to opposite septum, divides the 
parent calice into two parts (Fig. 5C). In some calices, structures 
resembling buds forming in parricidal budding have been observed 
(Figs. 5F-G).

Microstructure: Wall trabecular; trabeculae medium-sized and 
thick, compound (branching, polyaxial). Within the wall large, dark 
central parts o f trabeculae can be distinguished (Figs. 6A-B). In 
places, in these trabeculae, poorly resolvable centres of calcifica
tion can be seen (Fig. 6 B), whereas in dark zone o f the central part 
o f the wall common to two adjoining corallites, individual trabecu
lae are not distinguishable. In longitudinal section, secondary tra
beculae (oblique or horizontal course) o f the wall are visible (Fig. 
6 E). Some secondary trabeculae o f the wall attain its internal 
surface, forming rudimentary septa. Septal spines built by thick 
trabeculae occur (Fig. 6 G). In transverse section of the largest 
septum, vestiges of vertical or oblique minitrabeculae about 2 0 -3 0

p.m in diameter can be seen (Fig. 6 H-I). These minitrabeculae are 
so close to each other, as a rule, this zone is preserved as continuous, 
dark mid-line or narrow fissure. A similar fissure within the wall is 
marked. In transverse sections o f the largest septa, ramifications o f 
the trabeculae (secondary trabeculae) are visible in places. These 
are reflected by sharp, rare granules (Fig. 6 F). Medium-sized and 
thick trabeculae appear within the septa (Fig. 6 G). As a conse
quence of specific skeletal recrystallization increasing layers can 
be observed. The stereome which covers faces o f the septa is a 
continuation o f the stereome covering the inner surface o f  the wall 
(Fig. 6 C).
R em arks: The new species differs from T. valvata by having a 
poorly developed septal apparatus (most o f the septa are rudimen
tary), smaller diameter o f calices, and a lower density o f endothecal 
elements. Koby (1888) noted that corallites o f T. valvata attaine 4 
-5 mm in diameter, and the density o f  endothecal elements is  up to 
2/1 mm, whereas Birenheide (1969) gave the following values for 
the same specimen: dc = 3 - 4 mm, e = 3/1 mm. Further remarks on 
microstructure of T. morycowae are also contained in the chapter 
“New interpretation of microstructure o f the suborder Amphias
traeina”.
O ccurrence: Polish Outer Carpathians (Jastrzębia near Lancko
rona): lower Aptian.

G enus C onjusa form a  L öser, 1987 
Type species: Confusaforma weyeri Löser, 1987 

---------------------------------------------------------------------------------------►

Fig. 5. Thecidiosmilia morycowae sp.n., Jastrzębia, lower Aptian, UJ 139 P/1. (A) Transverse section o f the corallites (negative), UJ 
29/8, x5. (B) Longitudinal section o f corallites (negative), UJ 29/11, x5. (C) Budding by septal division, UJ 29/2, x20. (D) 
Taschenknospung-type budding (arrow shows new individual), UJ 29/1, x l 8 . (E) Marginal pockets, UJ 29/7, xIO. (F, G) Transverse 
section o f corallite; presumable parricidal buds, UJ 29/2, x 40; UJ 29/4, x45. (H) Marginal pocket, UJ 29/8, x25
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Em ended diagnosis: Cerioid colony, plocoidal or irregular in 
places. Septa arranged irregularly or in bilateral symmetry. Lons
daleoid septa not numerous. Endotheca generally one-zonal, for
med by subtabular dissepiments; there are also, in places, vesicular 
dissepiments. Marginarium occurs rarely in some corallites. Bud
ding extracalicular -intramural, and intracalicular - septal division. 
S tra tig raph ica l range: Tithonian - lower Turonian.
R em arks: Löser (1987, 1989) placed this genus in the family 
Cyathophoridae. the suborder Stylinina. However in Confusaformci 
carpathica sp.n. the lonsdaleoid septa and vestiges of microstruc
ture typical o f Amphiastraeina have been observed. This genus is 
close to Latuscistraea and Thecidiosmilia. Besides morphological 
similarités, in these genęra budding by septal division is present.

Up to now, only one species o f this genus was known (C. 
weyeri). It was recorded from the upper Cenomanian of Saxony 
(Germany) (Löser, 1987, 1989) and from the upper Cenomanian - 
lower Turonian of the Czech Republic (Löser, 1987; Eliâsovâ, 
1992).

C onfusa form a  carpa th ica  sp.n.
(Figs. 7A -F)

Holotype: UJ 140 P I, Figs. 7A-F
Type locality: Lubenia near Rzeszów (Skole Unit, Polish Outer 
Carpathians).
Type level: Stramberk-type limestone (Tithonian - lower Berri- 
asian).
D erivation of name: From the region of origin.
Diagnosis: Diameter o f  calices (1, 5) 2 - 3  (4) mm. Density of 
endothecal elements 3 - 4/2 mm.
M ateria l: One fragment o f a colony, 7 transverse thin sections, 2 
longitudinal thin sections.
Dimensions (in mm): de -  (1, 5) 2 - 3 (4): s -  up to 8; e -  3 - 4/2 
mm.
D escription: Cerioid, in places plocoid colony, irregular (“sub- 
hydnophoroidal”) in places in its external part (Fig. 7C). Septa 
arranged irregularly or in bilateral symmetry. Due to poor preser
vation and the fact that most o f the septa are presumably rudimen
tary, poorly marked on the surface o f the "inner wall”, it is difficult 
to determine the number o f septa. The invaginations o f the wall 
divide calice like septa into segments. On top of these invagina
tions, very thin septamay be developed. Budding is by septal 
division, and presumably by extracalicular budding as well. Rare 
marginal vesicles were observed (in two calices) (Fig. 7F). As a 
consequence o f the strong development o f the marginal zone, an 
“inner calice" occurs (in two calices) (Fig. 7B). Endotheca is 
formed by subhorizontal dissepiments and in places, in the external 
parts o f corallites. vesicular dissepiments may occur (Fig. 7D).

Microstructure: Despite the strong recrystallization of the 
skeleton, vertical trabeculae (80 - 100 |im in diameter) are visible 
in places, in the centre o f the wall (Fig. 7E; for comparison see 
microstructure of the wall o f Latusastrea exiguis - Fig. 3C, and 
Amphiaulastraea rarauensis - Fig. 4H).
R em arks: Löser (1987, 1989) and Eliâsovâ (1992) observed extra
calicular budding in C. weyeri. Because o f the bad state o f preser
vation o f C. carpathica sp.n. it is difficult to distinguish buds 
originating in the wall from vesicles originating in the wall. The

new species differs from C. weyeri by having corallites that are two 
times wider, and less densely distributed endothecal éléments. The 
occurrence of invaginations o f the wall, which like septa divide the 
calice into open segments, resembles the case o f Hexapetalumpiuni 
described by Eliâsovâ (1976b). In C. carpathica, similarly as in H. 
pium, thin septa may be developed on top o f these invaginations. 
O ccurrence: Polish Outer Carpathians (Lubenia near Rzeszów): 
Tithonian - lower Berriasian.

G enus P reverastraea  L. B eauvais, 1976 
Type species: Aulastraeopora chelussi Prever, 1909 
Em ended diagnosis: Cerioid colony. External and internal wall 
present. Symmetry radial and/or bilateral. Some septa run from the 
external wall to the “internal calice”. Faces of septa ornamented by 
sharp, irregularly arranged granules. Lonsdaleoid septa numerous. 
Budding presumably of the Taschenknospung-type. Two-zonal 
endotheca: subhorizontal elements in axial part and vesicular ones 
in peripheral part.
S tra tig raphical range: lower Aptian - Cenomanian.
R em arks: Prever (1909) described from Cenomanian (upper Ap
tian - Albian according to Masse & Morycowa, 1994) o f Italy, the 
genus Aulastraeopora with 9 new species, 5 o f which are colonial 
and 4 of which are solitary forms. L. Beauvais (1976) excluded the 
colonial taxa from this genus, and placed them in a new genus 
Preverastraea. This genus is very similar in morphology to Amphi- 
aulastraea (family Amphiastraeidae). The place in which the buds 
originated (compact wall?, marginal pocket?) is unknown in both 
cases.

O f the five species described by Prever (1909), only P. isseli 
was recorded from the Cenomanian o f Tibet (Liao Wei-Hua & Xia 
Jin-Bao, 1985), and P. cf. isseli from the lower Cenomanian of 
Westphalia (Germany) (Löser, 1994).

P reverastraea  tenu isep ta ta  sp.n.
(Figs. 7G -I)

Holotype: UJ 138 P 1, Figs. 7G-I (coll. E. Morycowa).
Type locality: Valea Izvorul Alb (Rarau region, Eastern Romanian 
Carpathians).
Type level: Urgonian limestones from Valea Izvorul Alb (Barre- 
mian - lower Aptian).
Derivation of name: Lat. tenuis - thin; from the thin septa. 
Diagnosis: Corallites 2 -  5 mm in diameter. About 10-12 thin septa. 
Density of endothecal elements 4 - 6/5 mm. Distinct bilateral 
symmetry.
M aterial: One fragment o f a colony, 4 horizontal thin sections, 1 
longitudinal thin section.
Dimensions (in mm): d k - 3 - 5 ; s - c a .  10- 12 (plus rudimentary 
septa); ds -  0.03 - 0.05; e -  4 - 6/5 mm
D escription: Cerioid colony. The inner and outer walls are dis
tinctly marked. The wall separating neighbouring corallites is 
locally very thin. Some septa run from the corallite wall to the 
“internal calice”. As a rule, the bilateral symmetry is well marked. 
Septa are thin; on faces of the larger septa sharp granules are visible. 
These may attain considerable dimensions (Fig. 7G). The largest 
septum is broad at its base, and its internal margin may often 

■---------------------------------------------------------------------------------------►

Fig. 6. Thecidiosmilia morycowae sp.n., Jastrzębia, lower Aptian, UJ 139 P/1. (A) Vestiges of thick trabeculae of wall and mid-septal 
zone with minitrabeculae, UJ 29/7, xlOO. (B) Transverse section o f wall; centres o f calcification are poorly visible (arrow), UJ 29/7, xlOO. 
(C) The biggest septum; growth layers are visible, UJ 29/1, x60. (D) Marginal vesicle (dissepiment), UJ 29/2, x25. (E) Longitudinal 
section of wall: secondary trabeculae branching from dark intramural zone are visible, UJ 29/2, x40. (F) Transverse section of septum; 
secondary trabecula is seen, UJ 29/7. xlOO. (G) Thick-trabeculae (?) in septum and in septal spines, UJ 29/7, x80. (H, I) Mid-septal zone 
o f two septa (H -crossed nicols), UJ 29/7, xlOO
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become thinner (Fig. 71). Endotheca two-zonal: tabuloid and sub
horizontal dissepiments in the axial part, and vesicular ones in the 
peripheral part. Numerous lonsdaleoid septa are developed on the 
endothecal elements. The place in which buds originated is un
known; but one may suppose that Taschenknospunk-type budding 
is present (see remarks on the genus Preverastraea).
R em arks: The new species is similar to P. bohemi (Prever, 1909) 
both of the dimensions of corallites and in the number o f septa. It 
possesses, however, much thinner septa, particularly in its inner 
part. The illustration of L. Beauvais (1976, Pl. V, Fig. 5) reveals 
that the septa in P. bohemi are two or three times broader. Distinctly 
marked bilateral symmetry differentiates the new species from the 
remaining species o f the genus Preverastraea.
O ccurrence: Romanian Eastern Carpathians (Valea Izvorul Alb): 
Barremian - lower Aptian.
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S tr e s z c z e n ie

M IK R O S T R U K T U R A  I T A K S O N O M IA  
A M P H IA S T R A E IN A  (S C L E R A C T IN IA )

B ogusław  K o łodzie j

Koralowce z podrzędu Amphiastraeina Alloiteau, 1952 zaj
mują szczególną pozycję wśród Scleractinia z uwagi na specy
ficzne cechy (bilateralna symetria, lonsdaleoidalne septa, sposoby 
pączkowania) zbliżające je  do Rugosa. Obecność tych cech tłuma
czy się konwergencją, choć nie wykluczano możliwości filogene
tycznych relacji Amphiastraeina z Rugosa.

Podrząd Amphiastraeina jest w jurajskich i kredowych zespo
łach koralowcowych na ogół słabo reprezentowany przez gatunki
i rodzaje. Wyjątek stanowią zróżnicowane zespoły amfiastreinów 
z wapieni sztramberskich (tytoń - dolny berias) na Morawach 
(m.in. Eliâsovâ, 1975, 1976b, 1978) oraz z wapieni egzotykowych 
typu sztramberskiego z polskich Karpat zewnętrznych.

Ze względu na cechy mikrostrukturalne i morfologiczne pod
rzędu Heterocoeniina Morycowa, 1964 (a nie jak  podawano 
wcześniej M. Beauvais, 1977), uznano, że jego  wyróżnianie jest 
nieuzasadnione. Podrząd ten w randze obniżonej do poziomu nad- 
rodziny włączono do podrzędu Amphiastraeina.

Mikrostruktura szkieletu dyskutowanych koralowców była 
przedmiotem wyjątkowo rozbieżnych poglądów. Przedstawioną 
propozycję klasyfikacji podrzędu Amphiastraeina oparto na nowej 
interpretacji mikrostruktury. Wykazano wyraźne podobieństwa w 
mikrostrukturze amfiastreidów i heterocenidów, zaznaczające się 
szczególnie przy porównaniu cerioidalnych przedstawicieli obu 
grup (patrz Figs. 3, 4). Układ trabekul jest wówczas następujący: 
w centrum ściany, wspólnej dla dwóch sąsiednich koralitów, wys
tępują wertykalnie ustawione średnie i duże trabekule, od których 
odchodzą na obie strony ściany trabekule wtórne o przebiegu 
horyzontalnym lub ukośnym. Uznano, że trabekule te posiadają 
budowę analogiczną jak opisane przez M orycową ( 19 7 1 ) złożone 
trabekule warstw perytekalnych u Latusastraea exiguis. Stosując 
terminologię według Morycowej i Roniewicz (w druku) ten typ 
trabekuli to wieloosiowa trabekula główna, od której odchodzą 
trabekule wtórne. Kontynuacją trabekul ściany są drobne trabe
kule septalne. W rozwoju szkieletu ściana powstawała wcześniej 
niż przegrody. Mimo odmiennego poglądu na mikrostrukturę, 
przedstawiona w pracy interpretacja jest generalnie zbieżna z kon
cepcją mikrostrukturalnej kontynuacji ściany i septów (Ogilvie, 
1897; L. Beauvais, 1974). Do podrzędu Amphiastraeina wpro
wadzono dwie nadrodziny (Tab. 1): Amphiastraeoidea Ogilvie, 
1897, obejmującą rodziny: Amphiastraeidae Ogilvie, 1897, 
emend. EliâSovâ, 1975, Donacosmiliidae Krasnov, 1970, emend. 
Roniewicz, 1976, Carolastraeidae Eliâsovâ, 1976 i Intersmiliidae 
Melnikova i Roniewicz, 1976 oraz nadrodzinę Heterocoenioidea 
Oppenheim, 1930 z rodziną Heterocoeniidae Oppenheim, 1930, 
emend. Obecność dobrze, ale nieregularnie rozwiniętych trabekul 
wtórnych w elementach radialnych u koralowców z nadrodziny 
Heterocoenioidea, odzwierciedlona jest przez silną, nieregularną, 
ostroguzkową ornamentację septalną. U niektórych heterocenidów 
stwierdzono występowanie pączkowania wewnątrzkielichowego 
(typu Taschenknospung i podział septalny), którego brak uważano 
dotychczas za istotną cechę diagnostyczną tej grupy.

W części systematycznej pracy zamieszczono opisy trzech
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nowych gatunków należących do słabo znanych rodzajów z rodzi
ny Heterocoeniidae: Confusaforma carpathica sp.n. (tytoń - dolny 
berias, Figs. 7A-F) i Thecidiosmilia morycowae sp.n. (dolny apt,

Figs. 5, 6 ) z polskich Karpat zewnętrznych (Fig. 1) oraz Preveras
traea tenuiseptata sp.n. (barrem - dolny apt, Figs. 7G-I) z ru
muńskich Karpat wschodnich (Fig. 2).

3 —  Annales Societatis...


