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Ab stract: The coral fauna of the Late Kim me ridgian–Valang in ian in ter val from the Sliv nitsa For ma tion, Lyubash 
mono cline, west ern part of the Moe sian Plat form, is pre sented. Co ral lif er ous in ter beds from a con tinu ous, over
350 m thick se quence of well- bedded plat form lime stones, crop ping out near the vil lage of Ly alintsi, yielded 72
spe cies (29 de ter mined in open no men cla ture) clas si fied into 50 gen era and 23 fami lies be long ing to the or ders
Scler ac tinia and Hex an tini aria. The fol low ing gen era and/or spe cies are de scribed as new: Epis trep tum com mu -
ne for mae gen. et sp.n., Lyubasha gra cilis gen. et sp.n., Oedalmiop sis cre ta cea gen. et sp.n., Sid er astre ites
ly alint sen sis gen. et sp.n., Latomeandra ob li qua sp.n., and Mi cro phyl lia ele vata sp.n.; a new fam ily So le no -
coe nii dae is erected. The fauna shows a mixed Late Ju ras sic/Early Cre ta ceous char ac ter, with Ju ras sic taxa pre -
vail ing over Cre ta ceous taxa. Epi the cate phace loid (pseu do colo nial), la mel lar, and ra mose (co lo nial) growth
forms domi nate over mas sive (hemi spheri cal) and soli tary cor als. Rich mi cro en crust ing or gan isms are as so ci ated.
The pre domi nantly pel mic ritic sedi ment of throm bo lite mac ro fab ric, and the char ac ter of the fauna show that the
pa laeoen vi ron ment was situ ated be low wave base. The stra tigraphi cal dis tri bu tion of the Cre ta ceous coral taxa is
con form able with the mi cro pa lae on to logi cal (fora mini fera, cal care ous dino cysts, di plo po rids) stra tigraphi cal
zo na tion es tab lished in the Sliv nitsa For ma tion.
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IN TRO DUC TION

A re cent re view of in ves ti ga tions of Phane ro zoic ree fal
en vi ron ments dem on strates that, par al lel to the world wide
re stric tion of car bon ate plat form de vel op ment in the Late
Ju ras sic–Early Cre ta ceous in ter val, there was a com mon re -
duc tion in shal low wa ter coral oc cur rences (Lein felder et
al., 2002). The ex cep tion to this was the north ern Te thys re -
gion with its Car pa thian car bon ate plat forms de vel oped on
ele vated intra basi nal ridges (e.g. the Baška cor dil lera with
Štram berk reef com plex and the Pav lov cor dil lera with the
Ernstbrunn Lime stones: Eliaš & Eliášová, 1984; Eliášová,
1990) and on the south- western part of the Moe sian Plat -
form, in the Bul gar ian West Sre do go rie re gion (Fig. 1), con -
sid ered herein (Iva nova et al., 2008 with ref er ences). The
Ex ter nal Car pa thian Štram berk reef com plex, Czech Re -
pub lic (Eliášová, 1981b; Eliáš and Eliášová, 1984) with its
fa mous coral fauna known from the 19th cen tury (Ogil vie,
1897) and in ten sively in ves ti gated in the 20th cen tury
(Geyer, 1955; Eliášová,1973, 1975, 1976a–c, 1981a, b,
1990, and oth ers) is the best ex am ple of the vi tal ity of the
coral en vi ron ment in the Ti tho nian–Early Cre ta ceous in ter -
val. In the Car pa thian Te thys, be side coral ac cu mu la tions
con nected with plat form com plexes, dis persed patch reefs

de vel oped. Due to their lo ca tion in the zone of in ten sive Al -
pine tec ton ics, Car pa thian coral ac cu mu la tions are ac ces si -
ble in large ol is to liths (es pe cially in the huge Štram berk
quarry com plex) or in iso lated ex otic coral lime stone boul -
ders of the so called “Štram berk type” in the Car pa thian
flysch nap pes (Mo ry cowa, 1964, 1968, 1974; Ko³odziej,
1997, 2003).

The plat form coral lime stones from the Late Ju ras sic–
Early Cre ta ceous in ter val con sid ered here are situ ated in the 
West Sred nogo rie tec tonic unit (Fig. 1) in the West Bul gar -
ian Al pine thrust belt (Da bovski et al., 2002). In con trast to
those in the Car pa thi ans, they form a well- bedded, un dis -
turbed and eas ily ac ces si ble suc ces sion. The lime stones
form a part of the tec toni cally iso lated Lyubash unit (Za gor -
chev, 2001) which, al though situ ated among com plex tec -
tonic struc tures, is it self a rela tively sim ple mono cli nal
struc ture (Za gor chev, 1995). This tec tonic unit, sig nifi cant
be cause of a thick se quence of coral- bearing lime stones,
seems to be a rel ict struc ture of a spa tially larger coral zone,
which was con sumed dur ing Al pine com pres sive de for ma -
tion.



MA TE RIAL

The re sults pre sented here were based on ex ami na tion
of lime stones of the Sliv nitsa For ma tion sam pled in the sur -
face sec tion on the N slopes of the Lyubasha Moun tain, ca.
1 km from the vil lage of Ly alintsi. The sam pling fol lowed
the Ly alintsi sec tion tra verse, put in place dur ing geo logi cal
field work un der taken in the early 1980s by L. Do dekova, P.
Tchou matchenco and I. Sapu nov (Sapu nov et al., 1985),
and marked in me tre in ter vals. The cor als con sid ered were
col lected in 1982 by Dr. Vas sil Zla tar ski and the author.

The col lec tion con tains over 240 rock sam ples that
yielded ca. 400 thin sec tions of coral skele tons for the pur -
pose of taxo nomic study. Be cause the rock is hard and the
coral skele tons are highly re crys tal lized and poorly pre -
served, a large part of the coral de ter mi na tions has been left
in open no men cla ture. The col lec tion and thin sec tions are
housed at the Na tional Mu seum of Natu ral His tory, Sofia
(fos sil in ver te brates col lec tion NMNH F- 30057 - 30300;
thin sec tions have the sam ple number and a let ter).

In sti tu tional ac ro nyms: NMNH – Na tional Mu seum of
Natu ral His tory, Sofia, Bul garia; ZPAL – In sti tute of Pa -
laeo biology, War saw, Po land.

GEO LOG I CAL SET TING

Among the sedi men tary zones of the tec toni cally very
com plex SW part of Bul garia, the nar row Lyubash mono -
cline is sig nifi cant for its Ju ras sic cal care ous plat form sedi -
men ta tion (Fig. 1A, B). It con trasts with the flysch zone to
the south and passes into a zone of open ba sin cal care ous
sedi ments to the north (Sapu nov et al., 1985; Za gor chev,
2001). In the lit er a ture, it is also known as a sedi men tary
area on the Dra go man posi tive block (e.g. Le feld et al.,
1986).

The Lyubash mono cline in cludes Mid dle Ju ras sic–
Lower Cre ta ceous lime stones that are over lain by Up per
Cre ta ceous sedi ments (Sapu nov et al., 1985; Iva nova et al.,
2006; 2008). Fo ra mini fera and cal care ous dino cysts docu -
ment the Ox for dian–Valang in ian age of the whole suc ces -
sion ob served in the mono cline (Iva nova et al., 2008). The
most com plete in for ma tion on fa cies dis tri bu tion and mi cro -
fos sil stra tigra phy of the above in ter val has been ob tained
from in ves ti ga tions of three sec tions: Re bro, Ly alintsi and
Ve li novo, situ ated along a nearly straight line, 13 km long
(Fig. 1B). In these sec tions, the de pos its are dif fer en ti ated
into Ba jo cian–Lower Batho nian lime stones of the Po laten
For ma tion, which are over lain un con forma bly by lime -
stones rep re sent ing the Sliv nitsa For ma tion and com pris ing
the whole Ox for dian–Valang in ian part of the Ly alintsi and
Ve li novo sec tions, and at least the up per part of the Re bro
sec tion (Iva nova et al., 2008). The Sliv nitsa For ma tion,
domi nated by or gano genic sedi men ta tion, shows a thick
suc ces sion of coral lime stone fa cies in Ly alintsi (Fig. 2).

The above three sec tions, al though situ ated not far from 
one an other, rep re sent dif fer ent lat eral fa cies zones dis -
crimi nated us ing mi cro fa cies and mi cro fos sils. Sedi men to -
logi cal analy sis en abled the rec og ni tion of mi cro fa cies
groups as signed to three fa cies zones, iden ti fied as: (i) plat -
form slope fa cies; (ii) reef and peri- reef fa cies; and (iii)
lagoon- tidal fa cies (Iva nova, Koleva- Rekalova, 2004; Iva -
nova et al., 2006; 2008). Open shelf mi cro fa cies are rec og -
nized in the lower parts of the sec tions stud ied; higher up-
 section, plat form slope fa cies pre domi nate in the Re bro sec -
tion; the Ly alintsi sec tion is domi nated by reef and peri- reef
fa cies, and the Ve li novo sec tion is domi nated mainly by la -
goon fa cies. In these sec tions, a sharp litho logi cal bound ary
with a con densed sec tion di vid ing the Mid dle Ju ras sic Po -
laten For ma tion from younger de pos its, rep re sents a lo cal
level of cor re la tion. The Sliv nitsa For ma tion ter mi nates in a
non- deposition sur face with in fau nal bur rows that is over -
lain by trans gres sive, red and grey shelly Up per Cre ta ceous
sandy lime stones and marls (Sapu nov et al., 1985; Iva nova
et al., 2006).

Fo ra mini fera and cal care ous dino cysts ex am ined by
Ivanova (Iva nova et al., 2006; 2008), docu ment the Ox for -
dian–Valang in ian age of the whole suc ces sion ob served in
the Lyubash mono cline. In the Ly alintsi se quence, the mi -
cro fos sil zo na tion proves Kim me ridgian/Ti tho nian be tween 
the 102 m and 197 m lev els, Ber ria sian be tween the 197 m
and 300 m lev els, and Valang in ian up to the end of the con -
tinu ous lime stone se quence at the ca. 450 m level (Iva nova
et al., 2006; 2008). Above this se quence, there are iso lated
out crops of rocks, the age of which has not been es tab lished
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Fig. 1. A. Tec tonic scheme of Bul garia show ing five main tec -
tonic units (K Kraina unit) and lo cal iza tion of the Lyubash unit (in
dark) at the wes tern most part of the Srednogorie zone (af ter Da-
bovski et al., 2002 and Zagorchev, 2000, sim pli fied). B. Lyubash
unit with its shal low-ma rine Up per Ju ras sic–Lower Cre ta ceous
lime stones (hatched), and lo cal iza tion of the Velinovo (V), Lya-
lintsi (L) and Rebro (R) sec tions



mi cro pa lae on to logi cally, al beit this part is also con sid ered
to be Valang in ian in that the cor als are simi lar to those from
the lower part. The coral data are stra tigraphi cally com pati -
ble with the mi cro fos sil in di ca tions, as the first typi cal Early 
Cre ta ceous coral Fe lixi gyra cf. dun cani Pre ver ap pears at
the 182 m level, near the Ju ras sic–Cre ta ceous bound ary in -
di cated by mi cro fos sils. The Ber ria sian in ter val of ca. 200 m 
shows no age- diagnostic cor als; above the 300 m level,
through out the whole Valang in ian suc ces sion, rare Cre ta -
ceous coral taxa ap pear in an as sem blage of taxo nomi cally
di verse cor als of a Late Ju ras sic char ac ter.

CON SID ER ATIONS ON THE CORAL
FAUNA FROM THE LYALINTSI SEC TION 

AND ITS EN VI RON MENT

Gen eral char ac ter is tics of the Lyalintsi sec tion

The greater part of the Ly alintsi sec tion con sists of
lime stones of the Sliv nitsa For ma tion di vided into three dif -
fer ent parts. The first part (from the base at the bound ary of
the Po laten and Sliv nitsa For ma tions up to about the 70 m
level) is com posed of grey to light grey mic rite lime stones
with rare fine- grained bio de tri tus, pre domi nantly me dium-
to thick- bedded (bed thick nesses range from 0.20 to
1.50 m). On some bed sur faces there oc cur nod ules of white
flint with maxi mum di men sions of 10 × 12 cm. The sec ond
part (from the 70 to 190 m level) con sists of pale-grey, beige 
and greyish- pink or gano genic and bio de tri tal lime stones
with bed thick nesses rang ing from 0.10 to 1 m. In this part,
be gin ning at the 102 m level, there are coral lime stone in ter -
ca la tions in lime stones lack ing cor als and con tain ing ele -
ments of the pe lagic plank ton cri noid Sac co coma. The third
part of the con tinu ous sec tion is from the 190 m level to
above the 450 m level; dis crete coral oc cur rences ob served
above this level are com posed of me dium- to thick- bedded
or gano genic and fine- grained bio de tri tal lime stones, mainly 
light grey in col our, with a di verse coral fauna. Colo nies
and phace loid cor als are gen er ally ei ther in life po si tion, or
dis turbed. In the bio de tri tal lime stones, frag ments of phace -
loid co ral lites, thin- lamellar colo nies and soli tary co ralla are 
ob served. The as so ci ated mac ro fauna is rep re sented by rare
dicera tid rud ists (on the rock sur face at the 157 m level),
oys ters, ner ineacean gas tro pods (on rock sur faces es pe -
cially at the 181 m and 207 m lev els), small gas tro pods and
rare echi noid spines; dis so ci ated echi no derm plates are
com mon. Rare sub globu lar Para chae te tes (“So le no pora”)
are also to be found.

In the coral beds, micrite, pelmicrite or pelspar are the
es sen tial com po nents of the sed i ment. The tex ture ob served
in thin sec tions is most com monly thrombolitic in char ac ter, 
lay ered in places. The clasts are com posed of pel lets of var i -
ous sizes, calcispheres, foraminifera, coated grains, in clud -
ing “Tubiphytes” morronensis, rare ac cu mu la tions of po -
rifer an spicules, rather small, but com mon echinoid plates
(2–3 mm), small frag ments of thin-lamellar col o nies, rare
sol i tary cor als and rare frag ments of phaceloid coral lites of
dif fer ent coral lite di am e ters, frag ments of thin, small bi -

valves, rare frag ments of thin, po rous brachi o pod shells,
rare small gas tro pods, and lime intraclasts. Di verse mi cro-
encrusters cov er ing coral skel e tons are com mon, as well as
mi cro bial crusts. Sparitization of fine-detritic sed i ment is
the most com mon diagenetic change ob served. Voids are
ob served be tween branches of phaceloid and ramose cor als. 
Hard lime stones with nat u rally weath ered sur faces com -
monly show a gra da tion from packstone/ wackestone sed i -
ment at the base (in the field ob served as a rough rock sur -
face) to wards wackestone sed i ment at the top of the bed
(smooth sur face).

Tax o nomic di ver sity of the coral fauna

Among the cor als ex am ined, 72 spe cies be long ing to 50 
gen era have been dif fer en ti ated (Fig. 2), but, tak ing into
con sid era tion that this fauna oc cur ring in hard rocks could
be ex am ined only in thin sec tions, the re sult sug gests that
the ac tual di ver sity is much higher.

In the whole suc ces sion, the com mon est and taxo nomi -
cally most di verse cor als be long to the pen nu lar group, sub -
or der Mi cro so len ina: (1) the la tome an drids rep re sented by
com mon phace loid taxa (ge nus La tome an dra; four spe cies), 
com mon co lo nial ra mose and fron dose cor als (gen era Mi -
cro phyl lia, “Tham narea”, Pro tose ris: more than four spe -
cies in to tal), la mel lar cor als (gen era Di mor phas trea, Co -
mo phyl lia, Ova las trea: four spe cies in to tal); (2) the mi cro -
so len ids dif fer en ti ated into phace loid cor als (ge nus Der -
mose ris: three spe cies) and co lo nial la mel lar cor als (gen era
Mi cro so lena, Co mose ris, Sy nas trea: five spe cies in to tal),
some of them ob served also in ra mose (Mi cro so lena) or
mas sive (Co mose ris) mor pho types.

The ripi dogyri nan spec trum is also di verse: soli tary
(ge nus Rhipi dogyra sp. sp.), phace loid (ge nus Pla co phyl lia: 
two spe cies), co lo nial unise rial den droid (ge nus Ti araden -
dron: one spe cies) and co lo nial taxa of la mel lar form de vel -
op ing into sub mas sive ones (gen era Ogilvinella, Pla cogyra, 
Pruvostas traea: three spe cies in to tal) are com mon, es pe -
cially in the up per part of the suc ces sion.

Among the Stylin ina, the com mon est are phace loid cor -
als (gen era Sty los milia, Cla do phyl lia: five spe cies in to tal),
while ra mose (gen era Pseu do coe nia, He lio coe nia: three
spe cies in to tal) and mas sive cor als (gen era Pseu do coe nia,
Cyatho phora: four spe cies in to tal) are less com mon. Very
char ac ter is tic is a ra mose So le no coe nia (one spe cies) oc cur -
ring through out the suc ces sion; it is a homoeo morph of the
hex am eral Pseu do coe nia, but clas si fied sepa rately.

The am phi as tre inan cor als that are com mon in the Car -
pa thian ba sin (Štram berk), are un com mon in the Ly alintsi
sec tion and are taxo nomi cally of rather mod er ate di ver sity
(phace loid Mi tro den dron, Pleu ro phyl lia: three phace loid
spe cies in to tal, and lamellar- submassive Am phi aulas trea:
one spe cies).

The phace loid mont li val tiid The cos milia (one spe cies)
and Mont li val tia (spe cific di ver sity not known) are com -
mon. Other mont li val tiid gen era (phace loid, la mel lar) are
repre sented by few finds. Among rare gen era of other
groups are cor als with a regu larly po rous skele ton: hapla-
reids (soli tary ge nus Hapla raea: one spe cies, la mel lar and/
or ra mous Ac ti naraea: two spe cies), that are simi lar in their
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regu larly po rous skele ton to mi cro so len ids but lack pen -
nules.

The struc tural char ac ter is tics of this fauna are as fol -
lows: (i) domi na tion of phace loid (pseu do colo nial), la mel -
late (in clud ing thick- lamellate, sub mas sive forms) and ra -
mose (co lo nial of di verse types) over mas sive (con vex col -
ony sur face) cor als (40 gen era in the first group in com pari -
son with six gen era in the sec ond group); (ii) com mon epi -
the cal wall in soli tary (five spe cies be long ing to five gen -
era) and es pe cially in phace loid cor als (19 spe cies be long -
ing to 10 gen era), that is, in over one- third of all spe cies and
gen era; (iii) de vel op ment of sep tal face mi cro mor phol ogy
in the form of pen nules and me nia nes that char ac ter izes 21
spe cies be long ing to 12 gen era (29% of all spe cies, and 24% 
of gen era, re spec tively); (iv) struc tur ally con di tioned, regu -
lar po ros ity of septa is spe cific to com mon cor als of 13 spe -
cies be long ing to seven gen era (18% of spe cies and 14% of
all gen era) of micro so leni nan and hapla raeid cor als.

Coral growth form dis tri bu tion

Kim me ridgian–Ber ria sian. In the in ter val from the
102 m up to the 300 m level of the Ly alintsi sec tion coral
beds are rather spo radic. In this part, ca. 15 coral beds can
be ob served, some beds are iso lated, oth ers form groups
marked herein with link ing dashes (me tres lev els: 102, 115,
137–142, 157, 177–179–181–192, 207, 247, 252, 257–260,
267, 287) in ter bed ded with lime stones that ei ther lack cor -
als or con tain only rare traces of a coral fauna. Coral beds
are from about 30 cm to ca. 100–150 cm thick, and are situ -
ated at vary ing dis tances from each other (2 m, 5 m, 10–20
m, 20–35 m).

The suc ces sion starts with a bed con tain ing taxo nomi -
cally di verse la mel lar cor als (102 m level: 1–3 cm thick: Ac -
ti naraea, Sy nas trea, Co mo phyl lia), to gether with rare pha-
celoid and soli tary forms. The as sem blages of the suc ceed -
ing beds are of di verse mixed types, with pre domi nantly
phace loid cor als (from two to seven gen era, most com -
monly Sty los milia, La tome an dra, The cos milia, Der mose ris, 
Ca la mo phyl liop sis) as so ci ated with ra mose cor als (most
com monly So le no coe nia, “Tham narea”, Mi cro phyl lia, but
also ra mose mor pho types of Ac ti naraea and Mi cro so lena)
and sub or di nate, if pres ent, la mel lar cor als (com monly lim -
ited to a sin gle ge nus) that can at tain a con sid er able thick -
ness (sub mas sive: flat up per side), and rare mas sive forms
(con vex up per side: Pseu do coe nia, Cyatho phora, Bi latero -
coe nia, Ova las trea, Co mose ris). Sub mas sive Mi cro so lena
sp. from the 115 m, 137 m (col ony ca. 20 cm thick and
show ing sur face with thick but not lat er ally ex tend ing tiers)
and 307 m lev els, and Pla cogyra hykeli from the 181–192 m 
in ter val, par tici pate in mixed as sem blages, while a sub mas -
sive col ony of Com plex as traea cf. thevenini from the 257 m 
level was the only coral ob served in that bed.

Valang in ian. In the up per part of the suc ces sion, be -
gin ning with the bed at the 307 m level, the fre quency of
coral beds over a dis tance of 150 m is dou ble that of the
lower part. How ever, since the beds are partly cov ered with
soil and are com monly frag mented into blocks, their ex act
ho ri zons can be iden ti fied only with dif fi culty. Be cause of
this, the coral ho ri zons are in di cated ar bi trar ily within larger 

bed pack ets. The pres ence of nearly 30 coral ho ri zons (in -
clud ing iso lated beds) mani fests a con sid er able in crease in
the sig nifi cance of cor als in the en vi ron ment (iso lated beds
and beds grouped per two or more; me tre lev els: 314–317,
325, 332–335–337, 352, 359–367–372–375–377–382,
387–392–395–397, 412–415–417–420–427, 437, 442, 453, 
457).

Multis pe cific as sem blages are com posed of pre domi -
nantly phace loid and ra mose or only ra mose cor als, la mel lar 
and other forms be ing ac ces sory. Among phace loid gen era,
the most com mon are The cos milia, Sty los milia, La tome an -
dra, and Cla do phyl lia, among ra mose are So le no coe nia,
Mi crophyllia, and “Tham narea”. La mel lar forms are rep re -
sented by Di mor phas trea, di verse spe cies of Mi cro so lena
and Pro tose ris, and sub mas sive, thick Ogilvinella, Placo-
gyra, Pruvostas traea. The only thin- lamellar as sem blage,
ob served at the 359 m level is com posed of Ac ti naraea and
Di mor phas trea.

The taxo nomi cally most di verse as sem blages com prise: 
spo radic soli tary Mont li val tia, Rhipi dogyra, Hapla raea and 
Pleu ros milia (over turned and some heav ily dam aged), de -
bris of fine unise rial colo nies of Enall he lia, frag ments of
thick branches of Ti araden dron, e.g., beds from the 377,
382, 417 and 421 me tre lev els (Fig. 2).

A ques tion of eco log i cal zonation

Be cause of ob ser va tions be ing re stricted to the coral
beds, re marks on the fau nal zo na tion of the suc ces sion are
nec es sar ily lim ited. How ever, it has been as sumed that the
cor als and di verse epi bi onts of fau nal, al gal and mi cro bial
ori gin form as so cia tions that are only slightly dif fer en ti ated
through out the suc ces sion, from poorer in the Kim me -
ridgian/Ti tho nian part to rich in the Cre ta ceous. Gen er ally,
both the eco logi cal char ac ter and tax on omy of the cor als
iden ti fied from re crys tal lized skele tons, and the com po si -
tion of the as so ci ated fairly well pre served mi cro en crus ters,
are sur pris ingly uni form through out the suc ces sion, with
only rare varia tions. In fact, nearly all the coral beds (or ho -
ri zons ob served in the soil) show as so cia tions of a mixed,
phaceloid- ramose- lamellar type. Only a few beds con tain
pre domi nantly la mel lar colo nies: the first, at the 102m level, 
con tains mainly la mel lar cor als (Ac ti naraea, Sy nas trea, Co -
mo phyl lia) as so ci ated with phace loid Pla co phyl lia and soli -
tary Mont li val tia; the bed at the 257 m level con tains only
thick- lamellar sub mas sive Com plex as trea; and the bed at
the 359 m level con tains thin la mel lar Ac ti naraea and Di -
mor phas trea. It is wor thy of note that sub- massive rhipi -
dogyri nan cor als (Pla cogyra, Pruvostas traea and Ogilvi-
nella) oc cur in the mixed as so cia tions in the Valang in ian
part of the suc ces sion.

The only taxo nomic change in coral com po si tion ob -
served be tween the Kim me ridgian/Ti tho nian and Ber ria sian 
parts of the suc ces sion is a slight shift to wards Cre ta ceous
fami lies. This is par al lelled by an in creas ing fre quency of
mi cro en crust ing or gan isms, with their acme in the Valang -
in ian part. The most com plete list of the en crus ters con tains
the fol low ing taxa: the en ig matic Litho co dium ag gre ga tum
El liot with the sym bi otic fo ra mini fer Troglo tella in crus tans
Wernli, the fo ra mini fer “Tubiphytes” mor ronen sis Cres-
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centi, bryo zoans re sem bling Kolo phos and Bereni cea,
sclerosponges be long ing to the ge nus Mu ra nia KaŸmier-
czak, Para chae te tes sp.; cal cis ponges in det.; the green alga
Thau mato porella par vovesicu lif era Pia; the en ig matic Kos-
kinobullina so cia lis Cher chi & Schroe der; com mon speci -
mens of the prob lem atic mi cro or gan ism Ra diomura Seno-
wbari-Daryan & Schae fer, rare Cayeuxia-like forms and
mi crobial crusts. Thin coat ings of Mu ra nia have hith erto
been ob served only in Valang in ian as so cia tions.

Con sid er ations on the coral en vi ron ment

Mi cro pa lae on to logi cal and litho logi cal in ves ti ga tions
(Iva nova et al., 2008) of the Ly alintsi suc ces sion en able
some gen eral in ter pre ta tions of the evo lu tion of the sedi -
men tary en vi ron ment. The lower part of the Sliv nitsa For -
ma tion crop ping out here, com posed of light grey bed ded
mic ritic lime stones with flints, is con sid ered to have been
de pos ited on an open shelf or ramp. In the over ly ing suc ces -
sion con tain ing coral beds (from the 102 m up to the 190 m
level) the in ter beds of lime stones with out cor als yielded the
pe lagic plank tonic mi cro cri noid Sac co coma. This part is
con sid ered to have been de pos ited in the en vi ron ment of a
ho mo cli nal ramp. The re main ing part of the suc ces sion (up
to the 450 m level of the con tinu ous sec tion and out crops
above that level) con tains lime stones with a taxo nomi cally
di verse coral fauna; the mi cro fa cies are con sid ered to rep re -
sent reef/peri- reef fa cies de pos ited in the reef zone of the
plat form.

The abun dance of cor als grow ing in situ al lows the con -
cept of a reef en vi ron ment to be adopted. How ever, Meso -
zoic reefs were not com pa ra ble in their com po si tion and lo -
ca tion to Re cent reefs and hence a re stricted ap pli ca tion of
the term “reef” is needed when dis cuss ing them.

The coral ac cu mu la tions con sid ered herein show coral
growth forms and spe cific skel e tal struc tures that are dif fer -
ent from those of Re cent ones. Mas sive cor als (con vex sur -
face up to hemi spher i cal shape) are rare and poorly rep re -
sented. The tax o nom i cally most di verse are epithecate pha-
celoid, i.e., pseudocolonial forms (25 spe cies, 14 gen era),
lamellar col o nies (24 spe cies, 19 gen era), cor als with
pennular septal micromorphology and cor als with reg u larly, 
struc tur ally po rous septa. The epithecate cor als had the sur -
face of the coral lites com pletely un pro tected against me -
chan i cal in ju ries, im ply ing that they lived ei ther in shel tered 
parts of a shal low wa ter en vi ron ment be hind the zone of
high en ergy wa ter, or at depths be low this zone (Roniewicz
& Stolarski; 1999, with dis cus sion). Lamellar cor als, some
of them at tain ing submassive form (i.e., thick, with a flat
up per sur face), are in dic a tive of a quiet-wa ter en vi ron ment
(com pare Geister & LathuiliÀre, 1991; Morycowa &
Roniewicz, 1995; Insalaco, 1996; Insalaco et al., 1997;
Roniewicz & Stolarski, 1999; Rosen et al., 2002). The high
pro por tion of pennular cor als re sem bling those from Re cent 
deep reef slopes (Che va lier in Che va lier & Beauvais, 1987)
and from sea floors at depths be low 100 m (Schlichter,
1992) sup ports the in fer ence that they de vel oped be low
storm wave base. Fos sil cor als with pennular septa are in ter -
preted as in dic a tive of light-de fi cient con di tions caused by
depth or tur bid ity (Morycowa & Roniewicz, 1995; Geister

& LathuiliÀre, 1991; “euphotic floor model”: Rosen et al.,
2002; Sanders & Baron-Szabo, 2005). The reg u lar, struc -
tural po ros ity of pennular microsoleninan cor als is sup -
posed by Insalaco (1996) to be linked with re duced CaCO3

de po si tion re lated to light de fi ciency or to some de gree of
eutrophication. Haplareid reg u larly po rous cor als lack ing
pennulae are to be added to this group.

In the light of the above en vi ron mental pre req ui sites,
the taxo nomi cally and struc tur ally sig nifi cantly di verse ra -
mose co lo nial cor als (eight gen era, 10 spe cies; some of
them pen nu lar and regu larly po rous) oc cur ring com monly
in mixed as so cia tions with the coral types de scribed above,
can not be par al leled with ex ter nally simi lar mod ern acro po -
rid and pocil lo po rid aso cia tions, nor can their en vi ron ments
be com pared.

The Ly alintsi coral fauna, al though shallow- water (in a
gen eral sense) and taxo nomi cally di verse, lived be low the
depths oc cu pied by Re cent reefs. All the above- mentioned
spe cific fea tures of skele ton struc ture point to a deeper zone
of a shal low sea as a pos si ble en vi ron ment of the coral
meadows. An en vi ron ment in which such a taxo nomi cally
di verse bio tope could de velop al lows the sup po si tion that
there was suf fi cient light for au to tro phy and no sig nifi cant
oxy gen defi cit, al beit fluc tua tions in the oxy gen con tent of
the wa ter could have tem po rar ily ham pered coral growth,
en hanced mi cro bi al ite ac tiv ity (com pare Du praz & Strasser, 
1999), and led, pos si bly, to a ten dency to de velop taxa with
a regu larly po rous skele ton (com pare In sa laco, 1996)

In ter beds of lime stones de void of cor als and con tain ing
Sac co coma ob served in the Kim me ridgian–Ti tho nian in ter -
val (Iva nova et al., 2008) in the in ter ca la tions be tween
coral- bearing beds (at the ca. 100, ca. 180 and ca. 190 m
lev els), in di cate the in flu ence of open- sea sedi men ta tion
and a tem po rary deep en ing of wa ter in hib it ing the de vel op -
ment of cor als.

The coral growth forms, skele tal struc tural po ros ity,
abun dant mi cro en crus ters, and type of sedi ment in di cate a
low to mod er ate hy dro dy namic en vi ron ment (only in ci den -
tally af fected by the higher wa ter agi ta tion in ferred from the 
grain stone fa cies re corded in places in the up per part of the
suc ces sion), il lu mi nated but situ ated at depths be low storm
wave base. Dam aged soli tary cor als and frag ments of
phace loid co ral lites or thin- lamellar colo nies dis persed
within fine- grained sedi ment are con sid ered to be ei ther
auto chthonous or trans ported from the im me di ate vi cin ity
and pro duced by the ac tiv ity of or gan isms feed ing on the
coral pol yps, e.g. echi no derms. The suc ces sion shows re -
peated re new als of coral as so cia tions start ing with coral re -
cruit ment, at least partly auto chthonous pro duc tion of fine
bio de tritic sedi ment, fol lowed by in ten si fi ca tion of for ma -
tion of mi cro bial authigenic pel mic rite, de vel op ment of mi -
croepi bi onts and mi cro bial crusts, and ended with smoth er -
ing of the liv ing cor als; the mi cro en crus ters are com monly
ob served nest ling in the cal ices. This cy cle shows con sid er -
able anal ogy to the de vel op ment of phace loid coral-mi cro-
bialite as so cia tions in Ba jo cian thin- bedded reef units in
east ern France; the cyclicity of de vel op ment of such ree fal
struc tures is ref er able to tro phic fluc tua tion in the en vi ron -
ment (Olivier et al., 2006). Al though mi cro bial crusts are
pres ent in the Ly alintsi suc ces sion, they are not so in ten -
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sively de vel oped as those re ported from the Ba jo cian. The
as so cia tions of mi cro en crus ters and mi cro bi al ites with cor -
als in Ly alintsi gen er ally cor re spond to cases re ported from
the Mid dle and Up per Ju ras sic of West ern Europe (es pe -
cially Schmid, 1996; Helm & Schülke, 2006; Olivier et al.,
2006); the main dif fer ence lies in their con tin ual re cur rence
through out the ca. 350 m thick se quence, es pe cially in the
last 150 m.

Be side the sup posed tro phic fluc tua tions that could in -
flu ence coral/mi cro bial growth, their en vi ron ment was sub -
jected to ex ogenic fac tors. Among other fac tors, there was a
con tin ual sup ply of fine- grained sedi ment from the vi cin ity
to the plain, sedi men tary floor popu lated with baf fling cor -
als.

Of the dif fer ent styles of sedi men ta tion dis cussed in
Sanders and Baron Szabo (2005), the ex am ple of an as sem -
blage sub ject to mod er ate, but per sis tent sedi ment stress,
seems to cor re spond to the coral thick ets of the Ly alintsi
suc ces sion. The main ar gu ment for this is the com po si tion
of coral growth forms on the one hand, i.e. baf fling forms of 
phace loid and ra mose cor als, and la mel lar cor als sen si tive
to sedi ment cover; and, on the other hand, the fine- grained
sedi ment in which the coral thick ets are em bed ded, not all
of mi cro bial ori gin.

TRAN SI TIONAL JU RAS SIC–
CRE TA CEOUS CHAR AC TER OF THE

CORAL FAUNA FROM LYALINTSI

Within the 102 m to 460 m in ter val there is a taxo nomic 
shift from Ju ras sic coral fau nas into Early Cre ta ceous fau -
nas. The fauna, as a whole, is domi nated by Ju ras sic gen era,
but with a sig nifi cant lack of Is as trea, Stylina and Tham nas -
teri. Typi cal Ju ras sic fami lies are ob served through out the
suc ces sion and this spec trum is com pleted with the Aulas -
traeo po ri dae, the only Cre ta ceous fam ily which ap pears in
the up per part of the suc ces sion.

The ma jor ity of taxa rep re sent ei ther com mon spe cies
and forms with an af fin ity (aff.) or re sem blance (cf.) to
those spe cies, or spe cifi cally un de ter min able taxa, be long -
ing to com mon Ox for dian–Ti tho nian gen era, such as: Ac ti -
naraea, Ca la mo phyl liop sis, Der mose ris, Di mor phas trea,
Epistreptum, La tome an dra, Mi cro phyl lia, Mi cro so lena,
Mitrodendron, Pla co phyl lia, Pleu ro phyl lia, Pseu do coe nia,
Rhipi dogyra, So le no coe nia, Sty los milia and The cos milia.
The rhipi dogyri nans Ti araden dron, Pruvostas traea, Pla -
cogyra and Ogilvinella, to gether with the am phi as traeid
Amphiaulastrea and the axos miliid Co lum na phyl lia, are
typi cal of the Late Kim me ridgian–Ti tho nian.

Oc cur rences of gen era that are ei ther lim ited to the Cre -
ta ceous or rep re sent Cre ta ceous fami lies, and of gen era de -
scribed as new herein, be gin with Fe lixi gyra cf. dun cani
Pre ver at the 182 m level, fol lowed by Lyubasha gra cilis
gen. et sp.n. at the 267 m level, La tu sas trea sp. (dif fer ent
from the Ju ras sic L. al veo laris) at the 330 m level, and
Oedalmiopsis cre ta cea gen. et sp.n. to gether with Sid er -
astre ites ly alint sen sis gen. et sp.n. at the 339 m level. Of
these, the faviid Fe lixi gyra is a Bar re mian–Ce no ma nian ele -

ment, and Oedalmiop sis rep re sents the fam ily Aulas traeo -
po ri dae, which is typi cal of the Ber ria sian–Ce no ma nian; an
ad di tional Neo comian ele ment, Cla do phyl lia clem en cia de
Fromen tel, ap pears in the Valang in ian part of the sec tion in
the 359 m–377 m in ter val and per sists to the 421 m level.

The lon gev ity of some Ju ras sic spe cies is sur pris ing,
e.g., So le no coe nia sexra di ata (Gold fuss), com mon in the
epicon ti nen tal Ox for dian–Kim me ridgian (Roniewicz,
1976), is noted in the sec tion from the be gin ning of the
Kimmeridgian–Ti tho nian se quence at the 115 m level, and
ob served up to the 457 m level, in the Valang in ian.

This tran si tion from a Ju ras sic into a Cre ta ceous char ac -
ter of the coral fauna gives a rare oc ca sion to trace step- by
step taxo nomic changes in an ecol ogi cally sta ble en vi ron -
ment that per sisted on the plat form from the Kim me ridgian
through out the Valang in ian.

AF FIN I TIES OF COR ALS
FROM THE WEST ERN PART

OF THE MOESIAN PLAT FORM

The coral fauna from the SW Moe sian plat form ex am -
ined here, ex em pli fied by the cor als from the Lyubasha
Moun tain near Ly alintsi, re sem bles in its com po si tion to
dif fer ent de grees the fau nas from the Ox for dian–Kim me -
ridgian of Por tu gal, Jura Mts and Ro ma nia (com pare Koby,
1881–1889, 1905; Geyer, 1955; Ro niewicz, 1976; Er renst,
1990–1991), as well as from the Ti tho nian of the Car pa thi -
ans (Mo ry cowa, 1964, 1968, 1974; Eliášová, 1973, 1975,
1976a–c, 1981; Ko³odziej, 2003) and Ser bia (Turnšek &
Mi chajloviæ, 1973). Be side its gen eral re sem blance to the
Late Kim me ridgian fauna of Würt tem berg (Geyer, 1954;
Laux mann, 1991), the Bul gar ian fauna seems to be ecol ogi -
cally clos est to that of Sinab ronn in the abun dance of phace -
loid and branch ing forms (com pare Geyer, 1954), and, in
the com mon oc cur rence of phace loid forms and the en vi -
ron mental con di tions, to the fauna com pos ing the coral-
 microbial mead ows of the Mid dle Ox for dian of north ern
Ger many (Helm & Schülke, 2006).

The fauna from the SW mar gin of the Moe sian plat -
form, al though not com pa ra ble in ge neric di ver sity to the
am phi as treid and rhipi dogy rid Ti tho nian cor als of Štram -
berk in north Mo ravia, Outer Car pa thi ans (com pare Eliá-
šová, 1973, 1974, 1976b), shares spe cies in com mon with
the Štram berk fauna, as well with the Up per Ju ras sic–
Lower Cre ta ceous Ernstbrunn Lime stone fauna of south
Mo ravia (com pare Eliášová, 1990). To the east, a simi lar
fauna is known from the lime stone con sid ered to be Al bian
in the Cau ca sus (Sik ha ru lidze, 1979).

This short re view shows that the en vi ron ment on the
SW mar gins of the Moe sian plat form en abled the coral
fauna to de velop there later than the analo gous coral fau nas
to the west in the Te thys and re lated epi con ti nen tal re gions.
To gether with the coral environment- rich Late Ju ras sic–
Early Cre ta ceous Car pa thian plat forms, these mar ginal
parts of the Moe sian plat form took part in the for ma tion of
the coral belt rim ming the north ern mar gin of the Te thys.
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SYS TEM ATIC PALAE ON TOL OGY

Re marks: The syn ony mies are lim ited to first de scrip tions
and to well il lus trated de scrip tions. The ter mi nol ogy con cern ing
the struc ture of the coral lite fol lows the glos sary in Moore et al.
(1956); typology of the growth forms fol lows Coates & Jack son
(1985): sol i tary; pseudocolonial phaceloid; co lo nial uniserial of
dendroid form; co lo nial multiserial erect, herein called ramose
(some co lum nar); multiserial en crust ing, herein called lamellar
when flat/con cave up per sur face (some frondose, other thick and
submassive), or mas sive when con vex. Multiserial col o nies show
var i ous types of coral lite con nec tions (de gree of in te gra tion):
cerioid, meandroid, thamnasterioid, plocoid, astraeoid (af ter the
glos sary in Moore et al., 1956).

Ab bre vi a tions used in the de scrip tions: c num ber of costae;
c-c dis tance be tween calicular axes; cd/mm costal den sity; col-col
dis tance be tween axes of collines; d di am e ter (calicular di am e ter if 
not stated oth er wise), in plocoid cor als mea sured be tween mid -
points of the walls, and in phaceloid cor als mea sured on the ex ter -
nal sur face of the coral lite; ed/mm den sity of endotheca (num ber
of dis sepi ments, or tabulae per mm) mea sured in lon gi tu di nal sec -
tion; f length of calicular fossa; gf growth form; gr/mm – den sity of 
gran u la tions mea sured in trans verse sec tion; l lu men; md/mm den -
sity of menianes mea sured in lon gi tu di nal sec tion; pd/mm den sity
of perithecal dis sepi ments; s num ber of ra dial el e ments (septa,
costosepta); S1…Sn septa of suc ceed ing size or ders (not cy cles);
sd/mm septal den sity mea sured di rectly on the calicular cir cum fer -
ence (not cal cu lated from other mea sure ments); trd/mm den sity of
trabeculae (in Microsolenina) counted in the trans verse septal sec -
tion.

Or der HEXANTHINIARIA Montanaro-Gallitelli, 1975

Re marks: The cor als of this group ap peared in the Tri as sic (Zardi- 
nophyllidae Montanaro-Gallitelli, 1975, ju nior syn onym Pachy-
thecaliidae Cuif, 1975). Montanaro-Gallitelli (1975) dis cussed the
coral on tog eny (with bi lat eral pat tern of septal in cep tion) and
coral lite struc ture (thick, fi brous wall in de pend ent of other struc -
tures), and con sid ered this group to rep re sent a sep a rate or der
within the class Anthozoa. Within the or der Hexanthiniaria, Eliá-
šová (1976c) erected the suborder Pachythecaliina in which, apart
from the Tri as sic cor als men tioned above, the fam ily Amphia-
straeidae Ogilvie, 1897, pre vi ously placed in the suborder
Amphiastraeida Alloiteau, 1952, was in cluded (Roniewicz &
Stolarski, 2001). A re view of the mor pho log i cal and mi crostruc -
tural char ac ters of cor als be long ing to the suborder Pachytheca-
liina was given by Stolarski & Russo (2001), and a phylo gen etic
anal y sis was un der taken by Roniewicz & Stolarski (2001).

Suborder PACHYTHECALIINA Eliášová, 1976
Fam ily AM PHI AS TREI DAE Ogil vie, 1897

Ge nus Pleu ro phyl lia de Fromen tel, 1856

Pleurophyllia aff. cara Eliášová, 1975
Fig. 3B

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s
Occurrence
in Lyalintsi

section

30299 542

phaceloid 4.0-5.5
14-16

(6+6+S3)
Valanginian

30290* 542

30202
30196

412

30134 359-377

* bold – sam ples pre sented on pho tos

Re marks: Three septa are dom i nant: the columellar sep tum and
two S1 septa in its vi cin ity; the other S1 septa are well de vel oped.
The num ber of septa is lower than in P. cara (20–24) due to the in -
com plete num ber of S3 septa.
Dis tri bu tion: Pleurophyllia cara has been de scribed from the
Tithonian of the West Carpathians (Štramberk, Eliášová, 1975),
and the Lower Kimmeridgian of Ro ma nia (Roniewicz, 1976). P.
aff. cara is known from the Valanginian – Bul garia; re pos i tory ac -
ro nym and col lec tion num bers as above.

Ge nus Mitrodendron Quenstedt, 1881

Mitrodendron sp. 1
Fig. 3C–E

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s
Occurrence in 
the Lyalintsi

section

30275 453

phaceloid 7-11
22-26
(24S1/
S3+S4)

Valanginian
30215 415

30096
30090

182 Tithonian/
Berriasian
boundary
zone

30087
30086
30084

179

Re marks: In the coral lite no. NMNH F-30275 a ring of small
“parricidal “ buds is de vel oped. The pat tern of septal ap pa ra tus in
those ju ve nile calices is typ i cal of the Pleurophyllia – Mitroden-
dron group of gen era.
Dis tri bu tion: Known from the Tithonian/Beriasian bound ary
zone to Valanginian – Lyubasha Moun tain, Lyalintsi; re pos i tory
ac ro nym and col lec tion num bers as above.

Mitrodendron sp. 2
Fig. 3F, G

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s
Occurrence in 
the Lyalintsi

section

30300
30299
30292
30290

bed
"a"above
460 m phaceloid,

corallites
long

14-20 26

Valanginian

30096
30092

182

Tithonian-
Berriasian
boundary

zone

Re marks: The spe cies forms large coralla with thin and long
septa. The max i mum coral lite di am e ters are larger than those of
M. tenuiseptum Eliášová from the Tithonian (Eliášová, 1975) and
M. mitratum Quenstedt from the Up per Kimmeridgian (com pare
Becker & Milaschewitsch, 1875–1876: pl. 51, fig. 9).
Dis tri bu tion: Known from the Tithonian/Beriasian bound ary
zone to Valanginian – Lyubasha Moun tain, Lyalintsi; re pos i tory
ac ro nym and col lec tion num bers as above.
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Ge nus Amphiaulastrea Geyer, 1955

Amphiaulastrea sp.
Fig. 3H, I

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d l c-c s

Occurrence
in the

Lyalintsi
section

30204
30199
30197
30298

412
lamellar,
cerioid

7, 8×10 4 7-9
14

(6+6+S3)
Valanginian

Re marks: This spe cies is char ac ter ized by a very low num ber of
septa.
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num bers as above.

Fam ily INTERSMILIIDAE Melnikova et Roniewicz, 1976
Ge nus In ter smilia Eliášová, 1974

Intersmilia sp.
Fig. 3J

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s
Occurrence in
the Lyalintsi

section

30065 115 phaceloid 7
ca 25 S1-S3

at least
Tithonian

Re marks: A frag ment of coral lite found in trans verse sec tion
shows a thick intersmiliid wall that passes smoothly into the septa.
The coral re sem bles ei ther I. malevola Eliášová, or I. diaboli
Eliášová, both from the Tithonian of the West Carpathians (Eliá-
šová, 1974: p. 416, pl. 1, figs. 1a, b, and pl. 2, figs. 1, 2, pl. 3, figs.
1, 2, pl. 4, figs. 1, 2, re spec tively). It rep re sents a ge nus typ i cal of
the tran si tion be tween the Ju ras sic and Cre ta ceous.
Dis tri bu tion: Tithonian/Beriasian bound ary zone – Lyubasha
Moun tain, Lyalintsi; re pos i tory ac ro nym and col lec tion num ber as 
above.

Or der SCLERACTINIA Bourne, 1900
Suborder CARYO PHYL LI INA Vaughan et Wells, 1943

Fam ily AXOS MILII DAE Geyer, 1955
Ge nus Co lum na phyl lia Geyer, 1955

Columnaphyllia sp.
Fig. 4J, L–N

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s sd/10 f

Occurrence 
in the

Lyalintsi
section

30248 421-427
phace-
loid

ca.60 ca.120 12 5
Valan-
ginian

30186 392 ca.55 ca.100 10-12

30157 377 40×50 ca.100 10 5-6

De scrip tion: Coral lites oval with a nar row and short ax ial fossa.
Ra dial el e ments thin, dif fer en ti ated into five size or ders: S1 and S2 
septa ap proach ing the fossa, subequal, slightly fusiform and
thicker than the oth ers. Two S1 septa sit u ated in the lon ger di am e -
ter of the coral lite may pen e trate the fossa with thin lobes of the in -
ter nal bor der that form ru di ments of a columella. The S3 septa are
about 3/4 the length of the S1 septa; the S4 septa are thin, un even,

some of them lon ger than half the length of the S1 septa; the S5
septa are filiform, short and un even, de vel oped in the sys tems sit u -
ated at two op po site sides of the lon ger calicular di am e ter. The
adaxial and costal septal mar gins are thin, the septal faces are
nearly smooth, show ing faint and ir reg u lar gran u la tions. The dis -
sepi ments are ex tended, con vex at the pe riph ery and slop ing
steeply axialwards. A ten dency to form lonsdaleoid septa is very
poorly marked. The wall must be very del i cate, pellicular, as it is
mostly abraded. In spec i men no. NMNH F-30186, a thin, straight
or wavy septal midline is fragmentarily pre served, cor re spond ing
to that of Re cent deep-wa ter caryophylliinan cor als. No traces of
bud ding are to be ob served.
Re marks: Columnaphyllia sp. dif fers from Columnaphyllia titho-
nica Geyer (type spe cies, Štramberk) in far larger di am e ters,
higher num bers of septa, and in a poor ax ial struc ture. In septal
struc ture and or ga ni za tion of the endotheca, the coral greatly re -
sem bles the Ju ras sic Axosmilia marcou fig ured by Turnšek (1973), 
but dif fers from it in a phaceloid, rather than sol i tary, growth form.
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num bers as above.

Ge nus Pleurosmilia de Fromentel, 1856

Re marks: Alloiteau (1957) des ig nated the Portlandian Pleuro-
smilia graciosa de Fromentel as the type of the ge nus, de scrib ing it 
as hav ing “epithecal wall of endothecal or i gin”, septa prob a bly not 
or na mented dis tally, len tic u lar columella, and endotheca built of
subtabular dis sepi ments at the ax ial re gion and abun dant con vex
vesicules at the pe riph ery. This briefly di ag nosed ge nus was clas -
si fied dif fer ently by dif fer ent au thors: into Eusmiliinae (Koby,
1884), Amphiastreidae (Koby, 1905; Vaughan et Wells, 1943),
Stylophyllidae (Alloiteau, 1957), Placosmiliidae (Eliášová,
1976b); Vaughan et Wells (1943) con sid ered it to be a syn onym of 
Axosmilia Milne Ed wards et Haime, 1845. Dif fer ences in septal
micromorphology be tween the type spe cies of Pleurosmilia and
Axosmilia, ex press ing dif fer ences in the microstructure in di cat ing
that these rep re sent dif fer ent gen era, are pre sented in Ta ble 1 (af ter 
Alloiteau, 1957).

Ta ble 1

Micromorphology of septa in Pleurosmilia de Fromenel
and Axosmilia Milne Ed wards & Haime

(af ter Alloiteau, 1957)

Genus
Type

species
Distal
border

Internal border 
of 

the S1 septa 

Septal
faces

Stratigraphic
position

Pleurosmilia
Fromentel

Pleurosmilia 
graciosa de
Fromentel

exsert,
crenulated

free
thick
granules

Portlandian

Axosmilia
Milne
Edwards et
Haime

Caryophyllia 
extinctorium
Michelin

non-exsert,
smooth

anastomosing; 
join the
columella

smooth
[small
granules in
other
species]

Bajocian

The only sig nif i cant in di ca tion for a pos si ble caryophylliinan
af fin ity of this ge nus con cerns the microstructure of the Haute-
rivian P. neocomiensis: Alloiteau (1957) noted small trabeculae at
20 µm in ter vals, aligned in the septal midline in this spe cies. It
should be noted that the early Aptian Axosmilia bofilii, A.kobyi, A.
villersensis and Peplosmilia fromenteli de scribed in Turnšek and
Michajloviæ (1981) also show well ex pressed septal midlines cor -
re spond ing to the caryophylliinan microstructure.

The ge nus is known from the Oxfordian to the Neocomian.
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Fig. 3. The fam i lies Actinastraeidae, Amphiastraeidae, Intersmiliidae and Heterocoeniidae. A – Actinastreid indet. Calicular col ony
sur face, no. NMNH F-30276. Valanginian. B – Pleurophyllia aff. cara Eliášová. Coral lites with few pe riph eral dis sepi ments, thin sec tion,
no. NMNH F-30290b. Valanginian. C–E – Mitrodendron sp. 1. C – dis tal part of coral lite with mul ti ple parricidal buds, thin sec tion, no.
NMNH F-30275a; D – pol ished sec tion show ing intergrowing phaceloid coral lites of Dermoseris sp. 2 (on left, see also Fig. 10E) and
Mitrodendron sp.1 (on right: one com plete coral lite, and two in com plete coral lites in up per and lower cor ners); com plete calice of
Mitrodendron sp. 1 rep re sents dis tal calicular part filled with sed i ment, sit u ated above pe riph eral dissepimental ring, no. NMNH F-30275. 
Valanginian. E – coral lite with pe riph eral dissepimental ring en cir cling deep calicular part con tain ing septal ap pa ra tus, thin sec tion, no.
NMNH F-30087d. Tithonian. F, G – Mitrodendron sp. 2. Thin sec tions: F – coral lite with long, abun dant septa; bud on left, no. NMNH
F-30290a.Valanginian. G – septal ap pa ra tus com posed of nu mer ous thin septa, no. NMNH F-30096a. Tithonian/Berriasian bor der zone.
H, I – Amphiaulastrea sp. Thin sec tions: H – septal ap pa ra tus com posed of small num ber of septa, no. NMNH F-30199a; I – lon gi tu di nal
sec tion show ing pe riph eral re gion built of large dis sepi ments, no. NMNH F-30199b. Valanginian. J – Intersmilia? sp. Dis tal part of
calice, thin sec tion, no. NMNH F-30065a. Tithonian. K, L – Latusastrea sp. Trans verse/oblique thin sec tion: col ony frag ment (K), and en -
larged frag ment (L) show ing calice oval in shape with thick main sep tum and thin ru di men tary septa, no. NMNH F-30221b. Valanginian



Pleurosmilia sp.
Fig. 4G–I, K

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s ed/5

Occurrence 
in the

Lyalintsi
section

30159 382

solitary 20×24

96 (12+12+24
+48)

9-10
Valangi-

nian
30130 359-377

94 (12+12+24
+46)

8-10

De scrip tion: Calice suboval, with calicular fossa 5 mm long and
about 1 mm wide. Columella thin (5 mm long, ca. 1 mm wide), in
con tact with one or two op pos ing S1 septa. In sec tion, the colu-
mella is com posed of ir reg u lar, ver ti cal, thick el e ments (prob a bly
septal pro jec tions) and thick-walled tabuloid dis sepi ments. Ra dial
el e ments are slightly en larged pe riph er ally. S1 septa are T-shaped
at the in ner mar gin. Sys tems reg u lar, the S1 and S2 septa ap -
proach ing the fossa, dif fer ing in thick ness, the S3 septa reach ing
about 7/8 the length of the S1 septa, and the S4 septa reach ing up
to half the length of the S1 septa. Lat eral faces with large, trun -
cated gran u la tions cir cu lar in sec tion. Endotheca built of very
strong, widely ex tend ing pe riph eral dis sepi ments slop ing steeply
down and ex tended dis sepi ments pro duc ing a promontorium in the 
ax ial re gion. Traces of septal microstructure in the form of an
opaque midseptal line can be dis cerned (spec i men no. NMNH
F-30159). The wall is abraded.
Re marks: The dif fer ence be tween this taxon and those de scribed
in the lit er a ture con sists in its poorly de vel oped columella, i.e., a
spongy, poorly con sol i dated struc ture that does not re sem ble the
len tic u lar columella in the spe cies de scribed so far. How ever, this
dif fer ence may be at trib ut able to the fact that the Bul gar ian ma te -
rial was ex am ined in thin sec tion whereas the other taxa were ob -
served from the ex te rior. In the lit er a ture, the septal ap pa ra tuses
are char ac ter ized fre quently by the num ber of septal cy cles: the
spe cies of Pleurosmilia were de scribed as hav ing five septal cy -
cles (or more, i.e., 6+6+12+24+48 septa, and so on) that cor re -
spond to four size or ders in the de scrip tions herein (12+ 12+
24+48).

The coral ex am ined greatly re sem bles P. geneviensis Koby
(1881: p. 40, pl. 4, fig. 2) from the Oxfordian of the Jura Mts. Two
other pos si bly closely re lated spe cies are the Oxfordian P. trun-
cata Koby from the Jura Mts, and P. carrapateirensis Koby from
the Oxfordian of Por tu gal (Koby, 1881 and 1905, re spec tively).
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num bers as above.

Suborder ASTROCOENIINA Vaughan et Wells, 1943
Fam ily AC TI NAS TREI DAE Al loi teau, 1952

Actinastreid indet.
Fig. 3A

Ma te rial (mea sure ments in mm)

No.
NMNH F-

metre
levels

gf d c-c
Occurrence in
the Lyalintsi

section 

30276 453 ramose, cerioid 2 2 Valanginian

De scrip tion: Wall slightly pro trud ing, ra dial el e ments dif fer en ti -
ated into two to three size or ders; ax ial pit oc cu pied by skel e tal tis -
sue that pos si bly rep re sents the columella and paliform lobes.
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num ber as above.

Suborder STYLININA Alloiteau, 1952

Re marks: Microstructure of ra dial el e ments is char ac ter ized by
thin monoaxial trabeculae with lat eral off sets pro duc ing sharp
gran u la tions (Stylina gaulardi Michelin, 1843: Stolarski & Ronie-
wicz, 2001: fig. 2.1).

Fam ily STYLINIDAE d’Orbigny, 1851
Ge nus Sty los milia Milne Ed wards et Haime, 1848

Stylosmilia corallina Koby, 1881
Fig. 5F, K

1881. Stylosmilia corallina: Koby, p. 62, pl. 14, figs. 3-7.
1976. Stylosmilia corallina Koby: Roniewicz, p. 56, pl. 8, figs. 3,

4 (with syn on ymy).

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s
Occurrence in
the Lyalintsi

section

30262 437

phaceloid,
ca. 20 cm
high

2.0-2.5 6+6+12 Valanginian

30247 421-427

30223
30224

420

30131 359-377

Dis tri bu tion: Com mon in the Oxfordian–Kimmeridgian of Eu -
rope (Roniewicz, 1976; Errenst, 1990; Turnšek, 1997). Known
from the Valanginian of Bul garia; re pos i tory ac ro nym and col lec -
tion num bers as above.

Stylosmilia octonaria Roniewicz, 1976
Fig. 5E, H

1976. Stylosmilia octonaria: Roniewicz, p. 6, pl. 8, fig. 5.

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre levels gf d s ed/5

Occurrence
in the

Lyalintsi
section

30196 412

phaceloid
1.3-1.5

8+8
Valanginian30167 382

30140 377

30073 137-142 (1.8) 3.0-2.5 6 Tithonian

Dis tri bu tion: Known from the Lower Kimmeridgian of Ro ma nia.
In Bul garia known from the Valanginian; re pos i tory ac ro nym and
col lec tion num bers as above.

Stylosmilia sp.
Fig. 5I, J

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d l s c
Occurrence in
the Lyalintsi

section

30194 397 phaceloid 2.5 1.5-1.8 10+10 20, thick Valanginian

Re marks: Phaceloid coral lites branch ing at nearly right an gles.
S1septa do not reach columella; columella com posed of two to
three parts. Endotheca tabuloid. A thick ring around the columella
ob served in the sec tion re sults from the in ter sec tion of endothecal
tabuloid el e ments.

The coral re sem bles S. pumila (Quenstedt, 1852) in sym me try 
and di men sions but dif fers from it in far shorter S1 septa. In Eu -
rope, Stylosmilia pumila is com mon in the Oxfordian–Tithonian
in ter val (com pare Roniewicz, 1976, Errenst, 1990).
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num ber as above.
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Fig. 4. The fam i lies Stylinidae and Axosmiliidae. A, B – Pseudocoenia suboctonis d’Orbigny. Thin sec tion: A – coral lite with septal
ap pa ra tus typ i cal of spe cies, hav ing un der de vel oped costae of third size or der, and B – col ony in trans verse sec tion, no. NMNH F-30072a.
Tithonian. C–E – Pseudocoenia aff. limbata (Goldfuss). Thin sec tions: C, E – trans verse sec tions show ing re mark ably de vel oped costae
of third size or der (com pare with Fig. 2A), no. NMNH F-30142a; D – lon gi tu di nal sec tion with tab u lar endotheca (ar row), no. NMNH
F-30142c. Valanginian. F–I, K – Pleurosmilia sp. F – corallum on weath ered rock sur face, no. NMNH F-30130. Valanginian. Thin sec -
tions: G – trans verse sec tion of corallum with lamellar columella, and H – en larged frag ment show ing septa with lat eral gran u la tion, no.
NMNH F-30159a. Valanginian. I – lon gi tu di nal sec tion cut ting ax ial part of corallum dis play ing endotheca el e vated in cen tre, no. NMNH
F-30130b; K – lon gi tu di nal thin sec tion show ing large dis sepi ments in wall re gion and a rough sur face of septa and lat eral gran ules (on
right), no. NMNH F-30159b. J, L–N – Columnaphyllia sp. Thin sec tions: J – rare, ex tended dis sepi ments of wall re gion in lon gi tu di nal
sec tion, no. NMNH F-30186c; L – septa and large dis sepi ments in wall re gion, and M – en larged frag ment show ing sep tum with traces of
midseptal line, trans verse sec tion, no. 3 NMNH F-0186b. Valanginian. N – two coral lites on pol ished rock sur face, no. NMNH F-30157.
Valanginian



Ge nus Pseudocoenia d’Orbigny, 1850

Re marks: The sta tus of Pseudocoenia d’Orbigny has been dis -
cussed by Baron-Szabo and Bertling (1995) and by Baron-Szabo
(1996), who con sid ered Pseudocoenia to be a valid ge nus, and by
Löser (1998), who in cluded it in the syn on ymy of Adelocoenia
d’Orbigny, 1849. The col ony struc ture, based on the holotype of
P. suboctonis, was de scribed by Roniewicz (1966).

Pseudocoenia suboctonis d’Orbigny, 1850
Fig. 4A, B

1850. Pseudocoenia suboctonis: d’Orbigny, t.2, p. 34.
1966. Pseudocoenia suboctonis d’Orbigny: Roniewicz, p. 182,

text-figs. 6, 7, pl. 4, fig. 1 (with syn on ymy).

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s
Occurrence in the
Lyalintsi section

30071-2 115
columnar,
plocoid

2.8 8+8 Tithonian

Dis tri bu tion: P. suboctonis is fre quent from the Up per Oxfordian
to the Tithonian of Eu rope (Roniewicz, 1976; Errenst, 1990; Eliá-
šová, 1994). Known from the Tithonian – Bul garia; re pos i tory ac -
ro nym and col lec tion num bers as above.

Pseudocoenia aff. limbata (Goldfuss, 1826)
Fig. 4C–E

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d c-c s ed/5 pd/5
Occurrence in
the Lyalintsi

section

30145
30141-2

377

ramose,
plocoid,
d of
branches
20-30 mm

2.0
2.5-
3.5

8+8 12 9-10 Valanginian

30069 115 8+8 Tithonian

Re marks: Spec i men no NMNH F-30069 shows a septal ap pa ra tus 
sim i lar to those from the Lower Kimmeridgian of Po land (Ronie-
wicz, 1966) with only 16 costae in pro lon ga tion of septa at the
calicular mar gin; all 32 costae are only clearly dis cern ible on the
col ony sur face. In con trast, spec i men NMNH F-30141 shows in
trans verse sec tion 32 thin and equal costae at the calicular mar gin.
This dif fer ence may be of mi nor sig nif i cance, but it also may ex -
press speciation in this group of Pseudocoenia.
Dis tri bu tion: Pseudocoenia limbata is com mon in the Up per
Oxfordian and Lower Kimmeridgian of Eu rope (Roniewicz, 1976; 
Bendukidze, 1982; Errenst, 1990; Turnšek, 1997). P. aff. limbata
is known from the Tithonian to Valanginian – Lyubasha Moun -
tain, Lyalintsi; re pos i tory ac ro nym and col lec tion num bers as
above.

Pseudocoenia aff. baltovensis Roniewicz, 1966
Fig. 5C

Ma te rial (mea sure ments in mm):

No.
NMNH F-.

metre
levels

gf d c-c s ed/5 pd/5
Occurrence
in the Lya-

lintsi section 

30228-9 420

massive,
plocoid

3.0-
3.8

6.5-
9.0

8+8
9-
11

6-
11

Valan-
gnian

30212 ca.415

30192 397

30170 382

30154,
30157

377

30116-7 352

Re marks: In hav ing a large peritheca built of ex tended dis sepi -
ments, the spe cies is clos est to the Mid dle Oxfordian P. balto-
vensis from Po land (Roniewicz, 1966, p. 186, pl. 2: 3), but dif fers
from it in the lower den sity of endothecal and perithecal el e ments
(in the lat ter 14/5 mm and 10–14/5 mm re spec tively).
Dis tri bu tion: P. baltovensis is known from the Mid dle Oxfordian
of Po land (Roniewicz, 1966) and from the Up per Oxfordian/
Lower Kimmeridgian of Slovenia (Turnšek, 1973). P. aff. balto-
vensis is known from the the Valanginian – Lyubasha Moun tain,
Lyalintsi; re pos i tory ac ro nym and col lec tion num bers as above.

Ge nus Bilaterocoenia Morycowa, 1974

Re marks: The ge nus Bilaterocoenia is char ac ter ized by a septal
ap pa ra tus com posed of costoseptal ra dial el e ments of four size or -
ders ar ranged in bi lat eral sym me try: two ad ja cent sys tems are
com plete while in the re main ing four the S2 septa are lack ing. This 
pat tern dif fer en ti ates the ge nus from Pseudocoenia, which has
costosepta of only three size or ders, ar ranged in ra dial sym me try.

Bilaterocoenia sp.
Fig. 5A, B

Ma te rial (mea sure ments in mm):

No.
NMNH F-.

metre
levels

gf d c-c s
Occurrence in
the Lyalintsi

section  

30214 415
massivepl
ocoid

5.0-5.5 9 6+6+S3
Valangi-

nian

Re marks: In its tabuloid endotheca, well de vel oped septal ap pa ra -
tus com posed of septa of three size or ders and costae of four size
or ders, and in the large coral lite di am e ters, the Bul gar ian form re -
sem bles the Tithonian ge nus Bilaterocoenia from the Carpathians
(Morycowa, 1974; Eliášová, 1981a).
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num ber as above.

Fam ily EUHELLIIDAE Vaughan et Wells, 1943
Ge nus Enall he lia Milne Ed wards et Haime, 1849

Enallhelia sp.
Fig. 5D

Re marks: The ge nus is char ac ter ized by a branch ing uniserial col -
ony (uniserial erect) en larged by zig zag bud ding (sympodial ter -
mi nal bud ding). The form from Lyalintsi de ter mined as Enallhelia
sp. oc curs em bed ded in hard rocks in the in ter val from the 257 m
level up to the 427 m level. The spec i men No. NMNH F-30170
(from the level 382m) fig ured herein shows calicular lu men di am -
e ters of 2.0×2.5 mm.
Dis tri bu tion: Known from the Beriasian and Valanginian – Lyu-
basha Moun tain, Lyalintsi; re pos i tory ac ro nym and col lec tion
num ber as above.

Ge nus Heliocoenia Etallon, 1859

Heliocoenia sp.
Fig. 5G

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre 
levels

gf c-c ed/2
Occurrence in the Lyalintsi

section

30298
bed "a" above 
460 m ramose,

plocoid
1.8-3.5

Valanginian

30085 ca. 180 Tithonian/Berriasian
boundary zone30082 177 4

Re marks: Be cause of recrystallization of the skel e ton, pre cise
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Fig. 5. The fam i lies Stylinidae and Euhellidae. A, B – Bilaterocoenia sp. Thin sec tions: well de vel oped S1-S3 septa, costae of the
fourth size or der, and tabuloid dis sepi ments in trans verse sec tions, no. NMNH F-30214c and d. Valanginian. C – Pseudocoenia aff.
baltovensis Roniewicz. Trans verse/oblique thin sec tion show ing large-dissepimental peritheca and coral lites with poorly de vel oped septal 
blades, no. NMNH F-30116a. Valanginian. D – Enallhelia sp. Trans verse thin sec tion of branch of uniserially bud ding coral with oval
calices, no. NMNH F-30170f. Valanginian. E, H – Stylosmilia octonaria Roniewicz. Thin sec tions: E – trans verse sec tion dis play ing
traces of septal microstructure pre served in the form of white line or row of points in mid dle of septal blades, no. NMNH F-30140a.
Valanginian. H – lon gi tu di nal sec tion show ing tab u lar endotheca and twin coral lites bud ding at nearly a right an gle and then turn ing up -
wards, no. NMNH F-30073b. Tithonian. F, K – Stylosmilia corallina Koby. Thin sec tions: F – trans verse sec tion of phaceloid corallum
show ing coral lites at var i ous stages of bud ding, no. NMNH F-30131a; K – au ric u lar in ter nal septal mar gins and tab u lar endotheca in
coral lite lon gi tu di nal sec tion, no. NMNH F-30131b. Valanginian. G – Heliocoenia sp. Trans verse thin sec tion of dis tal part of calice
show ing well marked auriculae, no. NMNH F-30085b. Tithonian. I, J – Stylosmilia sp. Thin sec tion: coral lites with re mark ably thick
tabuloid dis sepi ments en cir cling columella; note: bud ding at nearly a right an gle, no. NMNH F-30194a. Valanginian



data on the type of septal ap pa ra tus (haxameral? or octomeral?)
are un avail able. An other ramose taxon, with com pa ra ble coral lite
di am e ters, the octomeral H. gracilis Roniewicz, 1976 from the
Up per Oxfordian of Ro ma nia, shows an endothecal den sity more
than twice as dense (13/5 mm).
Dis tri bu tion: Known from the Tithonian/Beriasian bound ary
zone to Valanginian – Lyubasha Moun tain, Lyalintsi; re pos i tory
ac ro nym and col lec tion num bers as above.

Fam ily CLADOPHYLLIIDAE Morycowa
et Roniewicz, 1990

Ge nus Cla do phyl lia Milne Ed wards et Haime, 1851

Re marks: Morycowa and Roniewicz (1990) de scribed the mor -
phol ogy and microstructure of the ge nus, and in cluded the gen era
Schizosmilia Koby and Schizosmiliopsis Beauvais in its syn on -
ymy. LathuiliÀre (2000) re cently clar i fied the mis un der stand ings
con cern ing its type spe cies, C. babeana (d’Orbigny). The most
char ac ter is tic fea ture of the ge nus is a mode of bud ding pro duc ing
equal calices by sym met ri cal septal di vi sion of the coral lites.

Cladophyllia skuviensis (Turnšek, 1981)
Fig. 6A, D

1981. Pleurophyllia skuviensis Turnšek: Turnšek & Michajloviæ,
19, pl. 14, figs. 1-4; pl. 15, figs. 1, 2.

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s ed/2

Occurrence
in the

Lyalintsi
section 

30268-9
30264-5

437

phaceloid 3-4
(16)22-26
(10-12S1/
2+S3+S4)

3-4

Valangi-
nian

30202 412

30181-2
30177
30179

387

30172 382

30123 -4 359-377

30086 -7 180

Tithonian/
Berriasian
boundary

zone

De scrip tion: Coralla phaceloid, loose in struc ture. Coral lites tor -
tu ous, oval in sec tion. Sym me try ra dial-bi lat eral. Calicular cen tre
oc cu pied by flat columella that may con nect with at least one S1
sep tum ly ing in the plane of bi lat eral sym me try. Septal ap pa ra tus
dif fer en ti ated into septa of three (four) size or ders. S1 septa ap -
proach the ax ial cav ity, two S2 septa ly ing in the plane of bi lat eral
sym me try are subequal in length to the S1 septa, the oth ers are
shorter. Septa of higher or ders rarely have fully de vel oped blades
and are in di cated by ridges on the in ter nal wall sur face; the S4
septa are most fre quently ob serv able as ru di ments in cor po rated
into the wall struc ture. As a re sult, the coral lite in te rior has a lot of
free space. Wall vari able in thick ness: if thin, the septa of the last
or der may pro trude into the calicular space in the form of low
ridges. Endotheca built of rare tab u lar hor i zon tal dis sepi ments.
The bud ding typ i cal of the ge nus is rare.
Re marks: In all as pects of coral lite struc ture the cor als from
Lyalintsi cor re spond to Pleurophyllia skuviensis Turnšek, 1981
from the Lower Cre ta ceous of Ser bia, dif fer ing from it in the
slightly smaller coral lite di am e ters. The coral de scribed from Ser -
bia shows all the fea tures of Cladophyllia. The ra dial-bi lat eral
coral lite sym me try is sim i lar to that in Pleurophyllia, but the gen -
era dif fer es sen tially in the mode of bud ding: sym met ri cal septal

di vi sion in Cladophyllia (Cladophylliidae) and pocket bud ding
(Taschenknospung) in Pleurophyllia (Amphiastraeidae). The
sharp, rare gran u la tions that form the lat eral septal micromorpho-
logy ob serv able in the type spec i men of C. skuviensis are also typ i -
cal of Cladophyllia (Turnšek & Michajlovæ, 1981: pl. 15, figs. 1,
2).

The cor als from Lyalintsi de scribed herein and those de -
scribed by Turnšek from Ser bia agree in di men sions and num bers
of septa with those of the type spe cies of Cladophyllia, the Up per
Ju ras sic Cladophyllia dichotoma (Goldfuss, 1826) (com pare Mo-
rycowa & Roniewicz, 1990: p. 175, text fig. 1.4, pl. 18, figs. 1-3.).
How ever, the com pletely si lici fied Goldfuss types were de scribed
with out in ter nal de tails ex cept those dis cern ible in the calices, so
no de tailed com par i sons can be made. The C. dichotoma form
from Württemberg pre sented by Lauxmann (1991) shows the
small est di am e ters of the range ob served in that spe cies.
Dis tri bu tion: Barremian–Lower Aptian in Ser bia. Tithonian–
Valanginian in Bul garia; re pos i tory ac ro nym and col lec tion num -
bers as above.

Cladophyllia clemencia de Fromentel, 1857
Fig. 6B, C

1857. Cladophyllia clemencia: de Fromentel, p. 29, pl. 3, figs. 2, 3.

Ma te rial (mea sure ments in mm):

No
.NMNH F-

metre
levels

gf d s
Occurrence in
the Lyalintsi

section

30232
30235

421 -427

phaceloid 1.5-1.8 (2.0) 6+6+S3 Valanginian30214-5 415

30167 382

30120-21 359 -377

Re marks: The coral lites of C. clemencia, in their subradial cali-
cular sym me try and small coral lite di am e ters re sem ble those in the 
ge nus Apocladophyllia Morycowa and Roniewicz 1990 (Port-
landian–Lower Berriasian), but dif fer in the corallum struc ture
lack ing any con nec tions (apophyses) be tween the coral lites. The
coral shows S2 septa equal or subequal in length to the S1 septa,
and rare S3 septa, hid den in the wall struc ture.

Ko³odziej (1997) re ported a similar form, Cladophyllia sp. (d
(1.5) 2–2.5 (3) mm) from the exotics of the lime stones of Štram-
berk type found at WoŸniki (Po land), Ex ter nal Carpathians.
Dis tri bu tion: The spe cies is de scribed from the Neocomian of
Saint-Dizier, Dept. l’Yonne, France. Known from the Valanginian 
– Bul garia; re pos i tory ac ro nym and col lec tion num bers as above.

Suborder RHIPIDOGYRINA Roniewicz, 1976
Fam ily PLA CO PHYL LII DAE Eliášová, 1990

Re marks: The fam ily was erected for the epithecate phaceloid ge -
nus Placophyllia d’Orbigny, 1849, which shows neorhipidacanth
microstructure (Eliášová, 1990).

Ge nus Placophyllia d’Orbigny, 1849

Placophyllia rugosa Becker, 1875
Fig. 6E, F

1875. Placophyllia? rugosa: Becker: Becker & Milaschewitsch,
p. 140, pl. 38, fig. 9.

1966. Placophyllia rugosa Becker: Roniewicz, p. 220, text-fig.
12,  pl. 12, fig. 1a, b.

1990. Placophyllia rugosa Becker: Eliášová, p. 121, pl. 2, fig. 1
(with syn on ymy).
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Fig. 6. The fam i lies Cladophylliidae, Placophylliidae and Rhipidogyridae. A, D – Cladophyllia skuviensis (Turnšek & Michajloviæ).
Thin sec tions: A – septal ap pa ra tus show ing ra dial-bi lat eral sym me try, no. NMNH F-30182a; D – tab u lar endotheca in lon gi tu di nal sec -
tion, no. NMNH F-30182b. Valanginian. B, C – Cladophyllia clemencia de Fromentel. B – thin sec tion show ing poorly pre served coral -
lites, and C – coral lite with septa ar ranged in subradial sym me try, no. NMNH F-30167b. Valanginian. E, F – Placophyllia rugosa Becker.
Thin sec tions: E – spec i men lack ing any traces of microstructure, no. NMNH F-30089a. Tithonian. F – spec i men show ing micritized skel -
e ton with traces of rhipidogyrinan microstructure, no. NMNH F-30058a. Tithonian. G – Placophyllia blastemon Eliášová. G1, G2 – two
coral lites of same corallum show ing thick costae, no. NMNH F-30196b. Valanginian. H – Ju ve nile rhipidogyrid on rock sur face, no.
NMNH F-30247. Valanginian. I, L – Rhipidogyra cf. min ima Koby. I – frag ment of flat dis tal part of corallum on weath ered rock sur face,
no. NMNH F-30205; L – prox i mal part, cir cu lar in sec tion, of same corallum in thin sec tion, no. NMNH F-30205d. J, K – Tiaradendron
germinans Quenstedt. J – frag ment of branch on weath ered rock sur face, no. NMNH F-30255; K – coral lite with thick wall bored by
endolithic or gan isms, trans verse sec tion, no. NMNH F-30255b. Valanginian. M, N – Rhipidogyra sp. sp. M – large corallum on pol ished
rock sur face, no. NMNH F-30245.Valanginian. N – lon gi tu di nal sec tion show ing au ric u lar septa, no. NMNH F-30215a. Valanginian



Ma te rial: (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s
Occurrence in the
Lyalintsi section

30089
30094-5

182 phaceloid
5-6.5 adult

3-4 juveniles
ca. 30

Tithonian/
Berriasian

boundary zone

30058 102
Kimmeridgian/

Tithonian

De scrip tion: Columella flat tened. Bud ding mar ginal, sit u ated at
the coral lite cir cum fer ence. Endotheca built of large dis sepi ments. 
Neorhipidacanth microstructure typ i cal of Rhipidogyrina is pre -
served in traces. The spec i mens ex am ined show fea tures cor re -
spond ing to those of P. rugosa from the Lower Kimmeridgian of
Po land (Roniewicz, 1966).
Dis tri bu tion: Com mon in the Up per Ju ras sic and Lower Cre ta -
ceous of the whole Eu ro pean epicontinental and Tethyan coral fa -
cies (Cen tral Po land: Roniewicz, 1966; Ger many, Württemberg:
Becker & Milaschewitsch, 1875–1876; Ex ter nal Carpathians:
Eliášová, 1976b, 1990; Cau ca sus: Bendukidze, 1982; Slovenia
and Croatia: Turnšek, 1973 (1972), 1975; Por tu gal: Rosendahl,
1985). Known from the Kimmeridgian/ Tithonian to Berriasian –
Bul garia; re pos i tory ac ro nym and col lec tion num bers as above.

Placophyllia cf. blastemon Eliášová, 1976
Fig. 6G

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s
Occurrence in
the Lyalintsi

section

30196 412 phaceloid 2.8-3.5 (4) ca.20 Valanginian

Re marks: The ma te rial is very frag men tary, but the small coral -
lite di men sions and very thick costae cov ered with epitheca in di -
cate P. blastemon Eliášová (1976b: p. 340, pl. 3, fig. 3) as the most 
prob a ble as sign ment. Traces of the neorhipidacanth microstruc-
ture are pre served.
Dis tri bu tion: P. blastemon is known from the Tithonian, Ex ter nal 
Carpathians: Štramberk. P. cf. blastemon oc curs in the Valangi-
nian in Bul garia; re pos i tory ac ro nym and col lec tion num bers as
above.

Fam ily RHIPIDOGYRIDAE Koby, 1905
Ge nus Rhipi dogyra Milne Ed wards et Haime, 1848

Re marks: Some sol i tary? or phaceloid? coralla of un cer tain ge -
neric af fin ity (Rhipidogyra or Aplosmilia) are re corded herein as
Rhipidogyra sp.sp. in Valanginian part of the Lyalintsi sec tion.

Rhipidogyra cf. min ima Koby, 1881
Fig. 6I, L

Ma te rial (mea sure ments in mm):

No.
NMNH

F-

metre
levels

gf h d s sd/10

Occurrence
in the

Lyalintsi
section

30273 442-447

solitary
Valangi-

nian30205 415 ca.40
11 proximal
12×35 distal

S1-S5 11

Re marks: In its mea sure ments, this dis tally flat coral, prox i mally
cir cu lar in sec tion, is most sim i lar to R. min ima Koby (Koby,
1881: p. 46, pl. 10, figs. 5, 5a), but dif fer from it in hav ing costae.
Dis tri bu tion: R. min ima is known from the Oxfordian, SalÀve,
Swit zer land (Koby, 1881). R. cf. min ima oc curs in the Valanginian 
– Bul garia; re pos i tory ac ro nym and col lec tion num bers as above.

Rhipidogyra sp. sp.
Fig. 6H, M, N

Ma te rial (mea sure ments in mm):

No.
NMNH
F-

metre
levels

gf d s sd/10 remarks

Occurrence
in the

Lyalintsi
section

30247 457

solitary

6+6+12
juvenile
on rock
surface 

Valangi-
nian

30245 421-427 30×90

30215
30219
30208

415

30152 377

30132 359-377 20×40 4S1

Re marks: Of the cor als com monly en coun tered in sec tion, at least 
two re sem ble known spe cies: spec i men no. NMNH F-30132 is
sim i lar to R. crispa Koby from the Up per Ju ras sic of Por tu gal
(Koby 1905); spec i men no. NMNH F-30245, which is wide and
elon gated, and shows buds at the ends of its lon ger axis, re sem bles
the Up per Oxfordian R. percrassa Koby from the Jura Mts (Koby
1881) in shape and di men sions.

Two coral lites at an early ontogenetic stage (pre served on
weath ered rock sur face) rep re sent an un iden ti fi able spe cies. Both
have a large basal at tach ment to the sub strate, ra dial calices, with a 
styliform columella and thick costae (Fig. 6H).
Dis tri bu tion: Fre quent in Valanginian part of the Lyalintsi sec -
tion; re pos i tory ac ro nym and col lec tion num bers as above.

Ge nus Tiaradendron Quenstedt, 1858

Re mark: Tiaradendron be longs to the rare Me so zoic gen era with
dendroid col o nies of the uniserial erect growth form.

Tiaradendron germinans (Quenstedt, 1852)
Fig. 6J, K

1852. Lobophyllia germinans: Quenstedt, p. 654, pl. 58, fig. 18.
1991. Tiaradendron germinans (Quenstedt): Lauxmann, p. 135,

fig. 5, pl. 3, fig. 4-8 (with syn on ymy).

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre levels gf d lumen s c

Occurrence
in the

Lyalintsi
section

30272 437

uniserial 9-10 6.0
ca.

48(6+6+12
+ca.24)

12
Valangi-

nian
30255 421-427

30121 359-377

Re marks: This is clos est to the form from the Kimmeridgian of
Nattheim that was sep a rated by Quenstedt from Lobophyllia
germinans and fig ured un der the name of Tiaradendron germi-
nans rotundum Quenstedt (1881: p. 741, pl. 172, fig. 7). Branches
clus tered; thick-walled calices cir cu lar in sec tion, lack ing colu-
mella; septal ap pa ra tus hexameral, com posed of reg u larly de vel -
oped S1-S3 septa and a vari able num ber of S4 septa de vel oped in
the form of apophysal el e ments (term of Eliášová, 1973). Auri-
culae pres ent on in ter nal mar gins of the S1-S3septa.
Dis tri bu tion: Kimmeridgian, south Ger many. Valanginian – Bul -
garia; re pos i tory ac ro nym and col lec tion num bers as above.

Ge nus Ogilvinella Eliášová, 1976

Ogilvinella elegans (Eliášová, 1973)
Fig. 7A–C

1973. Ogilviella elegans: Eliášová, p. 276, fig. 3, 4, pl. 5, fig.1a, b.
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Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d c-c s
Occurrence in the
Lyalintsi section 

30227
30230
30225

420
lamellar -
submassive,
plocoid

3-4 4-6
12-16S1/
S2+nS3

Valanginian30201 412

30179 387

30143 377

Dis tri bu tion: Tithonian, Ex ter nal Carpathians: Štramberk.
Albian: Cau ca sus (Sicharulidze, 1979). Valanginian – Bul garia;
re pos i tory ac ro nym and col lec tion num bers as above.

Ge nus Placogyra Koby, 1905

Placogyra hykeli Eliášová, 1973
Fig. 7D–F

1973. Placogyra hykeli: Eliášová, p. 278, fig. 5, pl. 6, fig. 1a, b.

Ma te rial (mea sure ments in mm):

No.
NMNH

F-

metre
levels

gf d col-col s
sd

S1-S3/5

Occurrence
in the

Lyalintsi
section 

30231 421-427

lamellar -
submassive,
plocoid-
meandroid

6-10
6×12

8-15 mm S1-S4 12

Valangi-
nian30169 382

30091 182 Tithonian-
Berriasian
boundary

zone
30088 181

Re marks: Large submassive col o nies show flat up per sur face
with flexu ous se ries sep a rated by poorly de fined am bu lac ra, and
iso lated calices; costae nonconfluent. In the se ries, the septa are
dif fer en ti ated into three size or ders; in iso lated calices there are
four size or ders. The S1and S2 septa have thick costae and in ter nal 
mar gins with thick auriculae; the septal faces bear abun dant gran -
ules. Columella lamellar, con tin u ous. Endothecal and perithecal
dis sepi ments ve sic u lar and abun dant. Col ony in crease by equal di -
vi sion of coral lites.
Dis tri bu tion: Tithonian, Ex ter nal Carpathians: �tramberk. Valan- 
ginian – Bul garia; re pos i tory ac ro nym and col lec tion num bers as
above.

Ge nus Pruvostastraea Alloiteau, 1957
Re marks: Alloiteau (1957) con sid ered the ge nus to rep re sent the
amphiastraeids, Beauvais (1970) sep a rated it into the fam ily Pru-
vostastraeidae and, fi nally, Eliášová (1973) re moved it to the
Rhipidogyridae, point ing out the struc tural re sem blance to Acan-
thogyra Ogilvie, 1897. From fossiliferous lime stones con sid ered
to be Albian, Sikharulidze (1979) de scribed the ge nus Tskha-
narella (type spe cies: T. crassisepta Sikcharulidze), which ap -
pears to be a ju nior sub jec tive syn onym of Pruvostastraea (type
spe cies: P. labyrinthica Alloiteau).

Pruvostastraea crassisepta (Sikharulidze, 1979)
Fig. 7G–I

1979. Tskhanarella crassisepta: Sikharulidze, p. 24, pl. 3, fig. 3,
3a; pl. 14, fig. 1a, b.

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf col-col sd/5
Occurrence in the
Lyalintsi section

30271 437

lamellar -
submassive,
meandroid

6-8 5-6 Valanginian
30233-4
30240
30256

421-427

30209 415

De scrip tion: Col o nies submassive. Se ries per fectly meandroid.
Columella lamellar, well marked. Ra dial el e ments con flu ent or
join ing those of the ad ja cent se ries to form an in com plete wall.
Septal ap pa ra tus dif fer en ti ated into S1 and S2 septa with ad di -
tional S3 septa, which may de velop as lonsdaleoid septa. Endo-
theca com posed of large dis sepi ments slop ing down from the pe -
riph ery to ward the cen tre and subhorizontal ones at the cen tre.
Re marks: In mea sure ments, the coral closely cor re sponds to the
form from the Cau ca sus, and dif fers in the smaller width of the se -
ries from the Late Ju ras sic P. labyrinthica (Alloiteau, 1957: width
of se ries of ca. 10 mm; Eliášová, 1973: 11–13 mm; Rosendahl,
1985: 8–12 mm; Turnšek, 1997: ca. 10 mm).
Dis tri bu tion: Albian – the Cau ca sus. Valanginian – Bul garia; re -
pos i tory ac ro nym and col lec tion num bers as above.

Fam ily AULASTRAEOPORIDAE Alloiteau, 1957

Re marks: The most strik ing microstructural fea tures of the gen era 
in cluded here are: (1) septa with midseptal zone built of in di vid u -
al ized small trabeculae flanked by (2) lat eral septal stereome or ga -
nized into cen tred fas ci cles of fibres subperpendicular to the mid-
septal zone, and (3) trabecular wall termed rhipidotheca (Mory-
cowa & Marcopoulou-Diacantoni, 2002) in con ti nu ity with the
midseptal zone (line). The microstructure was doc u mented by
Morycowa & Ko³odziej (2001).

Two Late Ju ras sic rhipidogyrids, Pruvostastraea Alloiteau
and Acanthogyra Ogilvie, show the same type of wall and septal
microstructure as the Aulastraeoporidae. How ever, these gen era
dif fers from the aulastraeoporids in hav ing a T-shaped, au ric u lar
in ter nal septal bor der and lamellar columella typ i cal of the Rhipi-
dogyridae. The dif fer ences are pre sented in Ta ble 2.

Ta ble 2

Mor pho log i cal fea tures of cor als be long ing to the fam i lies
Aulastraeporidae and Rhipidogyridae

Taxon
growth form and
type of colony

columella
lonsda-
leoid
septa

apo-
physeal
septa 

T-shaped
axial septal 

border

Aulastraeoporidae

Aulastraeopora solitary 0 + + rare ?

Apoplacophyllia phaceloid 0 + ?

Preverastraea
massive
cerioid/meandroid

0 + + ?

Oedalmiopsis
lamellar,
thamnasterioid

0 0 0 0

Rhipidogyridae

Acanthogyra
submassive,
cerioid

lamellar + ? +

Pruvostastraea
submassive,
meandroid

lamellar ? + +

Ge nus Oedalmiopsis gen.  n.
Type spe cies: Oedalmiopsis cretacea sp.n.

Der i va tion of the name: The name de rives from the Rhaetian ge -
nus Oedalmia Cuif, 1976 of the fam ily Reimaniphylliidae, super-
fam ily Volzeioidea; gen der fem i nine.
Di ag no sis: Thamnasterioid, lack ing columella; septa with in ter nal 
bor der smooth; endotheca dissepimental; midseptal zone com -
posed of small trabeculae, lat eral septal stereome or ga nized into
cen tred fas ci cles of fibres. Monotypic.
Re marks: The ge nus Oedalmiopsis is as signed to the Aulastrae-
oporidae be cause this is the only fam ily among post-Tri as sic scle-
ractinian groups with which the ge nus shares such fea tures as the
septal microstructure and the shape of the in ter nal septal bor der.

In the es sen tial fea tures of the microstructure of the ra dial el e -
ments, such as the pres ence of a midseptal zone, septal lat eral
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Fig. 7. The fam i lies Rhipidogyridae and Montlivaltiidae. A–C – Ogilvinella elegans (Eliášová). A – col ony frag ment in trans verse sec -
tion, pol ished sur face, no. NMNH F-30225; B – the same in thin sec tion, no. NMNH F-30225b; C – lon gi tu di nal thin sec tion show ing
perithecal dis sepi ments hardly dis tin guish able from endothecal ones, no. NMNH F-30225c. Valanginian. D–F –Placogyra hykeli
Eliášová. Thin sec tions: D – trans verse sec tion with val ley (on right) and iso lated coral lite (on left), di vided by nar row perithecal zone, no. 
NMNH F-30091b. Tithonian–Berriasian bor der zone. E – well marked lamellar columella and septa with prom i nent lat eral gran u la tion,
no. NMNH F-30088c. Tithonian–Berriasian bor der zone. F – lon gi tu di nal sec tion show ing small endothecal dis sepi ments (com pare with
those in Pruvostastraea crassisepta, be low), no. NMNH F-30231b. Valanginian. G–I – Pruvostastraea crassisepta (Sikharulidze). G –
pol ished col ony sur face with me an der ing val leys and di vid ing septothecal walls, no. NMNH F-30209; H – lon gi tu di nal sec tion show ing
large endothecal dis sepi ments, and septal lat eral micromorphology in the form of ranges of gran ules (ar row), no. NMNH F-30209b.
Valanginian. I – lon gi tu di nal sec tion tra vers ing wall be tween val leys (ar row), and show ing large dis sepi ments based on the wall, no.
NMNH F-30271a. Valanginian. J–L – Montlivaltia sp. J – corallum in rock, pol ished sec tion, no. NMNH F-30135; K and L – en larged
frag ments in trans verse thin sec tion show ing septal micromorphology in the form of sharp gran ules, no. NMNH F-30135d. Valanginian



stereome ar ranged into well cen tred fas ci cles of fibres, and tham-
nasterioid col ony type, the Valanginian coral strik ingly re sem bles
the Rhaetian reimaniphylliid ge nus Oedalmia (com pare Cuif,
1976; Roniewicz, 1989). Mor pho log i cally, Oedalmiopsis dif fers
from Oedalmia in the higher num ber of ra dial el e ments and in the
uni form ar range ment of the calices, in stead of a se rial one in the
lat ter, with val leys par al lel to the col ony cir cum fer ence and di -
vided from one an other by broad collines. Microstructurally,
Oedalmiopsis cretacea dif fers from the Tri as sic Oedalmia norica
(Frech, 1890) in well in di vid u al ized small trabeculae in the mid-
septal line, and in smaller di am e ters of the lat eral fas ci cles form ing 
the lat eral septal stereome (lat eral fas ci cles in Tri as sic Oedalmia
norica are from 180 to 300 µm in di am e ter). In the reg u lar ar range -
ment of lat eral septal gran u la tions, Oedalmiopsis re sem bles the
Tri as sic reimaniphylliids on the one hand, and Re cent Caryophy-
lliina and Dendrophyllina on the other.

Oedalmiopsis cretacea sp.n.
Fig. 8D–G, J, K

Syntypes: Spec i mens NMNH F-30251, 30252 (may be frag ments
of one col ony).
Type-level: Slivnitsa For ma tion, in ter val be tween 421 m and 427
m of the Lyalintsi sec tion.
Type-lo cal ity: Lyalintsi, Lyubasha Moun tain, Bul garia.
Di ag no sis: Thamnasterioid col ony with calices in a uni form ar -
range ment; dis tance be tween calicular cen tres 5–10 mm; num ber
of ra dial el e ments ap prox i mately 30–40 per calice; trabeculae in
the midseptal zone ap prox i mately 33 µm in di am e ter.
Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf c-c s sd/5
Occurrence in the
Lyalintsi section

30251
421-427

lamellar,
thamnasterioid

5-7(10) 30-36 8 Valanginian
30252

De scrip tion: Col ony lamellar, more than 15cm in di am e ter and
more than five cm thick, thamnasterioid, ap par ently in creas ing by
coral lite di vi sion, with coral lites ar ranged with out any spe cial or -
der. Coral lites with well marked, empty ax ial pit. Ra dial el e ments
of biseptal type, thick, and dif fer en ti ated into three size or ders: the
S1 and S2 septa, slightly dif fer en ti ated in thick ness, ap proach the
ax ial pit, the S3 septa are very short and thin. In ter nal septal bor der 
slightly rounded, not en larged. Lat eral septal faces cov ered with
rounded gran u la tions ar ranged into subvertical rows and in striae
par al lel ing dis tal septal mar gin. Dis sepi ments ve sic u lar.

Microstructure. Septal midline wavy or zig zag, com posed of
trabeculae ap prox i mately 30 µm in di am e ter. Lat eral septal ste-
reome or ga nized into short fas ci cles 150–180 µm in di am e ter,
subperpendicular to the midseptal zone and emerg ing on the septal 
sur face in the form of rounded, densely packed gran u la tions.
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi:
NMNH F-30251, 30252.

Suborder HETEROCOENIINA M. Beauvais, 1977

Re marks: The Heterocoeniina, with a sin gle fam ily Heterocoe-
niidae Oppenheim, is char ac ter ized by a bi lat eral coral lite sym me -
try pass ing through the columellar sep tum, dense coenenchymal
de pos its of trabecular na ture nearly com pletely re plac ing the ex -
trathecal dis sepi ments, and a subtabular endotheca.

Ko³odziej (1995) pro posed to lower the rank of the suborder
to the superfamilial level, and to in clude it in the suborder Am-
phiastreina. How ever, heterocoeniids, al though sim i lar to amphia-
straeids in coral lite sym me try, show not only a plocoid type of col -
ony that rep re sents a high in te gra tion level alien to the suborder
Pachythecaliina Eliášová, but also thick-trabecular walls and septa 
(com pare Morycowa, 1974: text-figs. 19, 21, 23; pl. 12, fig. 1d, e;

Ko³odziej, 1995: fig. 3) dif fer ent from the mod u lar wall struc ture
and thin-trabecular septa in pachythecaliinan cor als (Roniewicz &
Stolarski, 1999: figs. 8, 9; Roniewicz & Stolarski, 2001: fig. 2).

Fam ily HETEROCOENIIDAE Oppenheim, 1930
Ge nus Latusastrea d’Orbigny, 1849

Latusastrea sp.
Fig. 3K, L

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metr
 levels

gf lumen c-c s
Occurrence in
the Lyalintsi

section

30221 415
lamellar,
plocoid

2 4-5 12 Valanginian

De scrip tion: Ir reg u lar platy col ony. Coral lites subcircular in sec -
tion. Septal ap pa ra tus con sist ing of ap prox i mately 12 septa in to -
tal, dif fer en ti ated into a very ro bust columellar sep tum, two rather
long and thin septa on each side of the columellar sep tum and the
re main ing very short septa de vel oped as con tin u ous blades. Colu-
mellar sep tum club-like, ei ther smooth or with strong lat eral pro -
cesses. Endotheca formed of large subtabuloid dis sepi ments.
Peritheca formed of large dis sepi ments and a thick stereomal de -
posit of trabecular or i gin. An in ten sive de vel op ment of the ste-
reome lim ited the share of ve sic u lar tis sue in for ma tion of the
peritheca, re sult ing in a highly dense skel e ton.
Re marks: The coral dif fers from other spe cies of Latusastrea in
the subcircular shape of the coral lites and a septal ap pa ra tus com -
posed of well de vel oped septal blades. The col ony struc ture and
coral lites with an over grown, ro bust columellar sep tum jus tify the
ge neric as sign ment of this taxon.
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num ber as above.

Suborder FAVIINA Greg ory, 1900
Fam ily FAVII DAE Greg ory, 1900, emend. Al loi teau, 1952

Ge nus Fe lixi gyra Pre ver, 1909

Re marks: The ge nus Felixigyra is known in the Early Cre ta ceous, 
be gin ning in the Hauterivian, and is es pe cially typ i cal of the
Urgonian fa cies (Barremian–Up per Aptian, ?Lower Albian).

Felixigyra cf. duncani Prever, 1909
Fig. 8A–C, H, I

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf c-c sd/5
Occurrence in the
Lyalintsi section

30093 182
lamellar,
meandroid-
hydnophoroid

3.5 6-7/3mm
Tithonian/Berriasian

boundary zone

De scrip tion: Col ony lamellar, about 20–25 mm thick with short
collines and rare monticules. Septa thick, their faces cov ered with
sharp gran u la tions. An ex ces sive, rhyth mic de vel op ment of sec -
ond ary sclerenchyme re sulted in de vel op ment of rhyth mic accre-
tionary lay ers of the skel e ton ob serv able in lon gi tu di nal sec tion,
and in supression of de vel op ment of dis sepi ments. Ves tiges of
orig i nal col ony sur face with microarchitectural de tails of dis tal
septal bor ders and of septal sides are to be ob served in microstruc-
tural traces of suc ceed ing sclerenchymal lay ers.

This coral re sem bles Felixigyra sp. from the Neocomian of
the Ex ter nal Carpathians (Morycowa, 1964), as well as F. duncani
from the Ser bian de pos its (Turnšek & Michajloviæ, 1973: orig i -
nally con sid ered to be Tithonian, but sub se quently not con firmed
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Fig. 8. The fam i lies Faviidae and Aulastreoporidae. A–C, H, I – Felixigyra cf. duncani Prever. A – col ony up per sur face, no. NMNH
F-30093; B – trans verse thin sec tion show ing con tin u ous and dis rupted collines, no. NMNH F-30093b; C – lon gi tu di nal thin sec tion dis -
play ing three micritized lev els marked in the skel e ton cor re spond ing to suc ceed ing growth stages of the col ony, H – and I en larged frag -
ments show ing de tails of sur face mor phol ogy at suc ces sive growth stages, no. NMNH F-30093c. Tithonian–Berriasian bor der zone. D–G, 
J, K – Oedalmiopsis cretacea gen. et sp.n. D – the holotype col ony in up per view, and E – sep tum in side view show ing gran u lar
micromorphology, no. NMNH F-30251. F, G, J – septa in trans verse sec tion show ing midseptal zone with in di vid ual cen tres pre served (F,
G), or recrystallized into a ho mo ge neous line (J), no. 30252c; K – frag ment of col ony in trans verse sec tion with dis cern ible thamnasterioid 
coral lite con nec tions, no. NMNH F-30252a. Valanginian



by Turnšek, per sonal com mu ni ca tion 1991), and F. duncani from
the early Barremian of the French Alps and early Aptian of the
Swiss Alps (Morycowa & Decrouez, 1996).
Dis tri bu tion: Tithonian/Beriasian bound ary zone – Lyubasha
Mountain, Lyalintsi; re pos i tory ac ro nym and col lec tion num ber as 
above.

Fam ily MONTLIVALTIIDAE Dietrich, 1826
Ge nus Mont li val tia Lam ouroux, 1821

Montlivaltia sp.
Fig. 7J–L

Ma te rial (mea sure ments in mm):

No.
NMNH F-.

metre
lavels

gf d f s cd/10
gr/5
(in

section)

Occurrence in
the Lyalintsi

section

30232
30250

421-
427 soli-

tary
25×30 4

ca.
100(15+15+
30+40+nS5)

15
S2:

13-14S3:
18

Valanginian

30135
359
-377

De scrip tion: Coral lites oval in cross-sec tion, up to 25x30mm in
di am e ter, with elon gated ax ial pit. Ra dial el e ments ap prox i mately
100. Septa com pact and thin, dif fer en ti ated into four size or ders
and ac ces sory S5; S1 and S2 septa slightly thicker than the oth ers,
S1 septa reach ing the fossa, S2 septa slightly shorter, S3 septa up
to three-quar ters the length of the S1 septa, S4 septa up to one-
quar ter the length of the S1 septa; S5 septa very short and spo -
radic. Dis tal mar gin of the S3 and S4 septa reg u larly denticulated.
Microarchitecture of lat eral sides of the S1 and S2 septa in the
form of pointed, sin gle- or dou ble-tip gran u la tions. Endotheca of
nu mer ous, ex tended dis sepi ments.
Re marks: The de scrip tion is based on an in com plete corallum.
Gran ules ob served in cross sec tion show one to two tips, dif fer ing
in this fea ture from the type spe cies, which is char ac ter ized by sin -
gle-tip gran ules (com pare Gill & Lafuste, 1971). Sim i lar gran u la -
tions can be ob served in Montlivaltia multiformis Toula de scribed
from the Aptian of south east Spain (Morycowa et al., 2001).
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num bers as above.

Ge nus Thecosmilia Milne Ed wards et Haime, 1848

Thecosmilia pinguis Eliášová, 1976
Fig. 9B–D

1976. Thecosmilia pinguis: Eliášová, p. 171, pl. 3, fig. 2; pl. 4,
fig. 1.

Ma te rial (mea sure ments in mm):

No.NMNH
F-.

metre levels gf d s cd/5
Occurrence in
the Lyalintsi

section

30280 453

phaceloid 9-14 40-70 9 Valanginian

30190
30187 

395

30161-4
30166
30170
30174-6

387

30127 359-377

30110
30114

332-335

Re marks: The form dif fers from Tithonian spec i mens from
Štramberk (Eliášová, 1976a) in thin ner septa and more prom i nent
septal gran u la tions (fre quently a vari able intraspecific fea ture).

Spec i men No. NMNH F-30187, with faint gran u la tion, re sem bles
Thecosmilia sp. from the Late Ju ras sic—Early Cre ta ceous lime -
stones of Ernstbrunn from Pavlovske Kopce, S Moravia (Eliášová, 
1990), and also T. magna, de scribed by Turnšek (1975) from the
Up per Ju ras sic of Croatia.
Dis tri bu tion: Tithonian, Ex ter nal Carpathians: Štramberk. Valan- 
ginian – Bul garia; re pos i tory ac ro nym and col lec tion num bers as
above.

Ge nus Latiphyllia de Fromentel, 1861

Re marks: An Early Cre ta ceous form at trib uted by Turnšek and
Michajloviæ (1981) to Gyrodendron Quenstedt re veals sim i lar fea -
tures to Latiphyllia, in clud ing the microarchitectural char ac ters.

Latiphyllia cf. suevica (Quenstedt, 1858)
Fig. 9A, E

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d cd/10 gr/1
Occurrence in
the Lyalintsi

section

30236
30111
30110

421-427 phaceloid 25 13-18 5 Valanginian

Re marks: The cor als at trib uted so far to Latiphyllia suevica
(Quenstedt) rep re sent a par tic u lar mode of branch ing that de vel -
oped in de pend ently in a num ber of spe cies dif fer ing in coral lite di -
am e ters. The Por tu guese form rep re sents the thin nest coral lites
(Koby, 1905), the Kimmeridgian coral from Württemberg the
thick est (Geyer, 1954, pl. 15:1, the orig i nal from Quenstedt col lec -
tion). The Bul gar ian coral is close to the form de scribed from
Württemberg by Becker (Becker & Milaschewitsch, 1875–1876:
153, pl. 38, fig. 6-8).
Dis tri bu tion: Latiphyllia suevica (Quenstedt) has been de scribed
from the Up per Oxfordian (com pare Beauvais, 1964) up to the
Tithonian, Štramberk (com pare Geyer, 1954). In Bul garia, L. cf.
suevica is known from the Valanginian – Lyubasha Moun tain,
Lyalintsi; re pos i tory ac ro nym and col lec tion num bers as above.

Ge nus Complexastrea d’Orbigny, 1849

Complexastrea cf. thevenini (Etallon, 1858)
Fig. 9F, G

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
 levels

gf d sd/5 ed/5
Occurrence in the
Lyalintsi section

30098-9 257-260
lamellar,
astraeoid

ca.15 5-6 6 Berriasian

Dis tri bu tion: C. thevenini is known from the Up per Ju ras sic of
Swit zer land (Etallon 1858), south Ger many (Lauxmann 1991),
cen tral Po land (Roniewicz, 1960) and Ser bia (Turnšek and Mi-
chajloviæ, 1973). In Bul garia, C. cf. thevenini is known from the
Berriasian; re pos i tory ac ro nym and col lec tion num bers as above.

Dimorphocoenia de Fromentel, 1849

Re marks: This ge nus, rarely de scribed and there fore poorly
known, is a Cre ta ceous rep re sen ta tive of the montlivaltiids. The
Bul gar ian form fits the ge neric di ag no sis ex ter nally but, in thin
sec tion, it shows synapticulae and a papillar columella that have
not been re ported in this ge nus so far, and it is there fore as signed
to Dimorphocoenia with res er va tion.
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Fig. 9. The fam ily Montlivaltiidae. A, E – Latiphyllia cf. suevica (Quenstedt). A – frag ment of coral lite in trans verse thin sec tion show -
ing montlivaltiid septal struc ture, no. NMNH F-30111a; E – pol ished rock sur face, trans verse sec tion of flabelloid-phaceloid corallum dis -
play ing lamellar con nec tions be tween coral lite cen tres, no. NMNH F-30110. Valanginian. B–D – Thecosmilia pinguis Eliášová.
Trans verse sec tions: B – traces of montlivaltiid microstructure of sep tum, no. NMNH F-30114a. Valanginian. C – coral lite with nu mer ous 
septa, no. NMNH F-30187a. Valanginian. D – lon gi tu di nal sec tion show ing endotheca built of ex tended dis sepi ments, no. NMNH
F-30127b. Valanginian. F, G – Complexastrea cf. thevenini Etallon. Thin sec tions: F – frag ment of col ony in trans verse sec tion, no.
NMNH F-30098c; G – lon gi tu di nal sec tion show ing char ac ter is tic el e va tion of dis sepi ments in the intercorallite col ony part (cen tre of
photo) slop ing down to coral lite axes to the left and right, no. NMNH F-30099a. Berriasian. H–K – Dimorphocoenia? sp. Thin sec tions:
H, I – trans verse sec tion show ing intercorallite parts of septa (H) with synapticulae (ar row), and I col ony frag ment, no. NMNH F-30218a;
J, K – lon gi tu di nal sec tion tan gen tial to the septal sur face show ing ex tended dis sepi ments, ex ten sions of in ter nal septal bor ders (cir cled:
J), sec tions of rows of septal lat eral gran ules (K: ar rows) and synapticulae (large white dots), no. NMNH F-30218b. Valanginian



Dimorphocoenia? sp.
Fig. 9H–K

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf c-c sd/5
Occurrence in the
Lyalintsi section

30218 415
lamellar,
thamnasterioid

4-6 24-30 12 Valanginian

De scrip tion: Col ony sur face flat, with shal low calices. Ra dial el e -
ments dif fer en ti ated into three size or ders: S1and S2 septa ap -
proach ing the ax ial pit, S3 septa ir reg u larly dis trib uted. Septal
faces with small, abun dant gran u la tions. Synapticulae abun dant,
thin, cir cu lar in sec tion. In ter nal bor ders of S1-S2 septa pro vided
with long trabecular pro jec tions that form a poor papillar colu-
mella. Endotheca with widely ex tended, thin-walled and densely
or dered dis sepi ments. Bud ding not ob served.
Re marks: In gen eral, this form agrees with the di ag no sis of the
montlivaltiid ge nus Dimorphocoenia. How ever, the pres ence of
synapticulae is not ac cept able in this fam ily. A pa ri etal columella
has been re corded in this fam ily in some spe cies of Isastrea Milne
Ed wards et Haime (Roniewicz, 1982).
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num bers as above.

Fam ily MISISTELLIDAE Eliášová, 1976

Re marks: To this fam ily, orig i nally con tain ing only the ge nus
Misistella Eliášová, 1976 b, two gen era may be added: Pusch-
astraea Roniewicz, 1966 and, pro vi sion ally, Lyubasha gen. n. (see 
be low).

Ge nus Misistella Eliášová, 1976

Re marks: In mor pho log i cal fea tures, the Tithonian Misistella
Eliášová re sem bles thick-septal Ju ras sic spe cies of Calamophy-
lliopsis Alloiteau. In the lat ter ge nus, to judge from well pre served
microstructural de tails in the Up per Ju ras sic C. compacta (Koby,
1884), the microstructure is thin-trabecular (Roniewicz, 1976),
while in Misistella it re mains un known, al though thick costae and
thin septa may in di cate a mixed type com posed of thin and thick
trabeculae sim i lar to the faviid microstructural type.

Misistella cf. carpathica Eliášová, 1976
Fig. 10D, E

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s cd/5
Occurrence in
the Lyalintsi

section

30279 453

phaceloid up to 11 ca. 50 ca. 8 Valanginian
30270 437

30248 421-427

30205 415

Re marks: The taxon is char ac ter ized by straight, non-po rous ra -
dial el e ments with rare, large gran u la tions, thick and prom i nent
costae, a papillar columella, and bud ding by sym met ri cal di vi sion
(fis sip a rous bud ding). When recrystallized, this coral is hardly dis -
tin guish able from Calamophylliopsis crassitorquata (de Fromen-
tel); ex ter nally they dif fer from each other in their costae, much
fewer and thicker in Misistella than in Calamophylliopsis.
Dis tri bu tion: Misistella carpathica is known from the Tithonian
of Štramberk (Eliášová, 1976b: p. 396, pl. 9, fig. 3; pl. 10, fig. 2).
In Bul garia, M. cf. carpathica is known from the Valanginian –
Lyubasha Moun tain, Lyalintsi; re pos i tory ac ro nym and col lec tion
num bers as above.

Ge nus Lyubasha gen. n.
Type spe cies: Lyubasha gracilis gen. et sp.n.

Der i va tion of the name: Lyubasha – from the name of the Lyuba- 
sha Moun tain in the neigh bour hood of the vil lage of Lyalintsi
(west Bul garia), which pro vides a long se quence of Tithonian–
Lower Cre ta ceous coral-bear ing de pos its.
Di ag no sis: Astraeoid col ony with costulated intercalicular sur -
face; ra dial el e ments exsert, nonconfluent or subconfluent. First
three or ders of ra dial el e ments fusiform, costoseptal in type, those
of the high est or der are of lonsdaleoid septal type. Lat eral septal
gran u la tions prom i nent, asym met ri cal. Calicular fossa empty.
Endotheca and exotheca built of ho mo ge neous, ve sic u lar dis sepi -
ments. Bud ding extracalicular.
Re marks: The coral lites of Lyubasha es pe cially re sem ble those of 
Puschastraea Roniewicz, 1966 (Mid dle Oxfordian) in the zig zag
course of the septal part of the fusiform costosepta and the large
asym met ri cal gran u la tions of the septal faces. How ever, the lon-
sdaleoid septa of the high est size or der dif fer en ti ate it from the
misistellid coral group. For this rea son, the ge nus is as signed to
this fam ily with res er va tion.

Lyubasha gracilis sp.n.
Fig. 10A–C

Holotype: NMNH F-30107.
Type lo cal ity: Lyubasha Moun tain, Lyalintsi, Bul garia.
Type level: Valanginian, Slivnitsa For ma tion, 325 m level of the
sec tion Lyalintsi.
Der i va tion of the name: Latin gracilis – gracile, for its clear and
thin skel e tal struc ture.
Di ag no sis: Lyubasha with 40–46 septa at calicular di am e ters of
ap prox i mately 8 mm.
Ma te rial (mea sure ments in mm):

No.
NMNH

F-

metre
levels

gf d c-c s sd/2
Occurrence in
the Lyalintsi

section

30107 325
lamellar,
astraeoid

ca.8 7-8
46(23S1/S3+23S4)
40(20S1/S3+20S4)

3 Valanginian

De scrip tion: Col ony submassive, astraeoid. Calices slightly el e -
vated, suboval. Calicular fossa slightly elon gated, empty. Ra dial
el e ments nonconfluent or subconfluent, those of the first three or -
ders 20–23 in num ber, costoseptal in type, fusiform, and those of
the fourth or der, de vel oped in the form of lonsdaleoid, filiform
septa (lack ing costal pro lon ga tion) sit u ated rather reg u larly in the
interseptal spaces. S1 and S2 septa subequal, ap proach ing the ax ial 
fossa, S3 septa shorter and thin, but with well de vel oped costal
part. Septal face gran u la tions pro trud ing, asym met ri cally dis trib -
uted; S4 septa with rare gran u la tions. In ter nal septal mar gin thin,
fre quently zig zag. Endotheca vesiculous, built of abun dant dis -
sepi ments, con cave in coral lite cen tres and con vex pe riph er ally.
Exotheca built of dis sepi ments sim i lar to endothecal ones. The
wall is septo-parathecal, marked by wid ened septa and endothecal
dis sepi ments el e vated at the calicular mar gin. In crease by peri-
thecal bud ding: septal ap pa ra tus of new in di vid ual is formed from
costal ends of sur round ing coral lites. Di vi sion of calices is not ex -
cluded, as in one calice two op pos ing S1 septa are more thick ened
than oth ers.

Dis tri bu tion: Valanginian – Lyalintsi, Lyubasha Moun tain:
NMNH F-30107.

Fam ily DERMOSMILIIDAE Koby, 1889

Re marks: Calamophylliopsis compacta (Koby) from the Up per
Ju ras sic of Po land is the only taxon that has been char ac ter ized
microstructurally: its septa are thin, zig zag, the trabeculae are ap -
prox i mately 80 µm in di am e ter; the wall is com posed of septa and
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“euthecal” seg ments built of trabeculae of the same di am e ter as
those in the septa; a pellicular epitheca is pres ent (Roniewicz,
1976: pl. 18, figs. 1, 2).

The above septal microstructural char ac ters are also typ i cal of 
the ge nus Epistreptum gen. n.

Ge nus Epistreptum gen. n.
Type spe cies: Epistreptophyllum giganteum Roniewicz,

1976
Di ag no sis: Sol i tary coral with abun dant, very thin ra dial el e ments
of four to five size or ders with lac er ated in ter nal mar gins and
adaxial septal por tions pierced by large pores; lat eral septal faces
with pointed gran ules rounded in sec tion; columella spongy; endo- 
theca dissepimental, abun dant.
Der i va tion of the name: Epistreptum – short ened form of Epi-
streptophyllum; gen der neu ter.
Spe cies in cluded: Epistreptum giganteum (Roniewicz, 1976), E.
densum (Roniewicz, 1976), E. communeformae sp.n.
Re marks: In Epistreptum gen. n., the septa are very thin, the S4
septa zig zag; the columella is spongy, made of in ter nal septal bor -
ders, septal faces cov ered with pointed gran u la tions. These cor als
thus have fea tures in com mon with Calamophylliopsis and may be
as signed to the fam ily Dermosmiliidae.

Late Ju ras sic cor als of the ge nus have hith erto been at trib uted
(Roniewicz, 1966, 1976) to the mor pho log i cally sim i lar ge nus
Epistreptophyllum Milaschewitsch. The ge nus Epistreptophyllum

was re vised by Pandey and LathuiliÀre (1997) and syn ony mised
with Protethmos Greg ory; the au thors dis cussed the sys tem atic po -
si tion of the re vised ge nus based on the septal pennular mi cro-ar -
chi tec ture but with out hav ing re solved this ques tion. Morycowa
and Roniewicz (1995) in cluded the ge nus Protethmos (ju nior syn -
onym of Epistreptophyllum) in the fam ily Latomeandridae (see
be low), suborder Microsolenina.

The dif fer ence be tween Epistreptum gen. n. and the homoeo-
morphic Epistreptophyllum Milaschewitsch, 1876 lies in septal
microstructure man i fested in dif fer ent micromorphology: the
septa are cov ered with small, pointed gran ules in Epistreptum but
with ir reg u lar, thick pennulae in Epistreptophyllum Milasche-
witsch (Pandey & LathuiliÀre, 1997).

Epistreptum communeformae sp.n.
Fig. 11A–C

1966. Epistreptophyllum com mune Milaschewitsch: Roniewicz,
p. 238, pl. 21, figs. 3a, b, 4 (spec i men ZPAL XVI/46).

Type se ries: ZPAL H.III/797, 798, 799, 1272.
Type-level: Lower Kimmeridgian
Type-lo cal ity: Minostowice, Góry Œwiêtokrzyskie (Holy Cross
Moun tains), Po land
Der i va tion of the name: The spe cific name is de rived from E.
com mune Milaschewitsch un der which name the form was orig i -
nally de scribed from Po land.
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Fig. 10. The fam ily Misistellidae. A–C – Lyubasha gracilis sp.n. Thin sec tions: A – the holotype col ony, astreoid type with fusiform
costosepta, and en larged frag ment (B) show ing prom i nent septal gran u la tion dis trib uted asym met ri cally on septal sides, and thin,
lonsdaleoid septa of the high est or der (ar rows), no. NMNH F-30107a; C – ve sic u lar peritheca in lon gi tu di nal sec tion, no. NMNH
F-30107c.Valanginian. D, E – Misistella cf. carpathica Eliášová. Thin sec tions: D – coral lite with typ i cal, com pact septa and thick costae, 
no. NMNH F-30248a. Valanginian. E – coral lites show ing sym met ri cal di vi sion (fis sip a rous bud ding), pa ri etal columella, and prom i nent,
asym met ri cal septal gran ules, no. NMNH F-30205c. Valanginian



Di ag no sis: El lip ti cal calices of mean di am e ters from 35 mm to
50 mm, and ra dial el e ments ap prox i mately 200 in num ber; septal
den sity up to (7) 10 (11)/5mm. Smaller di am e ters and higher num -
ber of septa dif fer en ti ate it from the type spe cies (E. giganteum:
240, 280 and 290 septa at di am e ters of 50, 60 and 70mm re spec -
tively).
Ma te rial (mea sure ments in mm):

No. d f s sd/5 Occurrence in Poland

ZPAL H.
III/1272

32×38 7× 190× 10 Minostowice, Holy Cross Mts.

ZPAL H.
III/799

35×45 7 ca.200 10 Minostowice, Holy Cross Mts. 

ZPAL H.
III/798

40×45x 10 ca. 210 10 Minostowice, Holy Cross Mts.

ZPAL H.
III/806

44×57 7 ca.200 7 Niziny, Holy Cross Mts.

ZPAL H.
XVI/46

35×40 8 190 10-11 Polish Lowland, boreholes

Re marks: The spe cies was de scribed in de tail in Roniewicz 1966.
The spec i mens pre sented here are fig ured for the first time (Fig.
11A–C).

Dis tri bu tion: Lower Kimmeridgian – Po land (Holy Cross Moun -
tains and Cen tral Po land) (re pos i tory ac ro nym and col lec tion
num bers as above), and Ro ma nia (Dobrogea).

Epistreptum cf. communeformae sp.n.
Fig. 11D–F

Ma te rial (mea sure ments in mm):

No. NMNH F- metre levels d sd/5
Occurrence in the
Lyalintsi section

30279 453 above 40 10 Valanginian

30080bis 157 above 30 11 Tithonian

Decription: The ma te rial from the Tithonian and Valanginian of
Lyalintsi com prises fragmentarily pre served coralla. E. cf. com-
muneformae cor re sponds in di am e ter and den sity of septa to spec i -
mens of E. communeformae from the Lower Kimmeridgian of Po -
land. The ra dial el e ments are thin, cov ered with pointed gran ules
and dif fer en ti ated into five size or ders; at the in ter nal bor der, the
S1-S4 septa show rare and ir reg u lar pores; the S4 septa are zig zag.
Dis tri bu tion: Oc curs from the Tithonian to Valanginian – Lyuba-
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Fig. 11. The fam ily Dermosmiliidae. A–C – Epistreptum communeformae gen. et sp.n. Spec i mens from the type se ries, Holy Cross
Moun tains, Po land. Thin sec tions: A – the holotype spec i men in trans verse sec tion show ing ir reg u larly per fo rated septa, asym met ri cal
gran u la tion of septal sides and papillar columella fill ing the ax ial cav ity, no. ZPAL H.III/1272. B – ex tended dis sepi ments and lat eral
spiniform septal gran u la tion in lon gi tu di nal ra dial sec tion, tan gen tial to the septal blade, no. ZPAL H.III/799. C – dis tal part of calice in
lon gi tu di nal sec tion show ing ex tended dis sepi ments, no. ZPAL H.III/798. All Lower Kimmeridgian. D–F – Epistreptum cf. com mune-
formae. Spec i mens from Lyalintsi sec tion, slope of Lyubasha Mt. Trans verse thin sec tions: D – pe riph eral part of corallum, and E – en -
larged frag ment show ing septothecal wall (E: ar row), no. NMNH F-30279f; F – periaxial re gion of septa with ir reg u lar po ros ity (cir cled)
and asym met ri cal gran u la tion, no. NMNH F-30279a. Valanginian. G – Calamophylliopsis moreauana (Michelin). Coral lites with fine
skel e tal struc ture, thin sec tion, no. NMNH F-30068b, Tithonian. H – Calamophylliopsis compacta (Koby). A frag ment of corallum with
densely ar ranged coral lites show ing fine septal struc ture and rings of epicostal dis sepi ments, thin sec tion, no. NMNH F-30242b.
Valanginian. I – Calamophylliopsis cf. stockesi (Milne Ed wards et Haime). Coral lite in trans verse sec tion, no. NMNH F-30146a.
Valanginian



sha Moun tain, Lyalintsi; re pos i tory ac ro nym and col lec tion num -
bers as above.

Ge nus Calamophylliopsis Alloiteau, 1952

Re marks: In corallum form and coral lite ex te rior, the ge nus Cala- 
mophylliopsis Alloiteau re sem bles Latomeandra Milne Ed wards
et Haime. The main dif fer ence lies in the micromorphology of the
septa, in di cat ing a dif fer ent septal microstructure. In Calamo-
phylliopsis, thin monoaxial trabeculae are pro vided with al ter nat -
ing lat eral off sets that form pointed gran u la tions on the septal
sides, while in Latomeandra the off sets form semilunar pennulae
and there fore the main trabecular axes are of the type char ac ter iz -
ing the Microsolenina (Morycowa & Roniewicz, 1995). In both
gen era, bud ding is intracalicular; in Calamophylliopsis di vi sion is
subequal (fis sip a rous bud ding), with out any link age be tween the
calicular cen tres (in di rect link age), while dur ing di vi sion in Lato-
meandra the cen tres are ini tially linked by septa (di rect link age).

In the Lyalintsi sec tion, both gen era are well rep re sented but
dis tinc tion be tween them is fre quently im pos si ble due to recrysta-
llization of the skel e tons. They oc cur to gether at the 155 m level.

Calamophylliopsis cf. moreauana (Michelin, 1843)
Fig. 11G

Material (mea sure ments in mm):

No.NMNH F-
metre
levels

gf d s cd/2
Occurrence in the
Lyalintsi section

30070
30068

115 phaceloid 4 60 10 Tithonian

Re marks: The form re sem bles C. moreauana in the num bers of
ra dial el e ments and coral lite di am e ters. The scanty and poorly pre -
served ma te rial rep re sents the small est Calamophylliopsis in the
Lyalintsi sec tion.
Dis tri bu tion: C. moreauana is known from the Oxfordian and
Kimmeridgian of France, Po land and Ro ma nia (com pare Ronie-
wicz, 1976). C. cf. moreauana is known from the Tithonian –
Lyubasha Moun tain, Lyalintsi; re pos i tory ac ro nym and col lec tion
num bers as above.

Calamophylliopsis compacta (Koby, 1884)
Fig. 11H

1884. Calamophyllia flabellum Blainville var. compacta: Koby,
p. 182, pl. 54, figs. 1, 4.

1976. Calamophylliopsis compacta (Koby): Roniewicz, p. 76, pl.
18, figs. 1, 2; pl. 19, fig. 3 (with syn on ymy).

Ma te rial (mea sure ments in mm):

NoNMNH
F-

metre
levels

gf d cd/2
Occurrence in the
Lyalintsi section

30242 421-427

phaceloid

6-7

11-12 Valanginian
30180 387 5-7

30125  359 -377
from 3.5 young to

5.0 (7.0) adult

Re marks: The corallum is com posed of densely packed coral lites
cov ered with pellicular epitheca. In ter nal coral lite parts are recrys- 
tallized. Costae are thin and equal.
Dis tri bu tion: C. compacta is known from the Mid dle Oxfordian
to Lower Kimmeridgian of Eu rope: France, Swit zer land, Ro ma nia 
and Po land. In Bul garia oc curs in the Valanginian; re pos i tory ac -
ro nym and col lec tion num bers as above.

Calamophylliopsis cf. stockesi
(Milne Ed wards et Haime, 1851)

Fig. 11I

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s cd/5
Occurrence in the
Lyalintsi section

30289 457
phaceloid

8-9 ca. 65 10-13
Valanginian

30146 377 9-10 ca. 60 ca.12

Re marks: The Bul gar ian cor als dif fer from C. stockesi de scribed
from Po land and Ro ma nia (Roniewicz, 1966 and 1976 re spec -
tively) in the lower den sity of the costae and slightly larger coral -
lite di am e ters.
Dis tri bu tion: C. stockesi is com mon in the Eu ro pean Oxfordian–
Kimmeridgian (com pare Turnšek, 1997). In Bul garia, C. cf. stoc-
kesi is known from the Valanginian; re pos i tory ac ro nym and col -
lec tion num bers as above.

Suborder MICROSOLENINA
Morycowa et Roniewicz, 1995

Re mark: The suborder con tains the cor als ex cluded from the
Fungiina Verrill, 1865 be cause of the struc tural po ros ity of the
septa and the pennular microarchitecture of the septal faces (dis -
cussed in Morycowa et Roniewicz, 1995).

Fam ily MICROSOLENIDAE Koby, 1889
Ge nus Tro charea Et al lon, 1864

Re marks: The ge nus (type spe cies: Trocharea actiniformis Eta-
llon, 1864, Oxfordian) is poorly known. It has been char ac ter ized
by the reg u lar, microsolenid po ros ity of the septa and the sol i tary
growth form, and there fore has fea tures in com mon with Choma-
toseris Thomas, 1935. How ever, in con trast to the lat ter ge nus,
with its cupoloid, free corallum, Trocharea shows a flat tened
coralla at tached to the sub strate. Pos si ble re la tion ships of Tro-
charea and Epistreptophyllum Milaschewitsch, 1876 are dis cussed 
be low based on di rect com par i son of corallum struc ture.

Trocharea sp.
Fig. 12F

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s tr (µm) 
Occurrence in
the Lyalintsi

section

30222 415 solitary 25 ca. 200 200×240 Valanginian

De scrip tion: Corallum sol i tary, flat, with deep and cir cu lar ax ial
pit. Ra dial el e ments dif fer en ti ated into five to six size or ders;
slightly wavy, thin, and reg u larly per fo rated; anas to mo sis pres ent.
The trabeculae are rect an gu lar in trans verse sec tion and elon gated
in a ra dial di rec tion.

This form mac ro scop i cally re sem bles sol i tary Ju ras sic cor als
be long ing to the pennulae-bear ing ge nus Epistreptophyllum Mila-
schewitsch (Pandey & LathuiliÀre, 1997). How ever, the ra dial el e -
ments of these gen era show a dif fer ent struc ture. In Trocharea, the 
septa are of microsolenid type, reg u larly po rous, while in Epistre-
ptophyllum the septal blades are com pact, with ir reg u lar po ros ity
oc cur ring in the vi cin ity of the ax ial bor der. In this fea ture, Epi-
streptophyllum is closer to the Latomeandridae than to the Mi cro-
solenidae.
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num ber as above.
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Ge nus Dermoseris Koby, 1886

Re marks: In the Lyalintsi sec tion, the ge nus is rep re sented by
three forms dif fer ing in coral lite di am e ters and septal den sity, D.
delgadoi be ing the best rep re sented.

Dermoseris delgadoi Koby, 1905
Fig. 12A–C

1905. Dermoseris delgadoi: Koby, p. 127, pl. 25, figs. 1-6.
1976. Dermoseris delgadoi Koby: Roniewicz, p. 103, pl. 32, figs.

1a, b.

Ma te rial (mea sure ments in mm):
No.

NMNH F-
metre
lavels

gf d s sd/5
Occurrence in the
Lyalintsi section

30120 359-377
phaceloid 10-15

ca. 120
at at d=15

Valanginian

30064 115 17 Tithionian

Dis tri bu tion: Com mon in Eu rope in the Oxfordian–Kimmerid-
gian (com pare Koby, 1905; Roniewicz, 1966, 1976). Known from
the Tithonian to Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num bers as above.

Dermoseris sp.1
Fig. 12D

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s sd/5
Occurrence in
the Lyalintsi

section

30077 137-142 phaceloid 15 170 27-28 Tithonian

Re marks: Dermoseris re sem bling D. delgadoi in di am e ter, but
hav ing far thin ner and more nu mer ous septa.
Dis tri bu tion: Tithonian – Lyubasha Moun tain, Lyalintsi; re pos i -
tory ac ro nym and col lec tion num ber as above.

Dermoseris sp 2.
Fig. 12E

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s sd/5

Occurrence 
in the

Lyalintsi
section

30275 453 phaceloid 7-9 60-80 15
Valangi-

nian

Re marks: Dermoseris sp. 2 re sem bles D. delgadoi in septal den -
sity, but dif fers from it in smaller coral lite di am e ters and num bers
of septa. In those fea tures it ap proaches the form from the
Tithonian of Ser bia (Turnšek & Michajloviæ, 1973) de scribed as
Dermoseris irregularis (Etallon, 1864), but has even more slen der
branches than that spe cies and a lower num ber of septa.
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num ber as above.

Ge nus Microsolena Lamouroux, 1821

Re marks: In the Lyalintsi sec tion, the ge nus is rep re sented by
three spe cies: M. agariciformis Etallon, M. tuberosa (Michelin)
and M. aff. exigua Koby. This tax o nomic dif fer en ti a tion, based on
frag men tary and diagenetically highly al tered spec i mens, pro vides 
in for ma tion that is use ful in char ac ter iz ing the fau nal di ver sity, al -
beit of lim ited value in com plet ing knowl edge of the spe cies con -
cerned.

Trabecular di am e ters in Microsolena may serve as a valu able
tax o nomic fea ture. Be cause of the diagenesis that oblit er ates the
trabecular out line, in stead of di rect mea sur ing of di am e ters, an in -
di rect way of pre sent ing di men sions of trabeculae is used, namely

the trabecular den sity, which is the num ber of trabeculae per mm
(trd) mea sured in sec tions.

Microsolena agariciformis Etallon, 1858
Fig. 12G

1858. Microsolena agariciformis: Etallon, p. 252.
1966. Microsolena agariciformis Etallon: Roniewicz, p. 227, pl.

17, fig. 1-2.
1997. Microsolena agariciformis Etallon: Turnšek, p. 127, pl.

127, fig. A-E (with syn on ymy).

Ma te rial (mea sure ments in mm):
No.

NMNH F-
metre
levels

gf c-c sd/5
trd/2
mean

md/5
mean

Occurrence in the 
Lyalintsi section

30277 453

lamellar

6-12 21 11 18

Valanginian
30210
30211

415

30159 382

30080 157

Tithonian

30080bis
ramose,
d of
branch 20

30075
137-
142

lamellar,
up to
submas-
sive

Re marks: In the lamellar form com mon in Lyalintsi, the calicular
cen tres are ar ranged in no par tic u lar or der; their fea tures are pre -
sented in the ta ble above. In the Valanginian part of the se quence
(421 m level), an other, foliaceous form is pres ent (No. NMNH
F-30235) dif fer ing from the above in the more densely struc tured
skel e ton (sd 26/5; md 25/5) and thiner trabeculae (trd 12/2); this
form may rep re sent a new spe cies.
Dis tri bu tion: Com mon in Eu rope from the Oxfordian to Aptian–
Albian (com pare dis tri bu tion in Turnšek, 1997). Known from the
Tithonian to Valanginian – Lyubasha Moun tain, Lyalintsi; re pos i -
tory ac ro nym and col lec tion num bers as above.

Microsolena aff. exigua Koby, 1887
Fig. 12H, I

Ma te rial (mea sure ments in mm):

No.
NMNH

F-

metre
levels

gf c-c d

s at
corallite

peri-
phery 

sd/2 at
corallite

peri-
phery

trd/2 md/5

Occu-
rrence
in the

Lyalintsi 
section

30285 457

lame-
llar,
2-13
mm
thick

3-
5 (7)

1.5-
2.02.0

ca. 20 7 9-11 21-26 
Valan-
ginian

30279 453

30259 437

3024
30235 

421-
427

30221 415

30170 382

Re marks: Col o nies lamellar or com posed of many foliaceous
plates. Calices are well de lim ited, dis trib uted in se ries or not. In
trabecular di men sions, the spe cies re sem bles M. agariciformis,
dif fer ing from it in the small, well marked calices. Be cause of the
fine struc ture of the trabeculae and the small calices, this form is
clos est to M. exigua Koby. How ever, the spec i mens from Lyalintsi 
dif fer in the smaller den sity of the skel e ton (mea sured with septal
den sity) from the forms of M. exigua de scribed from the Jura Mts
(Koby, 1887; Beauvais, 1964), Ex ter nal Carpathians (Eliášová,
1990), and Dobrogea, Ro ma nia (Roniewicz, 1976); the lower
num ber of septa, lower septal den sity and slightly thin ner trabe-
culae dif fer en ti ate this form from M. exigua (Ta ble 3). It is too
poorly pre served to be di ag nosed, but its af fin ity to M. exigua can
be pos tu lated.
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Fig. 12. The fam ily Microsolenidae. A–C – Dermoseris delgadoi Koby. Thin sec tions: A – coral lite at an early stage of bud ding show -
ing synapticulae and well marked septal po ros ity, no. NMNH F-30064a; B – frag ment of lon gi tu di nal sec tion per pen dic u lar to septal
blades: pennules are reg u larly dis trib uted, no. NMNH F-30064b. Tithonian. C – coral lite in lon gi tu di nal ra dial sec tion: menianes par al lel -
ing dis tal septal bor der de fine the shape of convexe calice, no. NMNH F-30120b. Valanginian. D – Dermoseris sp. 1. Coral lite in trans -
verse/oblique sec tion show ing fine struc ture of the skel e ton, no. NMNH F-30077b. Tithonian. E – Dermoseris sp. 2. Coral lite of typ i cal
di am e ter; the skel e ton re sem bles the thick-trabecular skel e ton of D. delgadoi, trans verse thin sec tion, no. NMNH F-30275c. Valanginian.
Com pare also Fig. 1D. F – Trocharea sp. Corallum in trans verse sec tion, pol ished rock sur face, no. NMNH F-30222. Valanginian



Ta ble 3

Com par i son of skel e tal fea tures of small-coral lite taxa
clas si fied to M. exigua Koby

Microsolena exigua Koby described from: d s sd/2
sd/5

estimated 
tr/2

Jura Mts
Beauvais, 1964:p. 229, pl. 23, fig. 6

2-3 28-42 8-9 18.5-21 8-11

Romania
Roniewicz, 1976 : p. 104, pl. 32, fig. 4 a-c

1-2 24 10 23.5 9-10

Carpathians (Ernstbrunn) 
Eliášová, 1990: p. 127, pl. 1, fig. 3

24-30 8-9 18.5-21 

Dis tri bu tion: Microsolena exigua Koby is known from the Eu ro -
pean Up per Oxfordian, Kimmeridgian, Tithonian, and Lower Cre -
ta ceous (com pare dis tri bu tion in Eliášová, 1990). M. aff. exigua
oc curs in the Valanginian – Lyubasha Moun tain, Lyalintsi; re pos i -
tory ac ro nym and col lec tion num bers as above.

Microsolena tuberosa (Michelin, 1843)
Fig. 12J, K

1843. Alveopora tuberosa Michelin, p. 110, pl. 25, fig.7.
1976. Microsolena tuberosa (Michelin): Roniewicz, p. 106, pl.

33, figs. 4a, b.
1990. Microsolena tuberosa (Michelin): Eliášová, p.127, pl. 3,

fig. 4.

Ma te rial (mea sure ments in mm):

No.
NMNH

F-

metre
levels

gf c-c d

s at the
calicu-

lar
border

sd/5
mean

trd/2
mean

md/5

Occur-
rence in

the
Lyalintsi
section

30284 457

lame-
llar,
15 mm
thick

6-15 3-4 20-32 12.5 6 16
Valan-
ginian

30279 453

30220
30213

415

30191 395

30179 387

30171 382

Re marks: In Lyalintsi, the col o nies range from lamellar to folia-
ceous, calices are de lim ited, deep and dis trib uted in se ries. The
spe cies was de scribed hith erto as hav ing calices ar ranged in no
par tic u lar or der, al though in Ro ma nian ma te rial there is a form
with se rial ar range ment. In the se rial calices and rather thick
trabeculae, this form re sem bles M. foliosa Roniewicz, 1976; the
two spe cies dif fer in the di men sions of the trabeculae, which are
thicker in M. tuberosa (6/2 mm) than in M. foliosa (7/2 mm); and
in the septal den sity, which is lower in M. tuberosa (12.5/5 mm)
than in M. foliosa (mean 14/5 mm).
Dis tri bu tion: The spe cies is known from the Up per Oxfordian–
Kimmeridgian of France, Por tu gal, Ro ma nia and Uzbekistan, and
the Up per Ju ras sic–Lower Cre ta ceous of the Ex ter nal Carpathians. 
Valanginian – Lyubasha Moun tain, Lyalintsi; re pos i tory ac ro nym
and col lec tion num bers as above.

Ge nus Comoseris d’Orbigny, 1849

Comoseris cf. bargyensis Morycowa et Decrouez, 1993
Fig. 12M, N

Ma te rial (mea sure ments in mm):

No.
NMNH 

F-

metre
levels

gf c-c col-col

s
calices
at the
end of
series

sd/2 md/2 trd/1

Occur-
rence in

the
Lyalintsi
section

30170 382 lamellar,
up to 40
mm thick

2-4.5 5-7 26-28 6-7 6-7 4
Valan-
ginian30105 314

De scrip tion: The ma te rial con sists of small frag ments of lamellar
col o nies. In den sity of septa, trabeculae and menianes this coral re -
sem bles C. min ima Beauvais, 1964 (Beauvais, 1964: p. 237, pl. 30, 
fig. 5; pl. 31, fig.1; Roniewicz, 1976: p. 107: pl. 34, figs. 4, 5) but
in the high num ber of septa in coral lites sit u ated at the end of se -
ries it more re sem bles Comoseris bargyensis (Morycowa et De-
crouez, 1993: p. 208, pl. 2, fig. 3; 2006: p. 822, pl. 12, fig. 4, 5).
Be cause of the sim i lar den sity of their skel e tal el e ments, all these
taxa seem to form a group of re lated spe cies.
Re marks: In the Lyalintsi sec tion two forms dif fer ing in col ony
shape were ob served: mas sive ob served in the field at the 115m
level in the Up per Ju ras sic part of the sec tion (re sem bling in shape
the early Kim- meridgian C. min ima de scribed from Po land in
Roniewicz, 1966), and the lamellar col o nies de scribed herein,
which are found in the Lower Cre ta ceous part of the sec tion.
Dis tri bu tion: Comoseris min ima Beauvais is known from the Eu -
ro pean Kimmeridgian (com pare Errenst, 1991), while Comoseris
bargyensis Morycowa et Decrouez is known from the early Barre-
mian of the French Alps and early Aptian of the Swiss Alps
(Morycowa & Decrouez, 1993, 2006). C. cf. bargyensis is known
from the Valanginian – Lyubasha Moun tain, Lyalintsi; re pos i tory
ac ro nym and col lec tion num bers as above.

Fam ily SYNASTREIDAE Alloiteau, 1952
Ge nus Synastrea Milne Ed wards et Haime, 1848

Synastrea microsolenoides sp. n.
Fig. 12L, O–R

Holotype: NMNH F-30061.
Type-level: Kimmeridgian/Tithonian, Slivnitsa For ma tion, 102m
level of the Lyalintsi sec tion.
Type-lo cal ity: Lyubasha Moun tain, Lyalintsi, Bul garia.
Der i va tion of the name: the name re flects the re sem blance to
microsolenid struc ture.
Di ag no sis: Calices with ra dial septal ar range ment; septa uni -
formly thin with ir reg u larly dis trib uted pores; pennules short;
synapticulae abun dant; columella built of trabeculae from the in -
ter nal septal bor der.
Re marks: In its fine septa, this coral greatly re sem bles Mi cro-
solena agariciformis but its ir reg u larly ar ranged pores and the
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Fig. 12. con tin ued G – Microsolena agariciformis Etallon. Col ony frag ment in trans verse thin sec tion, no. NMNH F-30277a.
Valanginian. H, I – Microsolena aff. exigua Koby. H – trans verse sec tion show ing small, fine-skel e tal coral lites, no. NMNH F-30285a; I – 
lon gi tu di nal sec tion, no. NMNH F-30285b. Valanginian. J, K – Microsolena tuberosa (Michelin). J – trans verse sec tion show ing
thick-struc tural skel e ton, no. NMNH F-30213b. Valanginian. K – lon gi tu di nal sec tion tan gen tial to the septal blade, no. NMNH F-30191a. 
Valanginian. L–R – Synastrea microsolenoides sp.n. L – trans verse sec tion show ing skel e ton with trace able trabeculae, no. NMNH
F-30060a. Tithonian. O, R – the holotype col ony in trans verse (O) and lon gi tu di nal (R) sec tions show ing skel e ton lack ing traces of
trabeculae, no. NMNH F-30061a, b. Tithonian. P – trans verse sec tion, skel e ton lack ing traces of trabecular struc ture: synapticulae (white
ar row) and pores (black ar row), no. NMNH F-30188b. Valanginian. M, N – Comoseris cf. bargyensis Morycowa et Decrouez. Thin sec -
tions (skel e ton in white): M – reg u larly po rous skel e ton in trans verse sec tion, no. 30170b; N – lon gi tu di nal sec tion show ing ex tended dis -
sepi ments and well marked pennules co alesc ing into menianes, no. NMNH F-30170c. Valanginian



struc ture of columella in di cate a skel e tal pat tern dif fer ing from the 
microsoleninan type. In its fine skel e ton with poorly de vel oped
pennules, it dif fers from typ i cal synastreids which are char ac ter -
ized by ro bust trabeculae. It may rep re sent a new ge nus be long ing
to the Microsolenina but it is too poorly pre served to be prop erly
di ag nosed. The ge neric as sign ment pro posed here is pro vi sional.
Ma te rial (mea sure ments in mm):

No.NMNH
F-

metre
levels

gf c-c s sd/3 trd/1 md/1

Occurrence
in the

Lyalintsi
section

30258 437

lamellar,
thamna-
sterioid

4-7 40-50 10-11 4-6 4

Valan-
ginian30188 395

30061
30060

102
Kimmerid-
gian/Titho-

nian

De scrip tion: Col o nies lamellar, thamnasterioid, in creas ing by
sym met ri cal di vi sion of the calice. Calices partly or dered in se ries
en cir cling the cen tral part of the col ony where the or der is not
clear. Ax ial pit small, with a poor columella made of trabecular
pro jec tions of septal in ter nal bor ders. Septa slightly wavy, in
places geniculate, anastomosing, dif fer en ti ated into three to four
size or ders dis trib uted in ir reg u lar sys tems. Septal faces cov ered
with short, subhorizontal pennules. Synapticulae abun dant. Septal
po ros ity is rarely ob served. Dis sepi ments thin-walled, ex tended.

Microstructure. Two preservational styles of skel e ton struc -
ture are pre sented in the spe cies: the first, with traces of trabeculae
clearly dis cern ible in trans verse sec tion (Fig. 12L), and the
second, with out any traces of trabeculae, but with well de fined
shape of septa.
Dis tri bu tion: In Bul garia, known from the Kimmeridgian/Titho-
nian to Valanginian – Lyubasha Moun tain, Lyalintsi: re pos i tory
ac ro nym and col lec tion num bers as above.

Fam ily LATOMEANDRIDAE Alloiteau, 1952, emend.
Roniewicz, 1976

Ge nus Latomeandra Milne Ed wards et Haime, 1848

Re marks: In Latomeandra, intratentacular bud ding gives rise to
var i ous types of branch ing of phaceloid coralla. These are: coral -
lites bi fur cat ing asym met ri cally, coral lites in trip lets, se ries of
coral lites that re main con nected for a long time af ter bud ding, or
coral lites aris ing from only one side of the branch. The cen tres of
di vid ing coral lites re main tem po rarily con nected by lamellar link -
ages.

Latomeandra ramosa (Koby, 1884)
Fig. 13D

1884. Calamophyllia flabellum Blainville var. ramosa: Koby,
p. 184, pl. 53, fig. 3.

1976. Latomeandra ramosa (Koby): Roniewicz, p. 96, pl. 27,
fig. 4, 5 (with ad di tional syn on ymy).

?1991. Latomeandra fromenteli (Koby): Errenst, p. 16, pl. 16,
fig. 5.

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre levels gf d s cd/2
Occurrence in the
Lyalintsi section

30232
30250
30257

421-427

phaceloid 6-11 55-100 9 Valanginian

30194 397

30151
30155
30156

377

30128 359-377

30112 332-335

30108 325

Re marks: The spe cies is char ac ter ized by its thin, but densely
packed skel e tal el e ments, large spongy columella and coral lite
sur face cov ered with thin, even costae. The mea sure ments of the
form from Lyalintsi cor re spond to those of the form de scribed as
L. fromenteli (Koby) by Errenst.
Dis tri bu tion: Oxfordian of Swit zer land and France. Kimmerid-
gian of Ro ma nia and Spain. Valanginian – Bul garia; re pos i tory ac -
ro nym and col lec tion num bers as above.

Latomeandra juettneri Eliášová, 1990
Fig. 12B, C

1990. Latomeandra juettneri: Eliášová, p. 123, pl. 2, fig. 3.

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre levels gf d s sd/5mm
Occurrence in
the Lyalintsi

section

30243
30241 

421-427

phaceloid   8 to 12
80 to

ca. 120
10(13) Valanginian30227

30223-4 
420

30216 415

De scrip tion: Corallum in creas ing through asym met ri cal, two fold
or mul ti ple lat eral bud ding (up to five coral lites). Af ter bud ding,
coral lites can be tem po rarily con nected. Branches smooth or
costulated with even and sharp costae.
Dis tri bu tion: Latomeandra juettneri is known as a spe cies con -
fined to the up per most Ju ras sic and low er most Cre ta ceous of the
Ex ter nal Carpathians: in Moravia it is known from the ex otic
blocks of Tithonian?–Berriasian? age; and from the Tithonian of
Štramberk (com pare Eliášová 1990). Valanginian – Bul garia; re -
pos i tory ac ro nym and col lec tion num bers as above.

Latomeandra obliqua sp. n.
Fig. 13F, I, M

Type se ries: NMNH F-30135 and 30137.
Type-level: Valanginian, Slivnitsa For ma tion, in ter val from 359m 
to 377m of the Lyalintsi sec tion.
Type lo cal ity: Lyubasha Moun tain, Lyalintsi, Bul garia.
Der i va tion of the name: Latin obliqua – from the oblique course
of coral lites.
Di ag no sis: Latomeandra of coral lite di am e ters ap proach ing
15x20 mm and num bers of septa higher than 120. Bud ding mainly
on one side of the coral lite.
Com par i son: In the num ber and dis tri bu tion of septa this form re -
sem bles L. jeuttneri Eliašova, but its coral lite di am e ters are larger
and the septa are thicker. The prev a lent uni lat eral bud ding in the
corallum dif fer en ti ates the spe cies from its con ge ners.

Ma te rial (mea sure ments in mm):

No.
NMNH

F- 

metre
levels

gf d s cd/5 md/5
Occurrence in the
Lyalintsi section

30137
30135

368-
377

pha-
celoid

11-14 adult
monocentric;

14×18
multicentric

85 -
above
120

13-14 10-12 Valanginian

De scrip tion: Corallum large. Bud ding ob served in lon gi tu di nal
sec tion is a pro cess re peat ing on one side of the coral lites. In con -
se quence, the phaceloid corallum shows a cen trif u gal in crease.
New in di vid u als ini ti ate at the pe riph ery of adult calices as sin gle
or mul ti ple cen tres. S1-S3 septa thick, S4 septa thin and short, ra -
dial el e ments of the fifth or der marked as costae on the wall sur -
face. S3 and S4 septa fre quently anastomose with ad ja cent larger
septa. Septal sys tems very ir reg u lar. Prom i nent pennules form
menianes. Spongy columella is built of septal pro jec tions. Endo-
heca built of low, ex tended dis sepi ments.
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Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi:
NMNH F-30135, 30137.

Latomeandra sp. 1
Fig. 13A

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s cd/2
Occurrence in the
Lyalintsi section 

30263 437

phaceloid 2.0-5.0 50-70 12

Valanginian

30067
30065 

115 Tithonian

Re marks: Septa anastomosing, very thin and abun dant. Bud ding
with lamellar link ages, fre quent, pro duc ing un equal coral lites. In
the Ju ras sic part of the sec tion, the spe cies is known from the
115 m level where it is as so ci ated with an other coral with small
coral lite di am e ters, Calamophylliopsis moreauana.
Dis tri bu tion: Known from the Tithonian to Valanginian – Lyuba- 
sha Moun tain, Lyalintsi; re pos i tory ac ro nym and col lec tion num -
bers as above.

Ge nus Protoseris Milne Ed wards et Haime, 1851

Re marks: The ge nus is rather poorly known. Its most strik ing fea -
tures are frondose col ony forms with thamnasterioid coral lites dis -
trib uted into unifacial, nar row or multiserial widely ex tend ing
fronds. Two morphotypes were dif fer en ti ated in the Lyalintsi se -
quence: multiserial re sem bling in shape P. robusta Becker and a
uniserial one that may rep re sent an other spe cies. The cor als were
ob served ac ci den tally, mainly in the form of lon gi tu di nal sec tions
of fronds.

Protoseris sp. sp.
Fig. 13G, H, J, K

Ma te rial (mea sure ments in mm):

No.NMNH F- metre levels gf
Occurrence in the
Lyalintsi section

Multiserial morphotype: Protoseris cf. robustus Becker

30247 421-427

multiserial fronds, 
up to 5-6 mm thick

Valanginian
30214 415

30193 397

30132 359 -377

Uniserial morphotype: Protoseris sp.

30295
30293

Bed "a"above
460m

narrow and long
monoserial fronds Valanginian

30260 437 monoserial fronds

De scrip tion: Multiserial morphotype, Protoseris cf. robusta
Becker: wide fronds with coral lites in nu mer ous se ries sep a rated
by collines cor re spond to the cor als de scribed and fig ured as P.
foliosa Becker and P. robusta Becker (Becker & Milaschewitsch,
1875–1876, pl. 42, figs. 2, 3); the spe cies were synonymized by
Geyer (1954: p. 145, pl. 10, figs. 7, 8) as P. robusta Becker. On the 
lower side of the fronds, in di vid ual coral lite se ries are di vided by
deep grooves (Fig. 13 J).

Monoserial morphotype, Protoseris sp. sp: elon gated nar row
fronds (13 G, H) re sem ble in sec tion the latomeandrid coral de -
scribed as ?Latomeandra sp. (Roniewicz, 1976, pl. 27, figs. 6a, b).
Dis tri bu tion: Protoseris robusta Becker is known from the Up per 
Kimeridgian of Württemberg, Ger many; ?Latomeandra sp. was
de scribed from the Lower Kimmeridgian of Ro ma nia. Protoseris
sp. sp. are known from the Valanginian of Bul garia – Lyubasha
Moun tain, Lyalintsi; re pos i tory ac ro nym and col lec tion num bers
as above.

Ge nus Microphyllia d’Orbigny, 1849

Microphyllia elevata sp.n.
Fig. 14G–I

Type se ries: NMNH F-30121-30124, 30138, 30150.
Type-level: Valanginian, Slivnitsa For ma tion, in ter val from the
359 m to377 m level of the Lyalintsi sec tion.
Type-lo cal ity: Lyubasha Moun tain, Lyalintsi, Bul garia
Der i va tion of the name: from Latin elevatus, elevata – re flect ing
the erect col ony shapes.
Di ag no sis: Microphyllia of branched or co lum nar col ony shape;
se ries deep and 4–7 mm wide, calices dis tant from each other,
septal den sity 18–20/5 mm.
Com par i son: In se ries di men sions and septal den sity, the coral
from Lyubasha re sem bles Oxfordian spe cies from the Jura Mts
such as M. undans Etallon, M. rastelliniformis Etallon and M
ducreti Koby (Koby, 1885). How ever, it dif fers from all of these in 
its branched-co lum nar col ony shape and in deep val leys.
Ma te rial (mea sure ments in mm):

No. 
NMNH F-

metre
levels

gf col-col s sd/5 c-c
Occurence
in Lyalintsi

section

30275 453

ramose or
columnar
meandroid;
branches
15-30 mm
thick,
columns 20
× 30 mm
thick

3.5-4.0
to

5-7 m

50 at
d=7.0

18-20
6-11
(15)

Valan-
ginian

30244
30237

421-427

30208 415

30200 412

30191 395

30185-6 392

30150
30149
30142
30138
30136

377

30132
30121-4

359-377

30113 332-335

30107 325

Berriasian-
Valangi-
nian
border
zone

30101-2 314 Berriasian

30093 182

Tithonian-
Berriasian
border
zone

30088 181

30072
30069

115 Tithonian

De scrip tion: Col o nies vary ing in shape from branched to co lum -
nar; both col ony types may be as so ci ated with each other. In trans -
verse sec tion, branches crowded, ir reg u lar in shape, col umns flat-
tened or subcircular. In the rock, sin gle ver ti cal branches (sol i tary
co lum nar col o nies? parts of multicolumnar col o nies?) are to be
ob served. Calices are ar ranged into se ries dis trib uted subhorizon-
tally on the sides of branches; val leys are deep; collines tectiform.
In thin branches, the val leys are ir reg u larly shaped and the se ries
are short; in trans verse sec tion only oblique sec tions of coral lites
may be ob served, which means that at the top there are no ver ti -
cally grow ing coral lites. In thick branches or flat col umns, the val -
leys are long and wide, fork ing or straight. In the se ries, the
calicular cen tres are con nected with at least one sep tum-of-val ley.
Iso lated calices (no. NMNH F-30200) show ca. 50 septa at a di am -
e ter of ca. 7 mm. Septa are thin, per fo rated near the mar gins,
nonconfluent in the col lins.
Re marks: In the rock spec i men No. NMNH F-30134, two dif fer -
ent ramose spe cies of Microphyllia have been found: M. elevata
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sp.n., with wide se ries; and M. densecostata Sicharulidze, with
thin ner branches and septa, and nar row calicular se ries.
Dis tri bu tion: Tithonian–Valanginian, Lyubasha Moun tain, Lya-
lintsi: re pos i tory ac ro nym and cat a logue num bers as above.

Microphyllia densecostata Sicharulidze, 1979
Fig. 14J–L

1979. Microphyllia densecostata: Sikharulidze, 35, pl. 22, fig. 2.

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf col-col
s

in isolated
calice

sd/1
Occurrence in
the Lyalintsi

section

30134 372-374 ramose,
meandroid; 
d of branches 
10-15

1.5-2.5

ca 30 5-7

Valanginian
30122 360-367 5

De scrip tion: Col o nies ap prox i mately 30 cm in height, branches
par al lel, anastomosing. Calices arrranged in flexu ous se ries; val -
leys short and closed, collines tectiform, with well marked wall. In 
the collines, the septa are subconfluent. Septal blades with rare, ir -
reg u lar pores. Septal faces with rare pennules di rected slightly up -
wards. Synapticulae pres ent, thick. Columella ru di men tary, com-
posed of co alesc ing septa. Dis sepi ments rather scarce, thin-walled. 
Bud ding ter mi nal with septal con nec tions be tween the cen tres;
septa-of-val ley not per ma nent.
Re marks: In its spe cific fea tures, the coral fits to M. densecostata
(col-col: 1.8 – 2 (2.5) mm; sd 26/5 mm) from the Albian of Cau ca -
sus, but its ramose col ony growth form is dif fer ent from that of the
Cau ca sian, mas sive form. In col ony shape and val ley width, the
coral re sem bles the Late Oxfordian Microphyllia dumosa Koby;
the de scrip tion of the lat ter spe cies was based on nat u ral casts of
branches (Koby, 1886: 255, pl. 71, figs. 1-4).

In trans verse sec tions, the coral is sur pris ingly sim i lar to
Meandrophyllia amedei (Etallon, 1864). How ever, the dif fer ence
be tween both cor als is ob serv able in the micromorphology of the
septal sides: pennular in Microphyllia densecostata and gran u lar
in Meandrophyllia. Ad di tion ally, the endotheca in M. densecos-
tata is com posed of dis sepi ments, in con trast to the tabuloid,
sparse endothecal el e ments of Meandrophyllia amedei (com pare
Roniewicz, 1966). The sec tions tan gen tial to the branches (no.
NMNH F-30134) show calicular se ries with tectiform walls be -
tween calicular se ries, typ i cal of the ge nus Microphyllia. Spec i -
men. no. NMNH F-30134 was as so ci ated with the dendroid mor-
photype of M. elevata.
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi:
NMNH F-30122, 30134. Albian – Cau ca sus, site at the vil lage
Tskhanari.

Ge nus Thamnarea Etallon, 1864

Re marks: The gen era Dendraraea d’Orbigny, 1849 and Tham-
narea Etallon, 1864 are known as two Ju ras sic and Cre ta ceous
thin-branch ing gen era with small coral lites. The Ju ras sic Dendra-
raea d’Orbigny, 1849 was dis cussed by LathuiliÀre & Gill (1998
with syn on ymy) and, thanks to well pre served spec i mens of the
Bajocian D. dendroidea Ferry and D. excelsa Milne Ed wards et
Haime, the Callovian Dendraraea sp. 1, Dendraraea sp. 2 and
Dendraraea sp. 3, and the Oxfordian D. racemosa (Michelin), its
es sen tial struc tural fea tures were pre sented. The au thors pos tu -
lated that at least a part of Thamnarea Etallon, 1864, with its type
spe cies T. arborescens Etallon (as a syn onym of D. racemosa),
should be in cluded in its syn on ymy. The lat ter de ci sion was based
on ob ser va tion of ma te rial from the spec i men in the Koby col lec -
tion. LathuiliÀre & Gill (1998) did not give a for mal di ag no sis of
the ge nus Dendraraea, but char ac ter ized its fea tures in the de -
scrip tions and fig ures as fol lows: col o nies ra mous, with thin-skel e -
tal ax ial part and thick-skel e tal pe riph eral part; coral lites of small
size; ax ial pit cir cu lar and empty (Etallon, 1864 men tioned a
trabecular columella); septa microsolenid in struc ture, per fectly
po rous, built of trabeculae thick and dis tant from each other, but
con nected into septal blades by their pennules/menianes; synapti-
culae pres ent, dis sepi ments thin-walled.

In the Lyalintsi se quence, there is an other com mon thin-bran- 
ching coral which shows some fea tures that are sim i lar to those of
Dendraraea but other fea tures that are dif fer ent. Be cause of these
dif fer ences (sum ma rized in the Ta ble 4), the tax o nomic value of
which re mains un clear, the taxon is de scribed herein un der the in -
for mal name “Thamnarea”. This coral ex ter nally re sem bles Early
Cre ta ceous cor als de scribed as Thamnarea from Cri mea (Bu-
grova, 1997).

Struc tur ally, “Thamnarea” dif fers from Dendraraea, as char -
ac ter ized by LathuiliÀre & Gill (1998), in the sparse, ir reg u lar po -
ros ity of the septa, pennulae that do not co alesce into menianes,
the trabecular columella, and in the ver ti cal growth of the coral -
lites sit u ated on the grow ing top of the branch, sim i lar to the
growth of branches in, e.g., Pseudocoenia. Al though it would be
easy to as cribe it to Dendraraea, its pennulae that do not co alesce
into menianes, sub com pact septa, and trabecular columella seem
to be suf fi ciently discriminative fea tures for keep ing it apart from
Dendraraea, and for as sign ing it to the Latomeandridae rather
than to the Microsolenidae.

The state of pres er va tion of the ma te rial is in ad e quate for di -
ag no sis of this form. Its tax o nomic sta tus can not be clar i fied with -
out a de tailed ex am i na tion of far better pre served skel e tons than
those from Lyalintsi.
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Ta ble 4

Fea tures of Dendraraea d’Orbigny (af ter Lathuiliere & Gill, 1998) and “Thamnarea” sp. from Lyalintsi

taxon c-c (mm) colony porosity
micro-
morphology

synapticulae columella endotheca
Direction of growth at the top
of branch

Dendraraea
d'Orbigny,
(diverse species)

medium
1.9-3.7

thamnasterioid, thin skeletal
at the axis, thick at the
periphery

regular menianes present
Not mentioned
(but reported in
Etallon 1864)

dissepimental 
Lateral; in cross-section
calices not discernible at the
axis

"Thamnarea" sp.
minimum 1.5
maximum  2.0

as above sporadic pennules as above trabecula as above
Vertical; in cross-section
calices discernible at the axis



KIM ME RIDGIAN–VALANG IN IAN REEF COR ALS, BULGARIA 123

Fig. 13. The fam ily Latomeandridae. A – Latomeandra sp. 1. Thin sec tion: coral lites show ing latomeandriid anas to mo sis of septa, no.
NMNH F-30065a. Tithonian. B, C – Latomeandra juettneri Eliášová. B – phaceloid corallum in trans verse sec tion, pol ished rock sur face,
no. NMNH F-30243. Valanginian. C – stage of bud ding with lamellar link ages be tween cen tres pre ced ing di vi sion of coral lites, thin sec -
tion, no. NMNH F-30227a. Valanginian. D – Latomeandra ramosa (Koby). Reg u larly shaped coral lites in thin sec tion, no. NMNH
F-30108a. Valanginian. E – Ovalastrea sp. Col ony with nar row peritheca in thin sec tion, no. NMNH F-30291b. Valanginian. F, I, M –
Latomeandra obliqua sp.n. The holotype, no. NMNH F-30135. F1 and F2 – two frag ments of phaceloid corallum in trans verse sec tions,
pol ished rock sur faces; I ar range ment of septa in a young coral lite, thin sec tion, no. NMNH F-30135d; M – pol ished rock sur face show ing
lon gi tu di nal sec tions of three obliquely grow ing coral lites (1, 2, 3). Valanginian. G, H – Protoseris sp. sp. G – Weath ered rock sur face
show ing lon gi tu di nal sec tion of a bunch of fronds monoserial in type and with calicular sur faces ori ented up wards, no. NMNH F-30295.
Valanginian. H – trans verse thin sec tion of a frond built of a sin gle calicular se ries, no. NMNH F-30260a. Valanginian. J, K – Protoseris
cf. robusta Becker. Thin sec tion: J – multiserial frond in lon gi tu di nal sec tion, and K – en larged frag ment show ing strong pennules, no.
NMNH F-30247b. Valanginian. L – Comophyllia sp. Col ony in up per view on weath ered rock sur face, no. NMNH F-30062. Tithonian



124  E. RONIEWICZ

Fig. 14. The fam ily Latomeandridae. A, D – Dimorphastraea cf. dubia de Fromentel. Thin sec tions: A – abun dant endotheca in lon gi tu -
di nal sec tion, no. NMNH F-30287b; D – col ony in trans verse sec tion show ing wavy septa, no. NMNH F-30287a. Valanginian. B, E –
Dimorphastraea cf. heteromorpha (Quenstedt). Thin sec tions: B – thick cres cent pennulae co alesc ing into menianes, lon gi tu di nal sec tion
cross ing the calice, no. NMNH F-30119b. Valanginian. E – thick septa, trans verse sec tion, no. NMNH F-30207a. Valanginian. C, F –
Periseris sp. A. Thin sec tions: C – menianes and synapticulae in lon gi tu di nal sec tion tan gen tial to the septal blade, no. NMNH F-30205a;



“Thamnarea” sp.
Fig. 14M–P

?1997. Thamnaraea mamellonata Turnšek: Bugrova, p. 35, pl.
12, figs. 1-3.

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf c-c s sd/1
Occurrence in
the Lyalintsi

section

30258 442

 ramose,
thamnasterioid,
d of branches
6-8 mm,
colonies at least 
30 cm in height

1.5 -2.0 ca. 20 5-6

Valanginian

30203 412

30189 392

30158
30165
30168

382

30106 325

30097 182
Tithonian-
Berriasian

boundary zone

30079 157
Tithonian

30066 115

De scrip tion: Thamnasterioid ramose col o nies com posed of thin,
densely ar ranged sub-par al lel branches that may co alesce with
each other. As a rule, col o nies with very thin branches show a
thin-skel e tal in ter nal part, and a thick-skel e tal pe riph eral part. In
trans verse sec tion of well pre served branches, the coral lites sit u -
ated at the axis are rec og niz able and prove that at the top of
branches the coral lites grew ver ti cally at least dur ing the ini tial
stage af ter bud ding. Septa thick, anastomosing; about 10 septa
reach the columella. Pores rather rare. Pennules thick, di rected
slightly up wards; menianes never ob served. Synapticulae thick.
Columella monotrabecular. Coral lites mul ti ply by lat eral bud ding
with lamellar link age: short se ries of two coral lites are ob served
hav ing cen tres con nected by a sin gle lamella; near the axis of the
branch mul ti di rec tional bud ding can be ob served.

A thin-skel e tal col ony (no. NMNH F-30066) from the 115 m
level shows no dif fer en ti a tion into ax ial and pe riph eral parts, and
coral lites of low calicular di am e ters (gen er ally 1.5 mm). In other
parts of the se quence, the pe riph eral skel e ton of branches is thick,
and coral lite di am e ters are larger.
Re marks: In the ver ti cal growth of the top coral lites, this coral
seems to dif fer from Dendraraea racemosa and D. dendroidea. In
trans verse sec tion, the branches of these taxa (LathuiliÀre & Gill,
1998, pl. 3, figs. 1-3; pl..4, figs. 2, 3; pl. 5, fig.6; pl. 6, figs. 1, 2)
show only oblique sec tions, prov ing that the ini tial di rec tion of
coral lite growth was lat eral, rather than ver ti cal. The thin-skel e tal
ax ial part and thick-skel e tal pe riph eral parts of the branches are
ob served in both these Dendraraea spe cies (com pare LathuiliÀre
& Gill, 1998) as well as in “Thamnarea”.

In col ony shape, di men sions of branches, and small coral lite
di am e ters, the Bul gar ian coral re sem bles T. mamellonata Turnšek, 
de scribed by Bugrova (1997) from the Barremian–Lower Aptian

in ter val of the Cri mea. How ever, their identy could be con firmed
only by di rect com par i son of the ma te rial, as the il lus tra tions of the 
coral from the Cri mea (see syn on ymy) are not suf fi ciently in for -
ma tive. In com par i son with T. mamellonata de scribed by Turnšek
& Michajloviæ (1981) from the Lower Cre ta ceous of Ser bia, the
Bul gar ian form dif fers in the much smaller num bers of septa and
smaller coral lite di am e ters.
Dis tri bu tion: In Bul garia, known from the Tithonian to Valangi-
nian – Lyubasha Moun tain, Lyalintsi; re pos i tory ac ro nym and col -
lec tion numberes as above.

Ge nus Comophyllia d’Orbigny, 1849

Comophyllia sp.
Fig. 13L

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf col-col sd/5
Occurrence in the
Lyalintsi section

30062 102
lamellar, meandroid; 
65 mm thick

18-20 13-16
Kimmeridgian/

Tithonian

De scrip tion: Col ony thick, submassive. Calices shal low, dis trib -
uted in more or less in di vid u al ized se ries, coral lites of a very vari -
able size. Bud ding with link ages. Collines low, tectiform. Calicu-
lar pit small, oc cu pied by pa ri etal columella. Septa thin, wavy, fre -
quently anastomosing. Pennulae thin, di rected up wards.
Dis tri bu tion: Kimmeridgian/Tithonian – Lyubasha Moun tain,
Lyalintsi; re pos i tory ac ro nym and col lec tion num ber as above.

Ge nus Ovalastrea d’Orbigny, 1849

Ovalastrea sp.
Fig. 13E

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d c-c sd/3
Occurrence in the
Lyalintsi section

30291
bed
"a"above
460 m massive,

plocoid,
small
colonies

5.0-6.0 5.0-7.0 10 Valanginian30249
30254

421-427

30148 377

30120 359-377

Re marks: The coral is a rep re sen ta tive of Ovalastrea with a rather 
nar row peritheca and thin septa. In coral lite di men sions and num -
bers of septa it re sem bles Ovalastrea? tenuistriata Koby, 1905 de -
scribed by Errenst (1991) from the Kimmeridgian of Por tu gal.
Ovalastrea tenuistriata Koby is known from the Kimmeridgian of
the Ibe rian Penninsula. The highly recrystallized state of the skel e -
ton does not al low de ter mi na tion of the coral at spe cific level.
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num bers as above.
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Fig. 14 con tin ued. F – col ony frag ment show ing small calices and ro bust septa, no. NMNH F-30205b. Valanginian. G–I – Microphyllia
elevata sp.n. The syntype spec i mens: G – col ony built of thin branches, trans verse sec tion, pol ished rock sur face, no. NMNH F-30138; H
– sum mit of a branch, trans verse thin sec tion, no. NMNH F-30138a. Valanginian. I – subhorizontal ar range ment of calicular se ries on side
of a co lum nar col ony, tan gen tial sec tion of col ony, no. NMNH F-30150a. Valanginian. J–L –Microphyllia densecosata Sikharulidze,
1979. The holotype col ony, no. NMNH F-30134: J – trans verse sec tion, pol ished rock sur face; K – a branch with deep val leys, trans verse
thin sec tion, no. NMNH F-30134a; L – branches in lon gi tu di nal, partly tan gen tial sec tion show ing deep val leys and sharp di vid ing walls
on lower left-hand side, no. NMNH F-30134b. Valanginian. M–P – “Thamnarea” sp. Thin sec tions: M, N – col ony built of thin branches,
with clearly dis cern ible thin-skel e tal coral lites at ax ial zone (N), skel e ton thick ened at pe riph eral part and ir reg u lar po ros ity, no. 30203a.
Valanginian; O – tan gen tial sec tion of branch show ing thick-skel e tal coral lites on col ony sur face, P – lon gi tu di nal sec tion show ing septa
with thick pennulae, no. NMNH F-30258a. Valanginian



Ge nus Dimorphastrea d’Orbigny, 1849

Dimorphastrea cf. dubia (Fromentel, 1858)
Fig. 14A, D

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d c-c s sd/5
Occurrence in
the Lyalintsi

section

30287
30282
30286

457

lamellar,
thamnaste-
rioid

ca.6 4.5-7.0 ca. 50 15

Valanginian

30279 453

30222 415

30188 395

30085 179-181
Tithonian/
Berriasian

Re marks: Ax ial cav ity wide, filled with papillar columella. The
form re sem bles D. dubia from Ro ma nia (Roniewicz, 1976) in its
mea sur able pa ram e ters but has less po rous septa.
Dis tri bu tion: D. dubia is known from the Kimmeridgian of Ger -
many, and from the Up per Oxfordian of Ro ma nia and Por tu gal
(com pare Roniewicz, 1976). D. cf. dubia is known from the Titho- 
nian/Berriasian to Valanginian – Lyubasha Moun tain, Lyalintsi;
re pos i tory ac ro nym and col lec tion num bers as above.

Dimorphastrea cf. heteromorpha (Quenstedt, 1858)
Fig. 14B, E

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf c-c s sd/5 trd/1
Occurrence in
the Lyalintsi

section

30207 415
lamellar,
thamnaste-
rioid

8-12 30-40 10-12 2-3 Valanginian
30129  359-377

30119
30118

359

Re marks: The coral is rep re sented by col o nies rang ing from thin
to submassive, with large coral lites, thick septa and strong pen-
nules. Endotheca built of small dis sepi ments. The form re sem bles
D. heteromorpha (Quenstedt) de scribed from Ro ma nia (Ronie-
wicz, 1976).
Dis tri bu tion: D. heteromorpha is known from the Up per Oxfor-
dian of Por tu gal (Koby, 1905) and Ro ma nia (Roniewicz, 1976),
and from the Up per Kimmeridgian of Württemberg, Ger many
(Geyer, 1954). D. cf. heteromorpha is known from the Valangi-
nian – Lyubasha Moun tain, Lyalintsi; re pos i tory ac ro nym and col -
lec tion num bers as above.

Ge nus Periseris Ferry, 1870

Re marks: The ge nus, orig i nally de scribed from the Bajocian
(LathuliÀre, 2000, with syn on ymy), has been re cently dis cov ered
in the Hauterivian (Löser, 2001). The form de scribed herein is the
sec ond Cre ta ceous find of the ge nus pre sent ing fea tures sim i lar to
the Bajocian form: thick septa with ro bust menianes, rod-like
synapticulae, styliform columella, scanty septal po ros ity. In its ro -
bust skel e ton it dif fers from the third coral, de scribed from the
Aptian of the Swiss Alps (Morycowa & Decrouez, 2006) as Peri-
seris frondescens (d’Orbigny, 1850), which shows thin septa cov -
ered with or na mented pennules, and lacks synapticulae. How ever,
Neocomian Thamnastraea frondescens, Sainte-Croix, Jura Mts,
coll. Koby, G¾neve, hav ing ro bust trabeculae and thick menianes
(Morycowa peronal com mu ni ca tion, 2008), may rep re sent ge nus
Periseris.

Periseris sp. A
Fig. 14C, F

Ma te rial (mea sure ments inmm):

No.
NMNH F-

metre
levels

gf d c-c s sd/3 md/1 

Occurrence
in the

Lyalintsi
section

30205 415
lamellar,
thamnasteri
oid

2 2-4 10-12 11 4 Valanginian

Re marks: The coral is rep re sented by a small frag ment (three
calices) of a lamellar col ony with the fol low ing clearly ob serv able
fea tures: thick septa with rare menianes, nu mer ous synapticulae,
scanty po ros ity and a thin columella.

The Valanginian form seems to have a more sta ble num ber of
menianes per 1mm than the type spe cies (in which the dis tance be -
tween two menianes ranges from 200 to 700 µm), and smaller
calices (in the spec i men of P. elegantula kindly of fered for com -
par i son by Dr. B. LathuiliÀre, d has been es ti mated at 3–4 mm).
The Valanginian form dif fers in smaller calicular di am e ters and
higher septal den sity from that de scribed from the early Hauteri-
vian of France (Löser, 2001: Periseris sp.: d 4.5–5.5 mm, s 16–20,
sd 5/2).
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num ber as above.

Suborder FUNGIINA Verrill, 1865
Fam ily SIDERASTRAEIDAE Vaughan et Wells, 1943

(faut de mieux)
Ge nus Siderastreites gen. n.

Type spe cies: S. lyalintsensis sp.n.

Der i va tion of the name: Siderastreites – the name de rives from
Siderastrea Blainville, be cause of the re sem blance of both gen era
in the ap pear ance of their wall and synapticulae; gen der fem i nine.
Di ag no sis: Cerioid; in crease by coral lite di vi sion. Septa com pact,
thin, nonconfluent, anastomosing. Synapticulae rod-like. Colu-
mella pa ri etal. Endotheca dissepimental. Wall zig zag, septo-syna-
pticular.
Dis cus sion: Be cause of the poor pres er va tion of the skel e ton,
microstructural cri te ria can not be used for com par i sons of this
coral with other gen era and to en able its cor rect clas si fi ca tion. Its
com pact septa, gran u la tion on the septal sides and abun dant syna-
pticulae al low it to be placed in the Siderastraeidae, and this place -
ment has been adopted here. How ever, in the nu mer ous and thin
septa, the ge nus re sem bles Astraraea Fe lix (as signed to the Hapla- 
raeidae), from which it dif fers in nonconfluent septa and a cerioid
type of col ony. In its gen eral mor pho log i cal char ac ters of thin
septa and a cerioid col ony, it also fits the Aptian Plesiothamna-
steria Alloiteau, 1957, a ge nus char ac ter ized by a septal struc ture
re sem bling that of Isastrea. The dif fi cul ties in clas si fi ca tion arise
not only from its poor state of pres er va tion but also from a lack of
clear di ag no ses of the fam i lies.

Siderastreites lyalintsensis sp.n.
Fig. 15A–D

Holotype: NMNH F-30246.
Type-level: Valanginian, Slivnitsa For ma tion, 420m level of the
Lyalintsi sec tion.
Type-lo cal ity: Lyubasha Moun tain, Lyalintsi, Bul garia.
Der i va tion of the name: lyalintsensis – named af ter the vil lage of
Lyalintsi.
Di ag no sis: Siderastreites cerioid with short se ries of calices ca.
8 mm wide; ca. 60 septa at a coral lite di am e ter of 8 mm.
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Ma te rial and mea sure ments (in mm):

No.
NMNH F-

metre
levels

gf
d of isolated

corallites
s sd/5

Occurrence in
the Lyalintsi

section 

30246 420
lamellar,
cerioid-
meandroid

8-9
ca.

60-70
16 Valanginian

De scrip tion: Col ony cerioid to se rial; calices shal low, se ries
closed. Septa com pact, nonconfluent, rarely subconfluent. In -
crease by di vi sion re sult ing in for ma tion of more or less per ma nent 
se ries com posed of two to four cen tres. In the se ries, coral lite cen -
tres lack ing septal con nec tions. Septa straight, subequal in thick -
ness. Septal ap pa ra tus dif fer en ti ated into four size or ders: the
S1-S2 septa reach ing ax ial pit; septa of higher or ders anastomo-
sing ir reg u larly with septa of var i ous or ders to form a pat tern re -
sem bling ‘de scend ing se ries’ (term af ter Cuif, 1976). Synapticulae 
rod-like, dis trib uted in rather reg u lar, dis tant in ter vals. Wall thin,
zig zag, formed by pe riph eral ends of septa and one cir cle of
synapticulae (isastreid type, com pare Roniewicz, 1982). Colu-
mella pa ri etal, poorly de vel oped. Endotheca dissepimental.

Microstructure. The skel e ton is recrystallized. Septal thick -
nesses reach ing 100–150 µm, and well de vel oped rod-like synap-
ticulae char ac ter ize the microstructure of the ge nus to some ex tent
but are not suf fi cient for its cor rect clas si fi ca tion.
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi:
NMNH F-30246.

Fam ily HAPLARAEIDAE Vaughan et Wells, 1943

Re marks on the fam ily con tent: The fam ily Haplaraeidae orig i -
nally con tained seven gen era (Vaughan & Wells, 1943: Haplaraea
Up per Ju ras sic–Lower Cre ta ceous (Up per Cre ta ceous), Diplarea
Up per Ju ras sic–Lower Cre ta ceous, Pseudofavia Up per Cre ta -
ceous, Trechmannaria Up per Cre ta ceous, Astraraea Up per Cre ta -
ceous, Physoseris (Eocene), Confusastraraea ?Eocene, Mio cene.

To the orig i nal con tent three gen era were added, Meandro-
phyllia d’Orbigny, Actinaraeopsis Roniewicz and Actinaraea
d’Orbigny, orig i nally at trib uted to other fam i lies: Alloiteau (1952) 
added Meandrophyllia, orig i nally clas si fied to the Microsolenidae 
(Vaughan & Wells, 1943); Roniewicz (1976) added ge nus Actina-
raeopsis orig i nally (Roniewicz 1968) clas si fied to the Actinaci-
didae; herein, ge nus Actinarae has been trans ferred from the Acti-
nacididae. From the above list only Haplaraea, Meandrophyllia,
Actinaraeopsis and Actinaraea have been sat is fac to rily ex am ined
and their fea tures il lus trated in the lit er a ture (Roniewicz 1966,
1976; Morycowa & Masse 2007). This group is known from the
Ju ras sic and Early Cre ta ceous. There ex ists a tax o nomic prob lem,
in that Geyer (1954: p. 127) ques tioned the sta tus of Haplaraea,
con sid er ing this ge nus, with out anal y sis of the skel e ton struc ture,
to be a syn onym of Diplaraea. To prove or dis prove this synony-
my a for mal re vi sion of the type ma te rial is needed.

Other gen era in the orig i nal list known from the Late Cre ta -
ceous and Paleocene (as well as the Turonian Haplaraea pratzi Fe -
lix, de void of epitheca) have been pro vi sion ally re tained in the
Haplaraeidae pend ing their re vi sion.
Struc tural fea tures. The above-men tioned re stricted list com pris -
ing only Late Ju ras sic–Early Cre ta ceous gen era rep re sents cor als
of sol i tary, phaceloid and co lo nial growth forms of meandroid and
thamnasterioid types. Their coral lite struc tural fea tures are as fol -
lows: pa ri etal columella made of pro jec tions of the in ter nal septal
bor ders, endotheca made of rare, thin-walled, tabuloid el e ments,
epitheca (holotheca), and a par tic u lar pat tern of septal mi cro-
struc ture aris ing from struc tural po ros ity. The septa, sim i larly as in 
the microsolenids, are reg u larly per fo rated, as a re sult of rhyth mi -
cal thick en ing of grow ing trabeculae. Thick en ings formed nodes,

while the internode part of the trabecular bod ies re mained thin.
Lat eral trabecular pro jec tions (sec ond ary trabeculae: Jell, 1969)
arose from the nodes. In the sep tum, the ad ja cent trabeculae con -
tacted and co alesced by the nodes re sult ing in the for ma tion of a
reg u lar, struc tural po ros ity of the septal blades. In con trast to the
microsolenid cor als pro duc ing synapticulae and lat eral bal co nies
(pennules and menianes) on the nodes, in the Haplaraeidae, the
above-men tioned trabecular pro jec tions pro duced lat eral gran ules
fre quently co alesc ing into synapticulae.

Ge nus Haplaraea Milaschewitsch, 1876

Re marks: Geyer (1954) con sid ered sol i tary Haplaraea a syn -
onym of phaceloid Diplaraea Milaschewitsch and placed the ge -
nus in the Microsolenidae based on a gen eral sim i lar ity of struc-
ture. How ever, as de scribed herein and in Roniewicz (1976), the
skel e ton struc ture of Haplaraea dif fers from that of the Microsole- 
nidae. Var i ous cor als dif fer ing in struc ture from that of Haplaraea
have been de scribed un der the name Diplaraea, (e.g. Errenst,
1991; Turnšek, 1997). Pend ing tax o nomic re vi sion of both taxa, I
am us ing the ge nus name Haplaraea as it is rel a tively well di ag -
nosed both macro- and microstructurally (com pare also Ronie-
wicz, 1976).

 Haplaraea aff. elegans Milaschewitsch, 1876
Fig. 15E, F

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s sd/10
Occurrence in the
Lyalintsi section

30173
30160

382
solitary

14×18 70
18 Valanginian

30128 359-377 17×23 78

De scrip tion: The di am e ters of the coral lites are smaller and the
num bers of septa sig nif i cantly lower than in the form de scribed
from Ro ma nia (Roniewicz 1976: d 20–25 mm; s 105; sd 16/10
mm). Septa are dif fer en ti ated into three size or ders: the S1 septa
reach the cen tre and their trabecular pro jec tions pro duce a pa ri etal
columella; the S2 septa are slightly shorter; the S3 septa at tain at
least one-third of the ra dius in length. Anas to mo sis of the S3 septa
with the ad ja cent septa is fre quent. Septa are thick ened pe riph er -
ally and at ten u ated adaxially. Reg u lar po ros ity can be ob served in
all the non-thick ened septa of the third or der, or in all the non-
thick ened septal parts, es pe cially in the periaxial re gion. Lat eral
septal gran u la tions are rather asym met ric and tend to join the gran -
u la tions of the ad ja cent sep tum to form rod-like synapticulae.
Synapticulae are equi dis tant.
Dis tri bu tion: Haplaraea elegans is a rarely de scribed coral,
known from the Kimmeridgian of south Ger many (Becker &
Milaschewitsch, 1875–1876: p. 229, pl. 51, fig. 2; Geyer, 1954:
pp.127, 171, pl. 14, fig. 3), and Ro ma nia (Roniewicz, 1976: p. 86,
pl. 22, fig. 1a-e). H. aff. elegans is known from the Valanginian –
Lyubasha Moun tain, Lyalintsi; re pos i tory ac ro nym and col lec tion
num bers as above.

Ge nus Actinaraea d’Orbigny, 1849

Actinaraea granulata (Münster, 1829)
Fig. 15G, H

1829. Agaricia granulata Münster: in Goldfuss, p. 109, pl. 38,
fig. 4.

1876. Actinaraea granulata Münster: Becker & Milaschewitsch,
p. 231, pl. 51, fig. 4.

1997. Actinaraea granulata (Münster): Turnšek, p. 6, pl. 6, figs.
A-E (with syn on ymy).
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Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d s trd/1 ed/1
Occurrence in
the Lyalintsi

section

Morphotype B

30118
30119

287-290
lamellar,
thamnaste-
rioid

ca. 1 14-16 4 4 Berriasian

Morphotype A

30081
30083

177

ramose,
thamnaste-
rioid; d of
branches
15-20

ca. 1 14-16 4-5
Tithonian/
Berriasian

De scrip tion: Morphotypes A and B dif fer in col ony shape but
have sim i lar skel e tal struc ture. Septa are built of a few trabeculae
sep a rated by large pores. Rod-like synapticulae con nect ad ja cent
septa. Endotheca is com posed of subtabular el e ments tra vers ing
large parts of the col ony. In its mea sur able pa ram e ters the form
may be placed be tween A. minuta and A. granulata. Morphotype
A dif fers from other known Actinaraea in its ramose col ony form.
Morphotype B is thin-lamellar, with a well marked col ony rim.
Dis tri bu tion: Actinaraea granulata is com mon in Eu rope, from
the Oxfordian up to the Tithonian (Turnšek, 1997). In Bul garia,
from the Tithonian to Berriasian – Lyubasha Moun tain, Lyalintsi;
re pos i tory ac ro nym and col lec tion num bers as above.

Actinaraea cf. minuta Roniewicz, 1966
Fig. 15I, J

Ma te rial (mea sure ments in mm):
No.

NMNH F-
metre
levels

gf d s trd/1 ed/1
Occurrence in the
Lyalintsi section

30057 102
lamellar
thamnasterioid

ca.1 ca. 14 6-8 7
Kimmeridgian/

Tithonian

Re marks: With the ex cep tion of the num bers of septa, which ex -
ceed those of A. minuta (ca. 10 per calice), the other fea tures
(lamellar shape, di am e ter, den sity of trabeculae and endotheca)
agree with those of this spe cies. In the num bers of septa the coral
re sem bles A. granulata.
Dis tri bu tion: Actinaraea minuta was de scribed from the Mid dle
Oxfordian of Po land (Roniewicz, 1966). A. cf. minuta is known
from the Kimmeridgian/Tithonian – Lyubasha Moun tain, Lya-
lintsi; re pos i tory ac ro nym and col lec tion num ber as above.

FAM I LIES OF UN CER TAIN PO SI TION
Fam ily CURTOSERIIDAE Melnikova, 1996

Ge nus Mesomorpha Pratz, 1883

Mesomorpha aff. simionescui Roniewicz, 1976
Fig. 15K, L

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d c-c s sd/1
Occurrence in
the Lyalintsi

section

30193 397
lamellar,
thamnasterioid

ca. 1.5 3-4 ca. 20 5 Valanginian

Re marks: The coral re sem bles M. simionescui in its small, colu-
mellate calices, num bers of septa per calice and their ar range ment, 
but it has ev i dently much thicker septa. The small piece of col ony
avail able does not al low for more de tailed com par i sons.

From M. ornata Morycowa, known from the Barremian,
Aptian and Cenomanian (Morycowa, 1971; Morycowa & Masse,
1998; Morycowa & Decrouez, 2006), it dif fers in widely spaced
calices and in the re sult ing pat tern of septal ar range ment.

Dis tri bu tion: Mesomorpha simionescui is known from the Lower
Kimmeridgian of Ro ma nia (Roniewicz, 1976). M. aff. simionescui
oc curs in the Valanginian – Lyubasha Moun tain, Lyalintsi; re pos i -
tory ac ro nym and col lec tion num ber as above.

Fam ily CYATHOPHORIDAE Vaughan et Wells, 1943,
emend. Alloiteau, 1957

Ge nus Cyathophora Michelin, 1843

Re marks: The ge nus is rep re sented by sin gle col o nies of three un -
de ter min able taxa. Mea sure ments were taken from col o nies and
thin sec tions. The taxa dif fer from each other pri mar ily in the de -
vel op ment of the septal ap pa ra tus and/or in coral lite di am e ters.

Cyathophora sp. 1
Fig. 16A–D

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d c-c s ed/10
Occurrence in
the Lyalintsi

section

30288 457
massive, 
plocoid

5-6 5-7 6+6+nS3 10-12
Valanginian

30147 377

30078 137 Tithonian

De scrip tion: Col ony plocoid; peritheca nar row. Septa short, de -
vel oped as ridges on the wall, tri an gu lar in cross sec tion, S1 septa
more prom i nent than the oth ers, S3 septa poorly dis cern ible.
Costae de vel oped as ridges ly ing on the perithecal dis sepi ments.
Wall parathecal, ei ther in com plete, al low ing dis sepi ments ex tend -
ing from the endotheca to the peritheca to be ob served, or thick -
ened by stereome; endotheca tabuloid.
Dis tri bu tion: From the Tithonian to Valanginian – Lyubasha
Moun tain, Lyalintsi; re pos i tory ac ro nym and col lec tion num bers
as above.

Cyathophora sp. 2
Fig. 16E, F

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf
d

adults
c-c S ed/10

Occurrence in
the Lyalintsi

section

30195 397
massive,
plocoid

6-7 7-10 6+6+nS3 14 Valanginian

De scrip tion: Col ony plocoid with ru di men tary peritheca, septal
ap pa ra tus hexameral with long S1septa, un der de vel oped S2 septa,
and rarely ob serv able ru di ments of S3 septa; costae of the third
and fourth size or ders marked on the sur face of exothecal dis sepi -
ments; wall in com plete, parathecal with stereomal thick en ings.
Re marks: This form dif fers from the other two in the well de vel -
oped S1 septa and dense endotheca.
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num ber as above.

Cyathophora sp. 3
Fig. 16G–I

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf
d

adults
c-c s ed/10

Occurrence
in the

Lyalintsi
section

30294
bed
"a"above
460m

massive
plocoid 

8-9 9-11 S1+S2+S3 12 Valanginian
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Fig. 15. The fam i lies Siderastraeidae, Haplaraeidae and Curtoseriidae. A–D – Siderastreites lyalintsensis gen. et sp.n. A – the holotype
col ony in trans verse sec tion, pol ished sur face, no. NMNH F-30246; B – thin sec tion show ing cerioid coral lites with thin, zig zag wall, and
C – en larged frag ment of zig zag wall and synapticulae (ar rows), no. NMNH F-30246a; D – thin-walled dis sepi ments in lon gi tu di nal thin
sec tion, no. NMNH F-30246c. Valanginian. E, F – Haplaraea elegans Milaschewitsch. Trans verse thin sec tions: E – coral lite with
fusiform septa, reg u lar po ros ity of the in ter nal septal bor ders and papillar columella, no. NMNH F-30160a. Valanginian. F – frag ment
with reg u larly dis trib uted synapticulae (skel e ton in white), no. NMNH F-30128b. Valanginian. G, H – Actinaraea granulata (Münster).
Thin sec tions: G – trans verse sec tion of branch of ramose col ony, no. NMNH F-30081a. Tithonian–Berriasian bor der zone. H – branch in
lon gi tu di nal sec tion with tabuloid endothecal el e ments tra vers ing col ony, no. NMNH F-30083a, Tithonian–Beriasian bor der zone. I, L –
Actinaraea cf. minuta Roniewicz. Thin sec tions: I – rap idly ex pand ing part of lamellar col ony show ing par al lel septa and dis persed
calices, no. NMNH F-30057a; L – tabuloid endothecal el e ments and po rous septa in lon gi tu di nal sec tion, no. NMNH F-30057b.
Kimmeridgian/Tithonian. J, K – Mesomorpha cf. simionescui Roniewicz. Thin sec tion: J – coral lites with thick columella and typ i cal
course of ra dial el e ments in peritheca, and K – en larged frag ment with septal anas to mo sis, large columella, sharp gran u la tion on septal
sides, and trabeculae trace able in septa, no. NMNH F-30193a. Valanginian
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Fig. 16. The fam i lies Cyathophoridae and Solenocoeniidae. A–D – Cyathophora sp. 1, the spe cies with short septa. Thin sec tions: A –
plocoid col ony with rel a tively wide peritheca, no. NMNH F-30288a; B – tabuloid endotheca and dissepimental peritheca in lon gi tu di nal
sec tion, no. NMNH F-30288c. Valanginian; C – perithecal dis sepi ments with up per sur face cov ered with costae (ar row), lon gi tu di nal sec -
tion, no. NMNH F-30147b. Valanginian. D – plocoid col ony with very nar row peritheca, no. NMNH F-30078a. Tithonian. E, F –
Cyathophora sp. 2, the spe cies with long septa S1. Thin sec tions: E – S1 septa well de vel oped, other septa ru di men tary, peritheca nar row.
no. NMNH F-30195a; F – lon gi tu di nal sec tion show ing endothecal, tabuloid dis sepi ments and exothecal dis sepi ments that form nar row,
el e vated zone, note struc tural con ti nu ity be tween endotheca and peritheca, no. NMNH F-30195b. Valanginian. 



De scrip tion: Plocoid col ony with ru di men tary peritheca. Septa in
the form of small ridges on the wall, slightly dif fer en ti ated in
length and thick ness into three size or ders. Endotheca tabuloid.
The form is a rep re sen ta tive of the Cyathophora with the larg est
coral lite di am e ters, and is close to the type spe cies, C. richardi
Michelin.
Dis tri bu tion: Valanginian – Lyubasha Moun tain, Lyalintsi; re -
pos i tory ac ro nym and col lec tion num ber as above.

Fam ily SOLENOCOENIIDAE fam. n.

Di ag no sis: Ra dial el e ments of costoseptal type. In ter nal septal
bor der with reg u lar denticulation. Endotheca ve sic u lar, peritheca
subtabuloid. Coral lites con nected by perithecal hor i zon tal chan -
nels. Chan nels con tain dis sepi ments that con tinue from the endo-
theca.
Ge neric con tent and strati graphi cal range: The fam ily has been 
erected to in clude the only ge nus, Solenocoenia Roniewicz et Gill, 
1976 (in Roniewicz, 1976), which oc curs mainly in the Up per Ju -
ras sic of Eu rope and the Mid dle East. In Bul garia its ranges from
the Tithonian to the Valanginian; in Geor gia it is re ported from the 
Albian (Sikharulidze, 1979).

Ge nus Solenocoenia Roniewicz et Gill, 1976

Re marks: Be cause of homoeomorphy this ge nus has been mis -
iden ti fied as Convexastrea, Cryptocoenia and other gen era (com -
pare Roniewicz, 1976). It re sem bles the stylinids in the plocoid
col ony type, but, in con trast to the stylinids, its quasi-tab u lar
peritheca is pro vided with a sys tem of hor i zon tal chan nels link ing
the coral lites, and its endotheca is dissepimental, not tab u lar. The
chan nels con tain rare dis sepi ments in their lu mina. Micromorpho-
log i cal fea tures, such as the in ter nal septal bor der with reg u larly
dis trib uted denticulation, re sem ble the reg u lar ity with which auri-
culae are dis trib uted in the stylinids; the sur faces of the ra dial el e -
ments show abun dant, min ute gran u la tions not ob served in the
stylinids. The microstructure of the septa has not been ob served so
far.

Solenocoenia sexradiata (Goldfuss, 1826)
Fig. 16J–M

1826. Astrea sexradiata: Goldfuss, p. 71, pl. 24, fig. 5.
1976. Solenocoenia sexradiata (Goldfuss): Roniewicz, p. 113, pl.

14, fig. 5; pl. 15, figs. 3a, b; text-fig. 9.
1979. Solenocoenia sexradiata (Goldfuss): Sikharulidze,  p.  40,

pl. 26, figs. 1a, b.
1990. Solenocoenia sexradiata (Goldfuss): Errenst, p. 174, pl. 5,

figs. 2a, b.
1991. Convexastraea sexradiata (Goldfuss): Lauxmann, p. 116,

pl. 1, fig. 7 (with syn on ymy).

Ma te rial (mea sure ments in mm):

No.
NMNH F-

metre
levels

gf d c-c s c
Occurrence in
the Lyalintsi

section

30281
30287

457

ramose,
plocoid; d of
branches
15-20;
d of  pillars
40

(1.8)
2.0-2.5
(2.8)

2.0-3.5 12(6+6) 12

Valanginian

30278 453

30183 392

30173 382

30149
30150
30144
30139
30142

377

30103
30101-2

314
Berriasian/

Valanginian

30063 115 Tithonian

Re marks: Of the two known morphotypes of this spe cies, i.e.,
mas sive (in Lyalintsi de vel oped as pil lars) and ramose, the ramose
type pre dom i nates in Lyalintsi, with branches that anastomose fre -
quently. Coral lite di am e ters are vari able: Col ony frag ment No.
NMNH F-30278 shows min i mum val ues of coral lite di am e ter and
intercorallite dis tance (d 1.8–2.0 mm and c-c 2.0–2.5 mm), while
No. NMNH F-30173 shows max i mum val ues (d 2.5 mm and c-c
3.0–3.5 mm); most spec i mens shows in ter me di ate val ues. The
peritheca is tra versed by hor i zon tal ca nals link ing the calices; the
endotheca is dissepimental, the num ber of of costae equals the
num ber of septa.
Dis tri bu tion: The spe cies is widely dis trib uted in the Eu ro pean
Up per Ju ras sic (Roniewicz, 1976; Lauxmann, 1991) and ranges up 
to the Albian (Sikharulidze, 1979). In Bul garia, it oc curs from the
Tithonian to Valanginian – Lyubasha Moun tain, Lyalintsi; re pos i -
tory ac ro nym and col lec tion num bers as above.
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Fig. 16 con tin ued. G–I – Cyathophora sp. 3, the spe cies with short septa. Thin sec tions: G – plocoid col ony with rel a tively nar row
peritheca, large coral lites and ru di men tary septa, no. NMNH F-30294a; H – de tails of wall struc ture, no. NMNH F-30294b; I –lon gi tu di -
nal sec tion show ing endothecal (on left and right-hand sides) and perithecal el e ments (cen tre) in struc tural con ti nu ity, no. NMNH
F-30294c. Valanginian. J–M – Solenocoenia sexradiata (Goldfuss). Thin sec tions: J, L – col o nies show ing perithecal ca nals: J – no.
NMNH F-30173a from the Valanginian and L – no. NMNH F-30103b from the Berriasian/Valanginian bound ary zone. K – micromorpho- 
logy of septa in the form of gran u la tion ob served on septal sides and dis tal bor der, no. NMNH F-30149a; M – lon gi tu di nal sec tion show -
ing coral lite (cen tre) with oblique pe riph eral dis sepi ments (ar rows) and subhorizontal dis sepi ments tra vers ing lu men; tan gen tial sec tion of 
sep tum (up per left) shows a field with lat eral gran ules (cir cled), no. NMNH F-300278b. Valanginian



Thanks are due to Dr. Chris to pher Wood for the lin guis tic re -
vi sion of the text.
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