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Ab stract: In the Lower Cre ta ceous (Ur go nian) lime stones of the Provence re gion (South France) shallow- water
scler ac tin ian cor als are very com mon. This pa per con cen trates on cor als from the sub or der Mi cro so len ina. They
rep re sent 34 taxa (in clud ing 5 new spe cies) be long ing to 14 gen era from two fami lies: Micro so leni dae and
La tome an dri dae. This coral as sem blage is rep re sen ta tive for the late Early Cre ta ceous Te thyan realm but also
shows some en de mism. Its char ac ter is tic fea ture is the abun dance of hyd no phor oid speci mens from the ge nus
Hyd no phorome an draraea Mo ry cowa. The Bar re mian–Early Ap tian age of the stud ied cor als is based on fora mi-
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IN TRO DUC TION

Bar re mian–Early Ap tian scler ac tin ian cor als as so ci ated 
with shal low wa ter car bon ate plat form sys tems have a sig -
nifi cant rec ord in Provence (SE France), where some fos sil
bear ing lo cali ties have been re ported since the 19 th cen tury
(de Fromen tel, 1862) and sub se quently re vised by Al loi teau 
(1957). Dur ing the last de cade, our in ves ti ga tions per -
formed on coral fau nas of the fore go ing re gion and stra -
tigraphic in ter val, have led to the rec og ni tion of 23 gen era
be long ing to 15 fami lies (Masse & Mo ry cowa, 1994; Mo ry -
cowa & Masse, 1998). Our fau nal cen sus in cludes the de -
scrip tion of two new gen era, be long ing to the Rhipi dogyr -
ina, and eight new spe cies. The rela tively high number of
speci mens be long ing to the ge nus Hydnophoromeandra-
raea was em pha sized as this char ac ter tends to give to the
Provence fauna an origi nal trait.

The ob jec tive of the pres ent pa per is to com ple ment our 
ear lier find ings by the de scrip tion of rep re sen ta tives of the
Microsolenina, which were only briefly ad dressed in our
pre vi ous in ves ti ga tions deal ing with hydnophoroid forms,
i.e. the ge nus Hydnophoromeandraraea, to which two spe -
cies were as cribed (Masse & Morycowa, 1994).

The coral as sem blage stud ied here com prises 34 taxa
(among them 11 are left in open no men cla ture and 5 new
ones) be long ing to 14 gen era from two fami lies.

 MA TE RIAL AND METH ODS

The cor als pre sented in this pa per were col lected by
Jean- Pierre Masse. The taxo nomi cal study car ried out by
the first author of this pa per was based only on loose speci -
mens, on frag ments of co ralla in zoo genic lime stone de bris,
and on thin sec tions made from these speci mens.

The as sem blage con sists mainly of co lo nial, spo radi -
cally pseu do colo nial (phace loid) and soli tary forms. Thin-
 lamellar and mas sive col ony growth forms are pre domi nant
and ra mose ones are rare. Most of the coral colo nies are
small, range from sev eral cen ti me ters up to 12 cm in size,
and the thick ness of la mel lar co ralla (platy- lamellar; Ro sen
et al., 2000) does not usu ally ex ceed 4 cm, and of mas sive
ones 12 cm.

The state of pres er va tion of these coral skele tons dif fers 
slightly, due to their pa laeoe co logi cal situa tions, type of
sedi ments in which they oc curred, and their dia gene sis.

In the ma jor ity of speci mens their sur faces are more or
less abraded, in some oth ers, as from the Lower Ap tian of
les Gar det tes (Ven toux mas sif) the ex ter nal col ony parts are
very po rous, li mon ized and slightly si li ci fied. There fore,
most of the speci mens have been stud ied chiefly on the ba -
sis of thin sec tions, on which in places traces of the origi nal
mi cro struc ture and mi cro mor phol ogy have been rec og -
nized.



The coral fauna con sid ered con tains about 100 spec i -
mens (whole coralla and frag ments), from which ca. 160
trans verse and lon gi tu di nal thin sec tions were made mainly
in the In sti tute of Geo log i cal Sci ences, Jagiellonian Uni ver -
sity of Kraków. These in ves ti ga tions were car ried out with
the help of the op ti cal and scan ning elec tron mi cro scope.
The mineralogical anal y ses of the skel e ton based on X-ray
dif frac tion pat terns in di cate that the main ma te rial of coral
skel e ton is cal cite.

The speci mens de scribed be low are housed in the Mu -
seum of the In sti tute of Geo logi cal Sci ences, Jagiel lo nian
Uni ver sity, Kraków (coll. J.-P. Masse and E. Mo ry cowa,
ac ro nym: UJ 137P). Par ticu lar speci mens have their number 
and the thin sec tions made from them have the speci men
number with let ters. Parts of sec tioned speci mens are in
Jean- Pierre Mas se’s col lec tion in Mar seille.

GEO GRAPHIC AND
STRATI GRAPHIC FRAME WORK

Microsolenina cor als de scribed herein were found in
the Barremian and Lower Ap tian car bon ates out crop ping in
Basse- Provence and Haute-Pro vence, re spec tively (Fig.
1A). This dis tri bu tion is due to the dis tinc tive palaeo geo gra -
phies of the two stra tigraphic in ter vals. Dur ing the Bar re -
mian, the Provence plat form was ex tend ing from the pres ent 
day Medi ter ra nean coast line to the south ern mar gin of the
Monts- de- Vaucluse (Fig. 1B). Dur ing the lat est Bar re mian
and up to the late Early Ap tian, the an te ce dent sys tem was
split into two dis tinct plat forms: the North Provence plat -
form and the South Provence plat form, sepa rated by the
South Provence Ba sin (Fig. 1B, C). This con figu ra tion ac -
knowl edges the pref er en tial dis tri bu tion of cor als in the
north ern part of the study area.
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Fig. 1. A – Geo graphic sketch map show ing the main lo ca tions of scleractinians (() ex am ined herein; B – Early Cre ta ceous palaeo ge -
ogra phy of SE France (mod i fied af ter Masse, 1976); C – Strati graphic cross sec tion of the Early Cre ta ceous plat form car bon ates from Pro -
vence show ing the coral-bear ing-sed i ments (U1-U3)



Barremian lo cal i ties

Early Bar re mian cor als were col lected at three lo cali -
ties, two of them: the so- called l’En fourna bi os trome, in the
La Fare- Lançon area, and the Mar tigues coral- beds, were
de scribed ear lier by Masse (1977, 1980), con cern ing their
stra tigraphic con text and the anat omy and sedi men tol ogy of 
coral bod ies, with lim ited in for ma tion on the tax on omy of
the coral as sem blages. The third lo cal ity, Combe de Bon -
nieux, in the Lu beron moun tain, was briefly men tioned by
Masse (1976).

The l’Enfourna biostrome pos sesses a len tic u lar el lip ti -
cal shape and is interbedded within fine grained biocalcare-
nites and muddy, cherty packstones (Masse, 1977, 1980).
Its strati graphic po si tion in the low er most Barremian de -
rives from the age of the un der ly ing grainstones, with orbi-
tolinids: Praedictyorbitolina claveli Schroeder, usu ally ob -
served at the Hauterivian–Barremian tran si tion, in cor re -
spon dence with the biozonation of Schroeder et al. (2002),
and that of the over ly ing beds with Salpingoporella gene-
vensis (Conrad) and Similiclypeina paucicalcarea (Con-
rad), the LO (last oc cur rence) of which is in the up per part
of the Lower Barremian (Masse, 1993).

At Martigues, coral-beds which are in ter bed ded be -
tween bio clas tic grainy sedi ments and rud ist domi nated
ones (Masse, 1977), also con tain rich and di verse stro ma to -
por oid and chae tetid fau nas, in clud ing: Ac ti nos tromaria or -
thogonalis Turnšek et Masse, Bur gun dia wet zeli (Hud son),
Steineria ro manica (De horne), Chae te top sis krim holzi Ya-
worsky, and Variopa rie tes sepa ra tus Schornf (Turnšek et
Masse, 1973). Or bi to linid fora mini fera as so ci ated with this
fauna in clude: Valserina bro en ni manni Schroe der et al.,
Prae dic ty or bi to lina car thu si ana Schroe der et al., and Ur -
gonina al pil len sis (Foury), which char ac ter ize the low er -
most Bar re mian ac cord ing to the bio zo na tion of Schroe der
et al. (2002), and Char ol lais et al. (2003).

The coral beds found at the Combe de Bonnieux over ly -
ing fine grained pack stones with cherts and are capped by
biocalcarenites with a mi cro pa lae on to logi cal as sem blage
[Pa laeo dic tyo co nus cu villieri Foury, Fal so likan ella danilo -
vae (Ra doi cic)] with a broad Bar re mian stra tigraphic sig -
nifi cance (Masse, 1976).

The coral bi os trome out crop ping at ca nal EDF, near
Saint- Chamas (Fig. 1A), de scribed by Masse (1980), is in -
ter bed ded be tween fine bio clas tics and coarse coral and rud -
ist domi nated rud stones, and is ten ta tively as cribed to the
low er most Up per Bar re mian. This stra tigraphic in ter pre ta -
tion is based on the mi cro pa lae on to logi cal as sem blage
found in the un der ly ing biocalcarenites, which yield Salpin -
goporella geneven sis and Si mili clypeina pau ci cal carea (LO 
in the up per part of the Lower Bar re mian), whereas the as -
sem blage found within the bi os trome con tains Para coski -
no lina reicheli (Guil laume) and Pa laeo dic tyo co nus ac ti no -
stoma Arnaud- Vanneau et Schroe der, mainly found in the
Up per Bar re mian.

Coral beds ob served at Saint- Pierre- les- Martigues (rail -
way sta tion), briefly de scribed by Masse (1976), are in ter -
bed ded within rud ist lime stones. This is the type lo cal ity of
Dona cos milia mas sa li en sis de scribed by Mo ry cowa and
Masse (1998). The Late Bar re mian age of the coral beds is

based on: Para coski no lina reicheli and Pa laeo dic tyo co nus
ac ti no stoma.

The bi os trome of Notre- Dame de Beau-Regard, at
Orgon, is lo cated at the tran si tion be tween bio clas tics and
rud ist beds (Masse, 1980). The Late Bar re mian age of the
cor re spond ing beds is based on the pres ence of Pa laeo dic -
tyo co nus ac ti no stoma and Para coski no lina maynci. From
the same lo cal ity but in over ly ing beds, the so- called “Or -
gon chalks” (Ur go nian stra to type in the sense of d’Or bigny, 
1850), con tain iso lated cor als. The “Or gon chalks” are cur -
rently placed in the lat est Bar re mian (Sara sini am mon ite
Zone), an age based on the pres ence of: Or bi to li nop sis buc -
cifer Arnaud- Vanneau et Thieuloy, Pseu do cy clam mina al -
lobro gen sis Arnaud-Vanneau, and Sa bau dia capi tata
Arnaud-Vanneau; this as sem blage is also found in the Be-
doulian, nev er the less ca prinid rud ists which mark the
Lower Ap tian, are ab sent from the Or gon rud ist fauna.

Bedoulian (Lower Aptian) lo cal i ties

The Sault bi os trome (Fig. 1A), the or gani sa tion of
which was out lined by Masse (1967, 1976), is as cribed to
the low er most Bedoulian; an as sump tion mainly based on
the pres ence, in the un der ly ing marly and cherty beds, of
am mon ites be long ing to the Sara sini Zone. This lense- like
biostrome, with a si li ci fied fauna, first stud ied by de Fro-
mentel (1862), is the type lo cal ity of the ge nus Sal to cyathus
Mo ry cowa et Masse (type spe cies S. ur gonen sis), Diplo coe -
nia sal ten sis de Fromentel, and Clau sas trea sal ten sis Al loi -
teau (Mo ry cowa & Masse, 1998). Mi cro so len ina tend to be
con cen trated in the lower part of the biostrome, where la -
mel lar forms are pre domi nant. South to the vil lage of Sault,
lo cali ties found in the vi cin ity of Saint- Christol: Mou lin
d’Aumage and les Coug noux, ap pear to be at the same stra -
tigraphi cal level as the Sault bi os trome, also yield si li ci fied
speci mens, and rep re sent proba bly the south ern ex tent of
the bi os trome in ques tion. West ward, in the Nesque can yon, 
coral beds with si li ci fied colo nies are pres ent at Les Gar det -
tes & Les Fay ols, where they rep re sent the dis tal ter mi na -
tion of rud ist rich lime stones, a ge ome try fig ured by Masse
(1979, fig. 2).

The stra tigraphic suc ces sion of Rus trel (Fig. 2) il lus tra -
tive of the “Ur go nian tril ogy”, i.e. U1, U2, U3 lithostratigra- 
phic units (Leen hardt, 1883), is marked by two main coral
bod ies. The lower one, at Cô teau de Mery gorge, is stra -
tigraphi cally in ter bed ded be tween the U1 bio cal carenites
and U2 rud ist domi nated unit, and is as cribed to the lower
Bedoulian, due to the pres ence of ca prinid rud ists as so ci -
ated with Palor bi to lina len ticu laris (Blu men bach) and Or -
bi to li nop sis buc cifer Arnaud- Vanneau et Thieuloy. A rich
coral as sem blage, in clud ing 8 dif fer ent gen era, was de -
scribed ear lier from these beds (Masse & Mo ry cowa, 1994;
Mo ry cowa & Masse, 1998).

On the west ern flank of the Mont-Ventoux (Fig. 3A), a
rel a tively thick (5 to 15 m) coral unit is also interbedded be -
tween the U1 biocalcarenites and the U2 rudist rich unit;
sev eral sites yield coral spec i mens: FessoniÀres, Pied-Gros,
Lanrageade. The same beds out crop on the north ern flank of 
the mas sif.
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In the over all Monts-de-Vau cluse and Mont- Ventoux
area, the rudist for ma tion U2 con tains iso lated spec i mens of 
cor als, which have been col lected in the fol low ing lo cal i -
ties: La Gabelle, Simiane-Les EstÀves, Lagnes, and on the
west ern flank of the Mont-Ventoux.

In the south west ern part of the Monts-de-Vau cluse,
close to the Senanque Ab bey (near Gordes), the top most
part of the U2 for ma tion is marked by coral mounds which
have been sam pled. Large col o nies mixed with rudists
(Caprinidae) are found in the same strati graphic po si tion in
the Mercurotte val ley near Saint-Chamas, on the south ern
mar gin of the North Pro vence plat form. These two lo cal i ties 
are as cribed to the up per part of the lower Bedoulian.

Up per Bedoulian cor als (Deshayesi Zone) were sam -
pled at Rustrel in the U3 for ma tion, where they are as so ci -
ated with bioclastic sed i ments (up per coral bed).

GEN ERAL CHAR AC TER IS TIC OF THE
PRO VENCE MICROSOLENINA

Palaeoenvironmental re marks

The scleractinian cor als un der dis cus sion oc cur com -
monly in situ in the pre cisely dated Lower Cre ta ceous
(Barremian–Lower Aptian) sed i ments of Urgonian fa cies in 
Pro vence (i.a., Masse, 1976). This coral as sem blage is not
rep re sen ta tive of all the cor als as so ci ated with these lime -
stones. It con cerns only the taxa from the suborder Mi -
crosolenina, com ple ment ing our ear lier find ings (Masse &
Morycowa, 1994) with new spec i mens from this suborder.

The sedimentological and fau nal anal y ses sug gest that
the cor als stud ied are of zooxantellate type (i.a. Masse &
Morycowa, 1994). Their size and shape (in ma jor ity lame-
llar and mas sive) in di cate also that they grew in more or less 
shal low, euphotic, rel a tively calm-wa ter depositional en vi -
ron ment, pe ri od i cally in flu enced by tur bu lent high-en ergy
events, caus ing heavy in flux of sed i ments, which played an
ob struc tive role in un con strained col ony de vel op ment, or
even in ter rupted coral growth, as in di cated i.a., by com mon
col ony growth as mound-like form com posed of foliaceous
increments (Fig. 3B).

In some ar eas of these gen er ally shal low-wa ter deposi-
tional en vi ron ment se quences of the Lower Cre ta ceous
(Barremian–Lower Aptian), the lamellar and sublamellar
microsolenine cor als are more nu mer ous than other coral
col ony forms. Gen er ally, they pre dom i nate in the lower part 
of the coral build ups, e.g. in the Sault biostrome. Quite a
large num ber of dis persed lamellar col o nies can also be ob -
served, i.a. in one of the good expoures in the Ventoux re -
gion in di cated here in Fig. 3A. The build ups with dom i nat -
ing lamellar microsolenids are known, i.a. from many Up -
per Ju ras sic rocks of west ern and cen tral Eu rope  (see i.a.
Roniewicz & Roniewicz, 1971; Morycowa, 1974; Geister
& LathuiliÀre, 1991; Insalaco, 1996). There are sug ges tions
that the main con trol on their de vel op ment was a low light
ma rine en vi ron men tal con di tion caused by depth or tur bid -
ity (cf. Geister & LathuiliÀre, 1991; Morycowa & Ronie-
wicz, 1995; Insolaco, 1996).

Coral growth forms and tax o nomic di ver sity
of ex am ined Microsolenina as sem blage

The Pro vence cor als from the suborder Microsolenina
are rep re sen ta tive for the late Early Cre ta ceous Tethyan
realm but also show some endemism. Their char ac ter is tic
fea ture is the abun dance of hydnophoroid spec i mens from
the ge nus Hydnophoromeandraraea Morycowa, fam ily
Microsolenidae. The hydnophoroid cor als from this fam ily
are known to date only in the Lower Cre ta ceous, but al ready 
in some Ju ras sic meandroid col o nies with dis in te gra tion of
reg u lar con tin u ous collines can be ob served. For ex am ple,
Meandrarea gresslyi (Koby, 1888, pl. 109, fig. 1, Pictet col -
lec tion, No. D4853) has hydnophoroid monticules with
about 16 septes within long collines. Sim i lar fea tures can be 
obseved in Koby’s fig ures of, i.a. Comoseris interrupta
Koby (Koby, 1880–1889, pl. 111, fig. 3, 4). This trend of
dis in te gra tion of meandroid coral struc ture oc curs not only
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Fig. 2. Strati graphic sec tion of the Lower Cre ta ceous suc ces -
sion (Urgonian tril ogy) in the Monts de Vau cluse (Rustrel) show -
ing the po si tion of coral-bear ing lime stones (U1-U3)



in micosolenids, but also i.a. in faviids (Morycowa, 1971,
ta ble 6), for in stance in the meandroid Eugyra: E. interrupta
de Fromentel. 

All the Microsolenina stud ied are tax o nom i cally rather
di ver si fied. 34 taxa (among them 5 new spe cies ) be long ing
to 14 gen era have been iden ti fied. The fam ily Microsoleni-
dae is rep re sented only by co lo nial forms from 7 gen era:
Microsolena, Polyphylloseris, Eocomoseris, Comoseris,
Meandrarea, Hydnoseris, and Hydnophoromeandraraea.

From the fam ily Latomeandridae there are, apart from co lo -
nial cor als, spo radic sol i tary and phaceloid (pseudocolo-
nial) coralla. Seven gen era oc cur here: sol i tary Epistrepto-
phyllum, phaceloid Latomeandra and co lo nial: Dimorpha-
strea, Microphyllia, Fungiastraea, Mixastraea, and Ovala-
strea.

Among the dis cussed Microsolenidae, the most com -
mon are col o nies with the fol low ing growth forms: thick
and thin-lamellar (Figs 3A, 14A, E), sublamellar, with
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Fig. 3. Char ac ter is tic col ony shapes: A – Mas sif du Ventoux (south-western side) show ing the shapes and den sity of coral col o nies;
B–D – Lower Bedoulian–Monts de Vau cluse. Les Gardettes-Nesque gorge: B – submassive col ony built of sev eral thin superposited
lamellar in cre ments, Hydnophoromeandraraea provencensis (No. 230); C – sublamellar col ony with up per sur face slightly con vex,
Microphyllia meandrinoides (No. 218); D – Lat eral sur faces of mas sive col ony show ing well marked reg u lar growth-bands, Hydnoseris
subagariciformis sp.n. (No. 233)



non-flat calicular sur face (Fig. 3C) and submassive,
composed, i.a. of thin lamellar in cre ments (Fig. 3B). The
mas sive col o nies are usu ally subhemispherical in form (Fig. 
17A). Char ac ter is tic but rare, are ramose col o nies (Fig. 6D).

The cor als from the Latomeandridae are com posed of
pre dom i nantly lamellar (i.a. Fig. 23A) and sublamellar col -
o nies (Fig. 22A, B). Phaceloid (Fig. 21F) and sol i tary cor als 
(Fig. 20A, B) are poorly rep re sented (al to gether two
species).

It should be men tioned that on sev eral lat eral col ony
sur faces reg u lar growth bands, with den sity about 4 per 1
cm, have been pre served. Traces of col ony at tach ment area
are spo rad i cally pre served in some mas sive col o nies (i.a.
Fig. 16E).

State of pres er va tion of coral skel e ton microstructure
and micromorphology

The microstructure of the skel e tons is an im por tant
suprageneric tax o nom i cal cri te rion, both for liv ing (see
Che va lier, 1971, 1975) and for fos sil scleractinians, and to -
gether with such fea tures as growth forms, mor phol ogy of
coral lites and micromorphology of their skel e tons makes
pos si ble their tax o nomic iden ti fi ca tion. Mo lec u lar in ves ti -
ga tions of scleractinian DNA and RNA se quences (i.a.
Veron, 1995; Romano, 1996; Romano & Palumbi, 1996)
grad u ally mod ify the data con cern ing phylo gen etic re la -
tions of coral fam i lies and suborders, hith erto based mainly
on skel e ton mor phol ogy and microstructure. Un for tu nately, 
in the pres ent state of knowl edge, the re sults of mo lec u lar
stud ies can not be directely ap plied to en tirely ex tinct groups 
of cor als (see i.a. Cuif et al., 2003). Thus, the anal y sis of the 
microstructural fea tures is based on tra di tional meth ods
which may also be of use in the future for comparison with
the data obtained by other methods.

There is con vinc ing ev i dence that nearly all (see
Stolarski et al., 2007) skel e tons of scleractinian cor als were
aragonitic. How ever, the fos sil scleractinian skel e tons are
com monly poorly pre served, on ac count of al ter ation and
recrystallization of orig i nally aragonitic skel e tons in cal cite, 
or some times re place ment by sil ica (Morycowa, 1964,
1980). The coral skel e tons from Pro vence are com monly al -
tered, i.e. recrystallized, and some of them are also si lici -
fied, but the traces of orig i nal microstructure are, in places,
pre served. The ap prox i mate trabecula di am e ters were as -
sessed then from the pre served trabecular out lines (see i.a.
Roniewicz & Morycowa, 1993) and/or from their den sity
mea sured along the septal plate, in trans verse sec tion (Fig.
4B, C). The state of pres er va tion of skel e tal microstructure
and micromorphology of Microsolenina cor als, and the way 
of their mea sur ing and in ter pre ta tion are ex em pli fied by one 
of the spe cies of the ge nus Microsolena, in Fig. 4A–F.

Biostratigraphic and palaeogeographic dis tri bu tion of
dis cussed cor als

In to tal, 34 taxa de scribed here (Ta ble 1) from the
Barremian–Lower Aptian of Pro vence rep re sent 14 gen era
and two fam i lies from the suborder Microsolenina. The
strati graphic dis tri bu tion of ex am ined cor als, based on 18
spe cies iden ti fied with cer tainty (Ta ble 2), i.e. with out aff.,
cf. and the new spe cies, is rel a tively wide, from the Late
Berriasian to Senonian. How ever, over half of them (from
18) are known from the Barremian–Aptian, mainly Lower
Aptian (7 spe cies in Barremian, 12 spe cies in Aptian).

The whole as sem blage is char ac ter ized by the pres ence
of:

– sur viv ing Ju ras sic rel ict taxa, e.g. Comoseris aff. min -
ima Beauvais and Microsolena aff. agariciformis Etallon;
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Ta ble 1

List of the Microsolenina cor als with their strati graphic
and geo graphic dis tri bu tion in Pro vence
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Fig. 4. State of pres er va tion of the studied microsolenid skel e tons and the way of in ter pre ta tion of pre served traces of their
microstructure and micromorphology, ex em pli fied by spe cies from the ge nus Microsolena (Microsolenidae). A–F – Microsolena guttata
Koby, No. 66. A–C – trans verse sec tion of equal in thick ness, reg u larly po rous septa, B –  way of es ti mat ing trabecular den sity on the ba sis 
of pre served trabecular out lines (bar = 1 mm); C – En larged de tail from Fig. 4A, show ing the trans verse sec tion of septal trabeculae pass -
ing al ter na tively across pennula area (large rounded forms) and be tween them (smaller forms). Ap prox i mate di am e ters of these trabeculae
as sessed on the ba sis of the out lines of par tic u lar trabeculae mea sured along septal plate di rec tion (white shorter bar); D–F – septal
trabeculae in lon gi tu di nal thin sec tion: D – tan gen tial sec tion (at right) show ing reg u lar po rous sep tum and pennules ar ranged in hor i zon tal 
rows. At cen tre and left, the micromorphology of pennular trabeculae in lon gi tu di nal sec tion is vis i ble. E – en larged de tail from Fig. 4D
show ing suc ces sive pennulae reg u larly spaced along the trabeculae; their den sity is shown by 1 mm bar; F – trabeculae per pen dic u lar to
the septal plate, show ing pennules with up wardly di rected edges (ar rows). Or na men ta tion of pennular edges not pre served. Pennules of
the two neigh bour ing septa are al ter nat ing, hence the dif fer ence in the width of ra dial el e ments in trans verse sec tion is ob served (Fig.
4A–C)



– abun dance of spec i mens from the fam ily Microsole-
nidae (from the ge nus Microsolena Meandrarea and
Hydnophoromeandraraea;

– typ i cal Early Cre ta ceous spe cies (Barremian–Aptian), 
such as: Microsolena guttata Koby, Meandrarea lorioli
(Koby), Hydnophoromeandraraea volzi Morycowa, H.
provencensis Masse & Morycowa), Dimorphastrea bellula
d’Orbigny;

– ap pear ance of taxa hith erto only doc u mented from the 
Late Cre ta ceous, such as Microphyllia meandrinoides
(Reuss);

– new taxa, per haps en demic (5 new spe cies in this pa -
per, and one new spe cies from the ge nus Hydnophoromean- 
draraea for merly de scribed in Masse & Morycowa, 1994);

– an other dis tinct char ac ter of the as sem blage dis cussed 
here is the ab sence of taxa char ac ter is tic of the so-called
shal low-wa ter Lower Cre ta ceous Microsolenina assembla-
ges in Eu rope, such as, i.a. Dermoseris Koby; Latiastraea
Beauvais, Periseris Ferry, Synastrea Milne Ed wards et
Haime.

SYS TEM ATIC PALAE ON TOL OGY

Alloiteau’s sys tem at ics (1952, 1957), is gen er ally ac cepted,
with emen da tions and sup ple ments in tro duced by Morycowa and
Roniewicz (1995). The coral struc ture ter mi nol ogy is used ac cord -
ing to Alloiteau (1952, 1957) and Wells (1956), with some ad di -
tional terms con cern ing the microstructure and micromorphology
of microsolenid skel e tons (Gill, 1967, 1968). The corallum growth 

forms, i.a. pseudocolonial (= phaceloid) are used ac cord ing to
Coates and Jack son (1985).

The ma jor ity of the fam i lies and even some suborders show
the char ac ter is tic struc ture of trabeculae and trabecular di am e ters,
more or less sta ble in re la tion to the di men sions of ra dial el e ments. 
The micromorphology (= or na men ta tion) of ra dial el e ments is an -
other im por tant tax o nomic cri te rion of supergeneric tax o nomic
groups, con nected with microstructure. In the case of the Mi cro-
solenina, the im por tant fea tures are thick (mainly larger than 100
µm, even to ca. 300 µm; Morycowa & Roniewicz, 1994), com -
pound trabeculae (cf. Morycowa & Roniewicz, 1995, p. 363) of
radial el e ments. They are com posed by pri mary (main) trabeculae, 
mono- and/or polycentres (in thin sec tion) with sec ond ary (lat eral;
term used af ter Jell, 1969) ones, reg u larly di verg ing from the main
trabecular body and giv ing a char ac ter is tic micromorphology on
the lat eral ra dial el e ments plates, as e.g. pennules and menianes.
The lat ter two terms are used af ter Gill (1967):

– pennules (lat., sing. pennula, pl. pennulae) – are se ri ally and 
reg u larly ar ranged col lar-like forms (bal co nies) along the
trabeculae; edges of pennules di rected up wards (Fig. 4E, F);

– mi-pennules – asym met ri cally expensions on only one
septal flank;

– meniane (lat., sing. menianum, pl. meniana) – are more or
less long col lar-like forms (flange-like forms) de vel oped mainly
from co alesc ing of pennules. Their or i gins can be di verse and
char ac ter ize par tic u lar supragenetic coral groups

Other skel e tal el e ments such as pali (lat., sing. palus),
paliform lobes, columella, endotheca and exotheca, type of bud -
ding, are usu ally con sid ered as di ag nos tic at ge neric level.

In the syn ony mies of the spe cies, apart from the first spe cies
de scrip tion, other pub li ca tions hav ing de scrip tions and/or il lus tra -
tions are listed. “Non” is put be fore those spe cies names, which do
not rep re sent the spe cies dis cussed and these spe cies are not con -
sid ered in the “Over all dis tri bu tion”. The spe cies, whose iden ti fi -
ca tion seems to be doubt ful are marked with “?”, both in the
syn on ymy lists and “Over all dis tri bu tion”.

Syn onyms are given as found in the lit er a ture (with out
mod i fi ca tions)

Ab bre vi a tions and ter mi nol ogy used in de scrip tions:
D – corallum di am e ter (two per pen dic u lar di am e ters; in mm);
H – height of corallum (max i mum; in mm);
d cor – coral lite di am e ter;
d cal – calice di am e ter;
d mont – monticule di am e ter (=short colline);
d trab – di am e ter of trabeculae;
c-c – dis tance be tween cen tres of coral lites;
c-c in se ries – dis tance be tween cen tres of coral lites of the same
se ries;
l col – length of collines;
col-col – dis tances be tween collines of ad ja cent coral lite se ries;
w se ries – width of coral lite se ries (width be tween the walls);
l se ries – length of coral lite se ries;
S – num ber of septa in the coral lite;
S1, S2-Sn – septa (ra dial el e ments) of succeesive size or ders
(which may or may not cor re spond to cy cles);
den s – den sity of septa per mm (mea sured in the wall zone or in
the outer zone of coral lites);
den trab – den sity of trabeculae mea sured along the septal plate, in
trans verse sec tion. (as skel e tons are recrystallized, pre served
trabecular out lines are con sid ered);
den dis – den sity of endothecal el e ments (lon gi tu di nal sec tion) per
mm;
den pen – den sity of pennulae per mm in lon gi tu di nal sec tion;
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den men – den sity of menianes per mm in lon gi tu di nal sec tion;
den mont – den sity of monticules mea sured along the collines.
(monticules-short collines of hydnophoroid type).
den growth bunds – den sity of the growth bands
(...) – less fre quent val ues are pre sented in brack ets;
((...)) – spo radic val ues.
Ini tials used in the text re fer to: the first au thor (E.M) and sec ond
au thor (J.-P.M).

List of the iden ti fied taxa

Or der SCLERACTINIA Bourne, 1900
Suborder MICROSOLENINA Morycowa et Roniewicz, 1995
Fam ily MICROSOLENIDAE Koby, 1890
Ge nus Microsolena Lamouroux, 1821
 Microsolena guttata Koby, 1898
 Microsolena texana Wells, 1932
 Microsolena aff. agariciformis Etallon, 1859
 Microsolena parva sp.n.
 Microsolena sp.
Ge nus Polyphylloseris de Fromentel, 1857
 Polyphylloseris icaunensis (d’Orbigny, 1849)
 Polyphylloseris distefanoi (Prever, 1909)
Ge nus Eocomoseris Melnikova, Roniewicz et Löser, 1993
 Eocomoseris raueni Löser, 1993
Ge nus Comoseris d’Orbigny, 1849
 Comoseris aff. min ima Beauvais, 1964
 Comoseris aptiensis Baron-Szabo, 2002
 Comoseris sp.
Ge nus Meandrarea Etallon, 1859
 Meandrarea lorioli (Koby, 1896)
 Meandrarea meandroides Koby, 1898
 Meandrarea granulata (de Fromentel, 1862)
 Meandrarea subataciana (Reig Oriol, 1992)
 Meandrarea robusta sp.n.
 Meandrarea sp.
Ge nus Hydnoseris M. Beauvais, 1982
 Hydnoseris paragaricites sp.n.
 Hydnoseris radiata sp.n.
 Hydnoseris sp.
Ge nus Hydnophoromeandraraea Morycowa, 1971
 Hydnophoromeandraraea volzi Morycowa, 1971
 Hydnophoromeandraraea provencensis Masse et Morycowa,
1994
 Hydnophoromeandraraea aff. provencensis Masse et Mory-
cowa, 1994
 Hydnophoromeandraraea magna sp.n.
Fam ily LATOMEANDRIDAE de Fromentel, 1861
Ge nus Epistreptophyllum Milaschewitsch, 1876
 Epistreptophyllum sp.
Ge nus Latomeandra Milne Ed wards et Haime, 1849
 Latomeandra mi nor Reig Oriol, 1975
Ge nus Dimorphastrea d’Orbigny, 1850
 Dimorphastrea bellula d’Orbigny, 1850
Ge nus Microphyllia d’Orbigny, 1849
 Microphyllia meandrinoides (Reuss, 1845)
 Microphyllia gemina Eliašov«, 2004
 Microphyllia sp. 1
 Microphyllia sp. 2
Ge nus Fungiastraea Alloiteau, 1952
 Fungiastraea sp.
Ge nus Mixastraea Roniewicz, 1976
 Mixastraea westfalica Löser, 1993
Ge nus Ovalastrea d’Orbigny, 1849
 Ovalastrea regularis (d’Orbigny, 1850)

Suborder MICROSOLENINA 
Morycowa et Roniewicz, 1995

Cor als from the fam i lies Microsolenidae and Latomeandridae 
(suborder Microsolenina) have many com mon fea tures (Mory-
cowa & Roniewicz, 1995), as ra dial el e ments built by com pound
pennular trabeculae and po rous ra dial el e ments; reg u larly po rous
in Microsolenidae and ir reg u larly (mainly at the dis tal and/or at
the dis tal/in ter nal septal parts) in the Latomeandridae. Re marks on 
these fam i lies have been given, i.a. in Morycowa and Roniewicz
(1995).

Fam ily MICROSOLENIDAE Koby, 1890
Ge nus Microsolena Lamouroux, 1821

Type-spe cies: Microsolena porosa Lamouroux, 1821

 Microsolena guttata Koby, 1898
Figs 4, 5A–C

v*1898. Microsolena guttata: Koby, p. 83, pl. 21, figs 1, 1a, 2, 2a, 
2b.

non 1961. Microsolena guttata Koby: Bendukidze, p. 31, text-fig.
8, pl. 3, fig. 6a, b.

non 1974. Microsolena guttata Koby: Turnšek & Buser, pp. 21, 37, 
pl. 11, fig. 1.

1981. Microsolena guttata Koby: Turnšek & Mihajloviæ, p.
35, pl. 41, figs 1-5.

non1984. Microsolena sp. cf. M. guttata Koby, 1898: Scott, p.
342, pl. 2, fig. 11.

1985. Microsolena guttata Koby, 1898: Sikharulidze, pp.
47-48, pl. 22, fig. 2.

1987. Microsolena cf. guttata Koby, 1897: Bugrova, pp. 80,
100, text-fig. 4d, pl. 2, fig. 6.

1988. Microsolena guttata Koby, 1897: Kuzmicheva & Aliev,
p. 172, pl. 7, fig. 1.

1996. Microsolena guttata Koby1898: Császár & Turnšek, p.
430, fig. 7 (2).

non 2001.  Microsolena guttata Koby, 1897: Idakieva, p. 13, pl. 2,
fig. 2.

non 2001.  Microsolena cf. guttata Koby 1898: Löser, p. 47.

Ma te rial: One col ony: No. 278 and five col ony frag ments: Nos.
17/1, 61, 66, 187 and 437; 9 thin sec tions: Nos. 17/1a, 66a-b,
278a-c, 437a-c.

Di men sions (in mm):

Provence specimens Koby, 1898

c-c 4-7 5-6

c-c in series (3.5) 4-6 (7)

S 30-ca. 50 30-48

den s 9-10/2 10/2

den pen 4-5/1

den trab (4) 5-6/1

D No. 17/1
H

50×80
23

D No. 61
H

50×50
ca. 55

D No. 66
H

60×80
ca. 90

D. No. 187
H

35×60
22

D No. 278
H

60×75
ca. 10

D No. 437
H

33×(1/2) 30
max. 20
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De scrip tion: Lamellar and mas sive, thamnasterioid col o nies.
Calices shal low, in some pe riph eral parts of col ony ar ranged in
subconcentric se ries. Septa reg u larly po rous, con flu ent, gen er ally
thin and equal in thick ness, dif fer en ti ated in three or four size or -
ders. About 12 septa S1 reach or al most reach the axis. Septal
anas to mo sis pres ent. Columella small, pa ri etal or ab sent. Synap-
ticulae abun dant, dis sepi ments rare, thin, subhorizontal.
Re marks: Microsolena guttata Koby is com mon in the Lower
Cre ta ceous Tethyan coral fa cies. In the lit er a ture, some spec i mens
iden ti fied as M. guttata have larger coral lite di am e ters or lower
septal den sity. For ex am ple, Microsolena cf. guttata Koby de -
scribed by Löser (2001) from the Lower Hauterivian of France
(Dép. Aube: Troyes, ValliÀres) dif fers from the type spec i men in
con sid er ably lower den sity of ra dial el e ments (den s in M. guttata
is 10/2 mm; in M. cf. guttata de scribed by Löser: den s = 5–6/2
mm). Also M. guttata from the Hauterivian of Cri mea (Bendu-
kidze, 1961), from the Barremian–Aptian of West Slovenia (Turn- 
šek & Buser, 1974; Turnšek, 1997) and from the Lower Barre-
mian of Bul garia (Idakieva, 2001) have lower septal den sity (6–
7/2 or 6-8/2 mm). Herein these forms have not been as signed to M. 
guttata.

Microsolena guttata closely re sem bles Microsolena kugleri
Wells (Wells, 1948) from the Lower Cre ta ceous (Barremian–
Aptian) of Trin i dad, but dif fers from it (af ter Wells, 1948, p. 615)
only in a slightly larger dis tance be tween calices (in M. kugleri:
c-c = 3–5, den s = 5/1, S ca. 36). It is nec es sary to com pare the type 
spec i mens of these two spe cies and to check if M. kugleri could be
the ju nior syn onym of M. guttata Koby. Ac cord ing to Wells
(Wells, 1932, p. 252) M. texana Wells from the Albian of cen tral
Texas (Lower Glen Rose) re sem bles also M. guttata, but dif fers
from it in larger coral lites (dis tance be tween calicular cen tres in M. 
texana = 7.5 mm and the num ber of septa in calices = 40–50). It
should be men tioned that in some spec i mens iden ti fied as M.
guttata the dis tance of calicular cen ters is 6–7.5 or even up to 8
mm (e.g. Sikharulidze, 1985; Bugrova, 1987). It seems that the
dif fer ence be tween M. guttata and M. texana lies in the den sity of
their ra dial el e ments (cf. Wells, 1932, pls. 35, fig. 2 and 37, fig. 5).
Oc cur rence of the stud ied spec i mens:
Lower Barremian – Chainon de la Fare (l’Enfourna biostrome):
Nos 17/1, 187, 437.
Lower Bedoulian – Mas sif de Vau cluse (Sault biostrome): Nos 61, 
66; Mou lin d’Aumage (Vi cin ity of Sault): No. 278.
Over all dis tri bu tion:
Neocomian (?Hauterivian) – Hun gary: Mecsek Mts (Jánosipu-
szta).
Berriasian to Valanginian – Turkmenistan: Great Balkhan.
Hauterivian – Lower Barremian – Geor gia.
Hauterivian – France: Dépt. Doubs (Morteau); Geor gia (Muhura).
Barremian – Azerbaidjan: Kubatlinskij re gion.
Barremian–Lower Aptian – East ern Ser bia: Žljebine, Prošta.

Microsolena texana Wells, 1932
Fig. 4D–F

1932.  Microsolena texana: Wells, p. 252, pl. 35, fig. 2; pl. 37,
fig. 5.

1982. Microsolena texana Wells, 1932: Kuzmicheva, p. 108,
pl. 2, fig. 4a, 4b.

non 1998. Microsolena cf. texana Wells: Schöllhorn, p. 99, fig. 42,
pl. 24, fig. 3.

?2001. Microsolena cf. texana Wells 1932: Löser, p. 47.

Ma te rial: Three frag ment of col o nies: Nos. 244, 246/1 and 434; 7
thin sec tions: Nos. 244a-d, 246/1a, 434a-b.

Di men sions (in mm):

Provence specimens

c-c 4.5-8

S 40-50 (ca. 12 S1)

den s 7-8/2

den trab 4 (5)/1

den pen 3-4/1

D No. 434
H

35×60
35

Re marks: Col ony lamellar with su per fi cial calices. In coral lite
diam eters and the num ber of septa Pro vence cor als cor re spond to
those de scribed as Microsolena texana Wells (Wells, 1932).

Slightly larger coral lite di am e ters and lower septal den sity
dif fer en ti ate M. texana from M. guttata Koby.

Microsolena cf. texana from the Up per Aptian of Spain (re -
gion Cataluna) pre sented by Schöllhorn (1998), have subcerioid
col ony struc ture and subconfluent ra dial el e ments  (pl. 24, fig. 3),
thus it appears not to be long to the ge nus Microsolena.

It should be re marked here that Kuzmicheva (1982) er ro ne -
ously gave the den sity of septa for M. texana as 3 per 2 mm, be -
cause her plate (pl. 2, fig. 4a) shows this den sity to be ca. 7 per 2
mm.
Oc cur rence of the stud ied spec i mens:
Lower Barremian – Chainon de la Fare (l’Enfourna biostrome):
No. 434.
Lower Aptian (Bedoulian) – Mas sif de Vau cluse: Les Gardettes-
Nesque gorge: Nos 244, 246/1.
Over all dis tri bu tion:
?Early Hauterivian – France (Dépt. l’Aube, ValliÀres).
Up per Aptian – Uzbekistan (Bucharskaya Oblast).
Lower Albian – USA: Texas.

Microsolena aff. agariciformis Etallon, 1859
Fig. 6A–C

1859. Microsolena agariciformis: Etallon, p. 523.

Ma te rial: 1 col ony: No. 184/4 and 3 thin sec tions: No. 184/4a-c.

Di men sions (in mm):

No. 184/4 Etallon, 1859

d 6-7

c-c 5.5-9.5

S ca. 50-90 70-80 (96), very thin

den s 8-10/2

den trab 5-6 (7)/1

den pen 4-(5)/1

D fragm
H

37×50
ca. 40

De scrip tion: Lamellar col o nies. Calices un or dered, shal low, with
small cen tral pit of about 1.5 mm. Septa reg u larly po rous, very
thin, equal in thick ness, straight and/or slightly flexu ous. Colu-
mella monotrabecular if pres ent. Synapticulae and thin flat dis -
sepi ments pres ent.
Microstructure: Den sity of septal trabeculae are 11 to 13 per 2
mm and their di am e ters have ap prox i mately 100–120 µm.
Re marks: Microsolena agariciformis Etallon is com mon in the
Up per Ju ras sic of Eu rope. The spe cies has re cently been de scribed
from Tithonian–Valanginian of Bul garia (Roniewicz, 2008). In
Lower Cre ta ceous some forms show ing close sim i lar ity to it oc cur
(Tab. 3). They have been de scribed as Microsolena cf. agarici-
formis from the Aptian–Albian of Greece (Löser & Raeder, 1995)
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and from the Hauterivian of France (Löser, 2001), as well as from
the Lower Aptian of Swit zer land as Microsolena aff. agarici-
formis (Mory- cowa & Decrouez, 2006). To show dif fer ences be -
tween the Lower Cre ta ceous spec i mens closely re sem bling or
iden ti cal with the Ju ras sic Microsolena agariciformis a di rect
com par i son should be car ried out.
Oc cur rence of the stud ied spec i mens:
Lower Barremian – La Fare area: l’Enfourna biostrome: No.
184/4.
Over all dis tri bu tion:
Microsolena agariciformis Etallon: is known from the Oxfordian– 
Tithonian of Eu rope, rare oc cur rences were at tested in the Titho-
nian–Valanginian (Roniewicz, 2008). Forms sim i lar to this spe cies 
have been de scribed from Hauterivian, Lower Aptian and Aptian/
Albian sed i ments (Löser & Raeder, 1995; Löser, 2001; Morycowa 
& Decrouez, 2006).

Microsolena parva sp.n.
Fig. 7

Holotype: No. UJ 137P/279, Fig. 7A–E.
Type-level: Lower Aptian.
Type-lo cal ity: France: Pro vence – Mas sif de Vau cluse: Mou lin
d’Aumage (vi cin ity of Sault).
Der i va tion of the name: (Lat.) parvus – small; re fers to very
small calices.
Di ag no sis: Coral lites ar ranged in se ries. Di am e ters of shal low
calicinal fossettes from 0.8 to 2 mm; dis tances be tween their cen -
tres in se ries from 2.5 to 6.5 and be tween se ries from 4 to 7 mm.
Septa rather thick, subequal in thick ness, highly per fo rated, with
den sity 7 per 2 mm. Their num ber ranges from 16 to 36, of which 6 
to 12 ap proach the coral lite axis. In ter nal septal mar gin thin and
slightly wavy. The den sity of trabeculae in trans verse sec tion of
ra dial el e ments is 3–4 per 1 mm, of pennules in their lon gi tu di nal
sec tion 3–4 per 1 mm. Columella fee ble, pa ri etal. Synapticulae
and dis sepi ments rare.
Ma te rial: 2 col o nies: Nos. 279 and 274 and 3 frag ments of col o -
nies: 64, 122, 197; 20 thin sec tions: Nos. 64a-i, 122a-d, 197a. 274
a-b, 279a-d.
Di men sions (in mm):

No. 279, holotype No. 274 Other specimens

d cal 0.8-2

c-c in series 2.5-6.5 2.5-6.5 (2.5) 3.5-7.5

c-c between series (3.5) 4-7 4.5-7.5 (9) 3.5-9.5

S 16-36 20-ca. 30 12-24 (30)

den s 7/2 7-8/2 7/2

den trab 3-4/1 3-4/1 3-4/1

den pen 3-4/1 3/1 3-4/1

D
H

95×130
max. 20

No. 64: 60×70
30

De scrip tion: Lamellar, thamnasterioid col o nies. Coral lites ar -
ranged in se ries. Calices small, shal low. Septa rather thick, sub-
equal in thick ness, reg u larly per fo rated, dif fer en ti ated in S1-S4
size or ders, of which 6 to 12 S1 reach the cen tres and the ones be -
tween se ries are subparallel. Dis sepi ments low, pennules well de -
vel oped, with edges distincly di rected up wards. Synapticules
rather rare. Columella small, pa ri etal. Bud ding intercalicular.
Microstructure: The skel e tons are recrystallized, but the out lines
of trabeculae are pre served. Their di am e ters in pe riph eral septal
part are ca. 200 µm and in the in ner septal part ca. 100–130 µm.
Re marks: On ac count of the small calices, coral lites dis posed in
se ries, the num ber of ra dial el e ments and the den sity of pennules
and trabecules, the new species shows a close re la tion ship to the
Oxfordian Microsolena foliosa Roniewicz (1976, p. 105, pl. 33,
fig. 1, 2a-b, 3). How ever,  it dif fers from the lat ter in larger dis -
tances be tween coral lite cen tres. In M. foliosa it is only from 3 to 5 
mm. Our new spe cies dif fers from Microsolena exigua Koby
(Koby, 1887), also char ac ter ized by very small calices, in con sid -
er ably lower den sity of ra dial el e ments and in larger dis tances be -
tween coral lite cen tres.
Oc cur rence of the stud ied spec i mens:
Up per Barremian (lower part) – Chainon des Alpilles (Orgon-No -
tre-Dame de Beau Re gard biostrome): No. 197.
Lower Aptian (L. Bedoulian) – Mas sif de Vau cluse (Sault bio-
strome): No. 64.
Mou lin d’Aumage (Vi cin ity of Sault) – No. 279; Les Sautarels
(near Sault): No. 274;
Rustrel (côteau de Mery): No. 122.

 Microsolena sp.
Fig. 6D, E

Ma te rial: One small branch frag ment: No. 13 and 1 thin sec tion
along the branch: No. 13a.

Di men sions (in mm):

length of branch (fragment) ca. 30

width of branch 12

c-c between two corallites ca. 11

den s 6-7/2

den pen 4/1

Re marks. Frag ment of the branch with only a few large coral lites,
show ing microsolenid fea tures. Ra dial el e ments about 60 to 70.
With only one small branch frag ment and one thin sec tion we can -
not state the spe cific place ment of this form.
Oc cur rence of the stud ied spec i mens:
Lower Barremian – Chainon de la Fare (l’Enfourna biostrome).
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Ta ble 3

Di men sions of the Lower Cre ta ceous Microsolena spe cies re lated to Up per Ju ras sic Microsolena agariciformis Etallon, 1859

M. cf. agariciformis Etallon M. aff. agariciformis Etallon,
Morycowa & Decrouez, 2006 

M. agariciformis Etallon,
Roniewicz, 2008Löser & Raeder, 1995 Löser, 2001

c-c (6) 7-8 (9) 7-9 5.5-9 6-12

S 8-100 80-90 ca. 50-100

den s 8-10/2 6-8/2 6-7/2 21/5 (=8.4/2)

den pen 4/1 18/5 (=3.6/1)

den trab 5-6 (7)/1 8-9/2 11/2



Ge nus Polyphylloseris de Fromentel, 1857
Type-spe cies: Polyphyllastrea convexa d’Orbigny, 1850

Polyphylloseris icaunensis (d’Orbigny, 1950)
Fig. 8A–C

1850. Polyphyllastrea icaunensis: d’Orbigny (2), p. 94.
1857. Polyphylloseris icaunensis: de Fromentel, p. 68.
1925. Polyphylloseris icaunensis d’Orbigny sp.: Corroy, p.

312, pl. 9, fig. 3.
1998. Polyphylloseris icaunensis (d’Orbigny, 1950): Schöl-

lhorn, p. 102, pl. 25, fig. 3.

Ma te rial: 1 col ony: No. 11; 5 thin sec tions: No. 11a-e.

Di men sions (in mm):

No. 11
P. icaunensis (de
Fromentel); de

Fromentel, 1857

P. icaunensis de
Fromentel;

Schöllhorn, 1998

d of cones 4-6 d calices: 6 5-6

c-c 4.5-6.5 (7.5-8.5)

S 40-60 ca. 60 ca. 60

den s 7-8/2

den trab 4-5/1

den pen 7-8/2

den dis 6-7/2

D fragm
H

(1/2) 50×100 11:
ca. 40
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Fig. 5. A–C – Microsolena guttata Koby: A – trans verse thin sec tion (No. 66a); B – frag ment from Fig. 5A show ing ar range ment of ra -
dial el e ments; C – lon gi tu di nal thin sec tion (No. 66b), per pen dic u lar to septal sur face, show ing reg u larly dis trib uted pennules. D–F –
Microsolena texana Wells, No. 246: D – up per sur face of col ony with su per fi cial calices; E, F – same spe cies: E – trans verse thin sec tion
(No. 244a); F – lon gi tu di nal thin sec tion (No. 244b)



De scrip tion: Col o nies mas sive with calicular sur faces con vex, not 
well pre served, but in places pro trud ing calices with small cen tral
pits are vis i ble. Ra dial el e ments subconfluent, nonconfluent, and
in places con flu ent, reg u larly po rous, subequal in thick ness, dif fer -
en ti ated into three or four or ders. The 12 to 16 pri mary septa (S1)
ex tend to the coral lite cen tral zone where their in ter nal edges form
a ring of trabecular pro jec tions. Septal faces bear prom i nent
pennules. Synapticules not fre quent. Columella ab sent or small,
monotrabecular, vis i ble only in thin sec tion. Endothecal el e ments
rare. Bud ding intercalicinal.
Re marks: The pa ram e ters of the spec i men de scribed here are
com pa ra ble to those given in de Fromentel, 1857 to Polyphylla-
strea Icaunensis d’Orbigny, 1950 (d’Orbigny, 1850, t. II, p. 94). It

should be men tioned that the holotype Polyphylloseris icaunensis
(d‘Orb.) has never been il lus trated, but the spec i men at trib uted to
this spe cies (Hauterivian–Fontenoy) from the Peron col lec tion
was pre sented by Corroy (1925, pl. 9, fig. 3).

In the num ber of ra dial el e ments and dis tances be tween the
coral lite cen tres, P. mammillata Eguchi (Eguchi, 1951) from the
Lower Cre ta ceous of Ja pan is closely re lated to P. icaunensis. Ac -
cord ing to Eguchi (1951, p. 39), the dif fer ences be tween these two
spe cies lie only:” in pos sess ing calices with some what shal lower
calicular fossette and ir reg u lar size.” It seems likely that these dif -
fer ences may be due to intraspecific vari abil ity and the Jap a nese
spe cies could be in cluded in the syn on ymy of P. icaunensis.

In the lit er a ture, we find sev eral spe cies from the ge nus Poly-
phylloseris whose pa ram e ters are sim i lar to those of P. icaunensis

LOWER CRE TA CEOUS MICROSOLENINA, PROVENCE, FRANCE 109

Fig. 6. A–C – Microsolena aff. agariciformis Etallon: A – trans verse thin sec tion (184/4a) show ing fine coral lite skel e ton struc ture; B
– same thin sec tion dis play ing well marked septal po ros ity; C – lon gi tu di nal thin sec tion (No. 184/4b). D, E – Microsolena sp. : D – lat eral
branch sur face in trans verse sec tion (No. 13a); E – close-up of coral lite from Fig, 6D show ing periaxial re gion of septa and
monotrabecular columella
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Ta ble 4

Com par i son of di men sions of the Lower Cre ta ceous spe cies from the ge nus Polyphylloseris de Fromentel

P. convexa
(d'Orbigny,1850); de

Fromentel, 1857

P. conophora
(Felix, 1891)

P.distefanoi
(Prever, 1909

P. mammillata
Eguchi, 1951 

P. japonica
(Eguchi, 1951)

P. simondsi
Wells, 1932

d cal pl. 23, fig. 9: ca. 4-5 2-6 d cone 4 3-5

c-c 5-9 5-7 6 ca. 7

den s 7-8/2

S ca. 76 50-60 38-44 40-60 50-60 40-50

Fig. 7.  Microsolena parva sp.n., No. 279, holotype: A – trans verse thin sec tion (279a) show ing small coral lites ar ranged in se ries; B, C
– de tail from Fig. 7A: B – Skel e ton not well pre served but out lines of thick trabeculae are marked; C – Coral lite with slightly wavy septa
S1; D – lon gi tu di nal, partly tan gen tial septal sec tion (No. 279b) dis play ing pennules co alesc ing into menianes (at left); E – trans verse thin
sec tion (No. 279c) show ing coral lites ar ranged in se ries



(Ta ble 4). They are i.a. Polyphylloseris polymorpha Fe lix (Fe lix,
1891), Polyphyllastrea simondsi Wells (Wells, 1932), and Masto-
phyllia ja pon ica Eguchi (Eguchi, 1951). Im pre cise de scrip tions of
these spe cies do not al low a more de tailed com par i son.

Polyphylloseris icaunensis (d’Orbigny) dif fers from the well-
known Polyphylloseris convexa d’Orbigny (d’Orbigny, 1850) in
less nu mer ous ra dial el e ments (S in P. convexa = ca. 76) and in
their subequal thick ness (in P. convexa: “alternativement grosses
et petites”; de Fromentel, 1857, p. 69). It should, how ever, be re -
marked that P. convexa pre sented by Koby (18989, pl. 21, fig. 4a)
from the Urgonian of Swit zer land has ra dial el e ments mainly
subequal in thick ness, and only in places are these of lower or ders

slightly more ex ert, though not thicker.
Oc cur rence of the stud ied spec i mens:
Lower Barremian – Chainon de la Fare: (l’Enfourna biostrome).
Over all dis tri bu tion:
Lower Hauterivian – France: Dépt. Yonne (Fontenoy, Gy
l’EvÃque).
Up per Aptian – Spain: Catalonian Py renées.

Polyphylloseris distefanoi (Prever, 1909)
Fig. 8D–F

1909. Microsarea distefanoi: Prever, p. 71, pl. 2, fig. 6, 6a.
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Fig. 8. A–C – Polyphylloseris icaunensis (d’Orbigny), No. 11: A, B – trans verse thin sec tion (11a) show ing coral lites with po rous,
anastomosing and mainly sub- and nonconfluent ra dial el e ments; C – lon gi tu di nal thin sec tion (No. 11b). D–F – Polyphylloseris distefanoi
(Prever): D – trans verse thin sec tion (No. 12a) show ing equal in thick ness, reg u larly po rous ra dial el e ments; E – lon gi tu di nal thin sec tion
(No. 12b), partly tan gen tial to the septal sur faces (at right); F – calicular sur face show ing slightly el e vated calices with rather large cen tral
pit



?2001. Polyphylloseris distefanoi (Prever), Löser, p. 47, pl. 3,
fig. 6.

?2006. Polyphylloseris distefanoi (Prever); Löser & Ferry, 484-
485, fig. 6 (7, 8).

Ma te rial: 4 in com plete col o nies: Nos 12, 20, 116, 449; 6 thin sec -
tions: Nos 12a-c, 20a-c, 116a, 449a.

Di men sions (in mm):

Provence specimens

d cal 3-4

c-c (4.5) 5-9

S 30-ca. 50

den s 6-7/2

den trab 4-5/1

den pen 4/1

D No. 12
H

60×60
max 60

D No. 116 fragm.
H

ca. 40×40
45

Re marks: Lamellar and mas sive col o nies hav ing, in places,
slightly el e vated calices. The coral lite di am e ters, shape of calices
and the num ber of ra dial el e ments in di cate that these spec i mens
rep re sent the spe cies de scribed by Prever, 1909 as Microsarea
distefanoi.

This spe cies has been de scribed since the 1960s as Microso-
lena distefanoi, a spe cies widely dis trib uted in the Lower Cre ta -
ceous Tethyan prov ince, rarely in the Cenomanian. It should be
noted that the iden ti fi ca tion of this spe cies was usu ally made on
the ba sis of thin sec tions and pa ram e ters cor re spond ing to the typ i -
cal spe cies. The re vi sion of the holotype made by Löser (in Löser
& Ferry, 2006) showed that on ac count of el e vated calices and
dom i nat ing subconfluent ra dial el e ments this taxon be longs to the
ge nus Polyphylloseris de Fromentel (de Fromentel, 1957). Thus,
nu mer ous spec i mens de scribed in the litterature as Microsolena
distefanoi from Cre ta ceous need to be re-ex am ined.

Polyphylloseris distefanoi and P. icaunensis closely re sem ble 
each other. They dif fer mainly in the num ber of ra dial el e ments,
up to 44 in the for mer and about 60 in the lat ter. The il lus tra tions
of the two spe cies, in Corroy (1925) and in Prever (1909) sug gest,
that these dif fer ences also lie in the height of the calices and di am -
e ter of calicular cen tral fossettes. In P. distefanoi the calices are
less pro trud ing and cen tral fossettes are larger than in P. icau-
nensis.
Oc cur rence of the stud ied spec i mens:
Lower Barremian – Chainon de la Fare (l’Enfourna biostrome):
Nos. 12; 449;
Lower Bedoulian – Mas sif de Vau cluse: Rustrel (côteau de Mery): 
No. 116.
Over all dis tri bu tion:
Albian (see Masse et al., 1998) – It aly (Abruzzi, Monti d’Ocre).
? Lower Hauterivian – France, Dépt. Aube (ValliÀres).
?Barremian – France: Dépt. Ardeche and Drôme.

Ge nus Eocomoseris Melnikova, Roniewicz and Löser,
1993

Type-spe cies: Eocomoseris ramosa Melnikova, 1993

Eocomoseris raueni Löser, 1993
Fig. 9

1993. Eocomoseris raueni Löser: in: Melnikova et al., pp. 7-8, pl.
2, figs 1-6.

1994. Eocomoseris raueni Löser 1993: Löser, p. 51, text-figs 42,
43, pl. 1, fig. 3; pl. 4, fig. 1; pl. 8, fig. 3; pl. 11, figs 5, 6.

1997. Eocomoseris raueni Löser, 1993: Baron-Szabo p. 84, pl. 14, 
fig. 5; pl. 15, fig. 1, non figs 2 and 4.

2003. Eocomoseris raueni Löser, 1993: Baron-Szabo et al., p.
211, pl. 38, figs 7, 8.

2005. Eocomoseris raueni Löser in Melnikova, Roniewicz and
Löser, 1993: Götz et al., p. 877, fig. 8G.

Ma te rial: Sev eral frag ments of branches: Nos. 4758/7, 4760/1,
4760/9; 3 thin sec tions with trans verse and lon gi tu di nal sec tions:
Nos. 4758/7a-b; 4760/9a.

Di men sions (in mm):

Provence specime ns Holotype, Löser, 1993

D branches ca. 13-20

H. branches
(incomplete)

ca. 50

c-c (1.5) 2-3.5 (1.5) 2-3 (3.5)

S 12-26 20-24-30

den s 5-7/2 7-8/2

den trab 3-4/1

d trab 100-200 µm

den men 3-4/1 3/1

den dis 6/2

Re marks: Col ony ramose, thamnasterioid-subcerioid. The pa ram -
e ters and fea tures of the spec i mens from Pro vence cor re spond to
those de scribed as Eocomoseris raueni Löser (Löser in Melnikova
et al., 1993).
Oc cur rence of the stud ied spec i mens:
Mid dle part of the Barremian (base of Up per Barremian?) –
Chainon de la Fare: Ca nal EDF (Saint-Chamas): Nos: 4758/7,
4760/1, 4760/9.
Over all dis tri bu tion:
Hauterivian – East ern Spain: Maestrat Ba sin.
?Lower Aptian – Ger many/Aus tria: Algäu Schrattenkalk.
Up per Aptian–Albian – Cen tral Iran: Esfahan Ba sin (Dizlu).
Lower Cenomanian – Ger many: Westphalia.

Ge nus Comoseris d’Orbigny, 1849
Type-spe cies: Pavonia meandrinoides Michelin, 1843

Comoseris aff. min ima Beauvais 1964
Fig. 10

v1964. Comoseris min ima: L. Beauvais, p. 237, pl. 30, fig. 5; pl.
31, fig. 1.

Ma te rial: 4 spec i mens: Nos.: 15, 35, 190, 252; 7 thin sec tions:
Nos. 35a, 190a-e, 252a.

Di men sions (in mm):

Provence
specimens

C. minima Beauvais;
Beauvais, 1964

w series 3-7 3-8

c-c in series 1.5-3 1-2

S in isolated corallites 36-42

S in corallites in series 12-24 16-22

den s in wall zone 6-7 (8)/2 7-8/2

den pen 3/1

d trab 3-4/1 7-9/2

D No. 190
H

60×80
ca. 50

De scrip tion: Frag ments of mas sive and lamellar, meandroid col o -
nies. Coral lite se ries closed, more fre quently with lin early ar -
ranged subdistinct calices, marked by round ish shal low fossa and
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Fig. 9. A–D – Eocomoseris raueni Löser, No. 4758/7: A – pol ished sec tion of sev eral col ony branches; B – frag ment of branch in lon -
gi tu di nal sec tion (thin sec tion No. 4758/7b); C – thin sec tion across the branch (No. 4758/7a) show ing microsolenid skel e ton struc ture; D
– en larged view of frag ments from Fig. 9C. E, F – Eocomoseris raueni Löser, No. 4760/9: E – frag ment of branch in trans verse sec tion; F
– branch in trans verse sec tion (4760/9a) show ing small subthamnasterioid coral lites



slightly con verg ing septa. Collines tholiform. Wall in com plete,
synapticular. Ra dial el e ments subequal; 10 to 12 of them reach the
cen tre. Columella monotrabecular.
Re marks: Spec i mens cor re spond in di men sions of calicinal se ries 
and the den sity of calices to Comoseris min ima Beauvais (L.
Beauvais, 1964), a spe cies widely dis trib uted in the Up per Ju ras sic 
of Eu rope.

Some Lower Cre ta ceous spec i mens close to the Ju ras sic C.
min ima were de scribed, i.a., from the Albian (as C. aff. min ima:
Geor gia; Sikharulidze, 1979) and from the Lower Aptian of the
Helveticum Allgäu Schrattenkalk (as C. cf. min ima; Baron-Szabo,
1997). The for mer has con sid er ably denser septa in com par i son

with the C. min ima holotype (den s: 10–11/2 mm), whereas the lat -
ter was redescribed by Baron-Szabo (2002) as a new spe cies
Comoseris aptiensis (see Baron-Szabo, 1997, pl. 14, figs 1–3, 6
and 2002, pl. 98, figs 1–3, 6) with out any in for ma tion about
chang ing its spec i fi ca tion.
Oc cur rence of the stud ied spec i mens:
Lower Barremian – Chainon de la Fare: l’Enfourna biostrome: No. 
15.
Up per Barremian (lower part) – Chainon des Alpilles: Orgon –
No tre-Dame de Beau Re gard biostrome: Nos 35 and 190.
Lower Aptian (lower Bedoulian) – Mas sif de Vau cluse: Gardettes
– Nesque gorge: No. 252.
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Fig. 10. Comoseris aff. min ima Beauvais, No. 190: A – col ony frag ment show ing shal low calices, ar range ment of ra dial el e ments and
trabecular columella; B – tranverse thin sec tion (No. 190a); C – same thin sec tion. En larged part to show ar range ment of coral lites in se -
ries; D – en larged de tail from Fig. 10C, out lines of septal trabeculae well pre served; E – sec tion subtangential to the septal sur face (thin
sec tion No. 190b) show ing well-ex pressed pennules joined into menianes



Over all dis tri bu tion:
C. min ima Beauvais (1964) is known from the Eu ro pean Up per Ju -
ras sic but spec i mens closely re sem bling it, were de scribed also
from the Lower Cre ta ceous (i.a. Sikharulidze, 1979).

Comoseris aptiensis Baron-Szabo, 2002
Fig. 11

1997. Comoseris cf. min ima: Baron-Szabo, 1997, p. 84, pl. 14,
figs 1-3, 6.

2002. Comoseris aptiensis sp. nov.: Baron-Szabo, p. 13, pl. 98,
figs 1-3, 6.7.

2006. Comoseris sp.: Morycowa & Decrouez, p. 822, pl. 12, figs
4, 5.

Ma te rial: 1 spec i mens: No. 4435/2; 4 thin sec tions: No. 4435/
2a-d.

Di men sions (in mm):

Provence specimens

l series 5-16 (-30)

w series 3-6.5 (9)

c-c in series 1.5-3

d (isolated corallites) 1.5-3 (4)

d (calices in series) 2-2.5

S in isolated corallites 32

S in corallites in series 12-24

den s in wall zone 6-8/2

den pen 3/1

den trab 3-4/1

D
H

60×90
55

De scrip tion: Mas sive, meandroid col ony with flat lower and con -
vex up per sur faces. Coral lite se ries straight and flexu ous, closed,
fre quently with lin early ar ranged subdistinct calices marked by
round ish shal low fossa and slightly con verg ing septa. Val ley-septa 
oc cur in places. Collines tholiform, partly com posed of densely,
lin early ar ranged monticules (see Fig. 11B, C). Ra dial el e ments
subequal, sub- and nonconfluent; about 12 of them reach the cen -
tre. Wall synapticular, in places in com plete. Columella monotra-
becular.
Re marks: C. aptiensis (ac cord ing to Baron-Szabo, 2002) dif fers
from C. min ima in hav ing larger coral lite cen tre dis tance (in C.
min ima: c-c is 1–2 mm, in C. aptiensis: 1.5–3). The dif fer ences in
pa ram e ters be tween C. min ima and C. aptiensis are small; they
may be within intraspecific vari abil ity. How ever, it seems likely
that there are other dif fer ences be tween these two spe cies not men -
tioned by the cre ator of C. aptiensis, such as the type of collines
be tween coral lite se ries.

The spec i men from Pro vence is as signed to C. aptiensis on
ac count of i.a., sim i lar type of collines (cf. Baron-Szabo’s il lus tra -
tions: 1997, pl. 14, fig. 1 and in 2002: pl. 98, fig. 1). They are
partly typ i cal of Comoseris (tholiform, more or less continous),
but in places com posed of lin early ar ranged monticules (Fig. 11C)
like in Hydnoseris collines (Fig. 16B).

In the width of se ries and form of coral lite se ries, the Pro -
vence spec i men re sem bles the Cre ta ceous Comoseris jireceki
Toula (1889, p. 88, pl. 7, fig. 5) and C. oldhamiana Stoliczka
(1873, p. 46, pl. 10, fig. 3). How ever, the de scrip tions of both men -
tioned spe cies are not suf fi cient for their pre cise com par i son with
C. aptiensis.

C. aptiensis from Pro vence dif fers from C. bargyensis Mory-
cowa & Decrouez (Morycowa & Decrouez, 1993) from the Lower

Aptian of the French Alps in nar rower width of se ries and in
denser septa (den s in C. bargyensis: 5–6/2 mm).

The spec i mens as cribed to Comoseris sp. from the Helvetic
Zone of cen tral Swit zer land (Morycowa & Decrouez, 2006) are
close to the C. aptiensis from Pro vence, but dif fer in slightly less
dense ra dial el e ments in collines (in Comoseris sp.: den s= 5–7/2).
Oc cur rence of the stud ied spec i mens:
Lower Aptian – Mas sif du Ventoux: FessoniÀres-Pied Gros: No.
4435/2.
Over all dis tri bu tion:
Lower Alpian – Ger many/Aus tria: Algäu Schrattenkalk; Swit zer -
land: Alps, Helvetic Zone.

Comoseris sp.
Fig. 12

Ma te rial (in mm): Two col o nies Nos: 188 and 186; 7 thin sec -
tions: Nos 188a-e, 186a-b.

Di men sions (in mm):

d ca. 2

w series 2-4

S 12-ca. 30

den s 8-10/2

den trab 5-6/1

den men 4/1

den dis 4-5-/1

D fragm. No. 188
H

35×35
25

De scrip tion: Mas sive, meandroid col o nies. Lower col ony sur -
faces flat, calicular sur face strongly con vex. Coral lite se ries mul ti -
ple subradially ar ranged, fre quently uniserial and closed. In
gen eral they are poorly de fined. Collines tholiform and low.
Coral lite cen tres dis tinct or subdistinct and in places joined by
lamellar septal plate. Ra dial el e ments nonconfluent, subequal in
thick ness, reg u larly po rous. They be long to two or three size or -
ders. The faces of ra dial el e ments cov ered with pennules, of ten
joined into menianes. Synapticulotheca well marked. Mul ti pli ca -
tion of the coral lites by intracalicular, ter mi nal bud ding.
Re marks: These cor als have the fea tures in com mon with
Comoseris but dif fer from all known spe cies from this ge nus in the 
pre dom i nantly uniserial, subradially ar ranged coral lite se ries.
Oc cur rence of the stud ied spec i mens:
Lower Barremian – Chainon de la Fare: l’Enfourna biostrome:
Nos 186, 188.

Ge nus Meandrarea Etallon, 1859
Type-spe cies: Meandrarea marcouana Etallon, 1859

Etallon (1859, p. 528) dis tin guished the ge nus Meandrarea
and des ig nated Meandrarea marcouana Etallon as its type-spe -
cies. The di ag nos tic fea tures of the ge nus in clude dis tinct calices
in monolinear se ries joined by collines with con flu ent, po rous (as
in Microsolena) ra dial el e ments. But in the lit er a ture also cor als
with sub- and/or in dis tinct calices in se ries were de scribed as
Meandrarea. For in stance, Up per Ju ras sic spec i mens iden ti fied by 
Koby as M. gresslyi (Koby, 1888, pl. 109, fig. 1 and 2, but not pl.
109, fig 3 – which be longs to the Haplareidae, not to the Mi cro-
solenidae) have in dis tinct and subdistinct calices, which does not
agree with the di ag no sis of this ge nus. That was the rea son why in
his re vi sion Alloiteau dis tin guished aside Meandrarea, the ge nus
(Alloiteau, 1952) or sub ge nus Michelinaraea (Alloiteau, 1957),
with type-spe cies Meandrina ataciana Michelin, 1847. Ac cord ing 
to Alloiteau, a Michelinaraea is Meandrarea with in dis tinct or
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subdistinct calices. How ever, our pres ent knowl edge on Ju ras -
sic–Cre ta ceous Meandrarea and Cre ta ceous Michelinarea points
to grad ual vari a tions of this fea ture, re garded by Etallon as di ag -
nos tic at the ge nus level. Thus it is not pos si ble to re tain the ge nus
or sub ge nus Michelinarea. In this pa per we ac cept only the ge nus
Meandrarea Etallon.

Meandrarea lorioli (Koby, 1897)
Fig. 13A–E

v1897. Latimaeandra Lorioli: Koby, 1896: p. 46, pl. 9, fig. 7

Ma te rial: 3 col o nies: Nos: 113, 131, 391; 9 thin sec tions:
Nos:113a-b, 131a, 391a-f.
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Fig. 11. Comoseris aptiensis Baron-Szabo, No. 4435/2: A – up per sur face of col ony show ing ar range ment of coral lite se ries; B – same
spec i men pre sent ing the collines (wall) con nect ing coral lite se ries, com posed, in places, by monticules; C – de tail from Fig. 11B to show
en larged monticules; D – trans verse sec tion of corallum (thin sec tion No. 4435/2a); E – en larged view of frag ment from Fig. 11D show ing
small coral lites with ra dial el e ments equal in thick ness and monotrabecular columella; F – frag ment of lon gi tu di nal and partly
subtangential coral lite sec tion (No. 4435/2b) show ing the ar range ment of septal trabeculae



Di men sions (in mm):

Provence
specimens 

Koby, 1897
Koby, holotype No.
4840, measured by

E.M.

l series 3-25 1-30

col-col 3-4.5 3-4 2.8-5

c-c in series 2.5-5 

d cal in series 2-3 1-4

S 8-24 ca. 12 10-16

den s 5-6/2 12/5 5/2

den trab 3/1 4/1

D No. 131
H

15×25
10

D No. 391
H

65×105
55

De scrip tion: Submassive and lamellar meandroid col o nies. Cali-
cinal se ries very vari able in length. They are straight and slightly
flexu ous, sim ple and dichotomic, closed and open. Collines tholi-
form com posed, in places, of more or less marked hydnoporoid

monticules. In se ries calices subdistinct, rarely dis tinct. Ra dial el e -
ments rather thick, subequal, highly per fo rated, par al lel or sub-
par al lel in collines. Septal num ber from 12 up to 24, rarely to 30,
of which 6 to 12 con verge and point to the cen tres of calices.
Pennules well de vel oped. Dis sepi ments thin, flat. Columella parie- 
tal or in the form of one or sev eral papilles, in places re sem bling
elon gated val ley-sep tum.
Re marks: Alloiteau (1957, p. 316) in cluded Latimaeandra lorioli
Koby in his new ge nus Vallimeandra (Alloiteau, 1957, p. 289–
290). As in L. lorioli Koby (Koby, 1897, pl. 9, fig. 7, coll. Pictet,
holotype, No. 4840, Mu seum of Nat u ral His tory, Geneva) true val -
ley-septa do not oc cur, there fore this spe cies does not be long to
Vallimendra. Latimaeandra lorioli Koby is de scribed here as
Meandrarea lorioli (Koby).
Oc cur rence of the stud ied spec i mens:
Lower Aptian (Lower Bedoulian) – Mas sif de Vau cluse: Rustrel
(côteau de Mery): Nos: 113, 131; Ventoux mas sif: Lanrageade:
No. 391.
Over all dis tri bu tion:
Up per Barremian–Lower Aptian – France: Dépt. Haute-Savoie
(Reignier).
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Fig. 12. Comoseris sp., No. 188. A – trans verse thin sec tion show ing coral lite se ries in subradial ar range ment (thin sec tion No. 188a).
Ar rows show ini tial points of the se ries; B – de tails from Fig. 12A to show subradially ar ranged coral lite se ries and their ini tial points (ar -
row); C – same thin sec tion. Other subradially ar ranged se ries with marked it ini tial area (ar row); D – lon gi tu di nal sec tion (No. 188c)
show ing loosely packed septal trabeculae and well ex tended menianes
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Fig. 13. A–E – Meandrarea lorioli (Koby), No. 391: A – frag ment of the up per part of corallum show ing short monolinear coral lite se -
ries (val leys) and tholiform, of ten branched collines; B – de tail from Fig. 13A with well marked branched collines; C – collines in
tranverse thin sec tion (No. 391a) to show con flu ent and subconfluent ra dial el e ments; D – same thin sec tion pre sent ing two coral lites
joined by one val ley-sep tum-like form; E – Transversal, partly tan gen tial septal sec tion (thin sec tion No. 391b) show ing (at left) pennules
co alesc ing into short menianes. F, G – Meandrarea meandroides Koby, No. 332: F – up per col ony sur face show ing dis or dered coral lite
se ries in cen tral col ony part and par al lel to its ex ter nal bor der in peripheric part; G – same col ony sur face show ing dis tinct calices ar ranged 
in se ries as well the pres ence of in di vid ual calices



Meandrarea meandroides Koby, 1898
Fig. 13F, G

v1898. Maeandrarea maeandroides: Koby, 1897, pp. 85-86, pl. 
20, figs 3, 3a, 4, 4a, 5, 6.

1961. Meandrarea meandroides Koby: Bendukidze, pp. 33-
34, pl. 7, figs 3, 4.

non 1981. Meandrarea meandroides Koby: Turnšek & Mihajlo-
viæ, p. 33, pl. 35, fig. 2.

non 1994. Meandrarea meandroides Koby 1898: Löser, p. 53,
text-fig. 44, pl. 11, figs 2, 3.

non 1997. Meandrarea meandroides Koby 1898: Baron-Szabo &
Fernandez-Mendiola, p. 48, fig. 4f.

non 1999. Meandrarea meandroides Koby, 1898: Baron-Szabo & 
Gon za les-Leon, p.487, fig. 5c, h.

non 2002. Comoseris meandroides (Koby): 1897: Kuzmicheva, p. 
182, pl. 28, fig. 4

non 2003. Meandraraea meandroides Koby, 1898: Baron-Szabo
& Gon za les-Leon, p. 217, fig. 9c

non 2003. Meandrophyllia meandroides (Koby, 1898): Baron-
Szabo et al., pp. 210-211, pl. 37, fig. 1.

non 2004. Meandraraea meandroides Koby, 1896: Gameil &
Aly, p. 276, pl. 3, figs 8, 9.

Ma te rial: 3 col o nies: Nos 231, 232/1, 4405/3; 5 thin sec tions: Nos 
231a, 232a, 4405/3a-b.

Di men sions (in mm):

Provence specimens

l series 4-15 (-30)

col-col 2.5-4.5 (5)

d in series ca. 1.5-2.5

d indiv. 2-3.5

c-c in series 1.5-3.5

den s 6-8/2

S (in series) 8-14

S in isolated calices 16-30

den trab 3/1

den pen 3-4/1

D No. 232/1
H 

50×65
13

D No: 4405/3
H

60×80
55

De scrip tion: Lamellar, meandroid col o nies. Calicinal se ries
closed, me an der ing, ex cept in the peripheric col ony zone where
they are ar ranged lin early, parallelly to the col ony edge. Calices
dis tinct, cir cu lar and deep. Collines tholiform, only in places com -
posed of closely packed, lin early ar ranged short, hydnophoroid-
type monticules. Ra dial el e ments con flu ent and subconfluent.
Columella not vis i ble. Bud ding intercalicinal, ter mi nal. Septal
micromorphology of microsolenid type.
Re marks: Our spec i mens re sem ble Koby’s (1897) spec i men
Maeandrarea maeandroides pre sented in pl. 20, fig. 4, 4a.

Meandrarea meandroides from East ern Ser bia (Turnšek &
Mihajloviæ, 1981, pl. 35, fig. 2) with reg u larly con cen tric coral lite
rings and a dis tinct cen tral coral lite (ma ter nal) seems to be long to
one of the dimorphastreoid forms: Dimorpharea or Dimorpha-
strea. If spec i mens from Iran (Baron-Szabo et al., 2003) have
Meandrophyllia char ac ter then they are Haplaraeidae and thus do
not rep re sent Meandraraea meandroides, whose micromorpho-
logy is typ i cal of the Microsolenidae. The same con cerns M.
meandroides from the Aptian of Egypt (Gameil & Aly, 2004) in -
cluded in the fam ily Haplaraidae (with gran u lar micromorphology 
of septa). Also the Up per Barremian–Lower Albian spec i mens

from Mex ico (Estado Sonora) de scribed in Baron-Szabo and Gon -
za les-Leon (1999, 2003) do not have the char ac ter is tic fea tures of
the ge nus Meandrarea (e.g. sub- and nonconfluent ra dial el e ments 
and synapticular wall). Comoseris meandroides (Koby) de scribed
by Kuzmicheva (2002) from the Berriasian of Cri mea and by
Löser (1994) from the Cenomanian of Westphalia, do not be long
to the Koby’s spe cies, as they pos sess val ley-septa: this fea ture
does not agree with the di ag no sis of the ge nus Meandrarea.
Oc cur rence of the stud ied spec i mens:
Lower Aptian (Lower Bedoulian) – Monts de Vau cluse: Les
Gardettes-Nesque gorge: Nos: 231, 232/1; Ventoux mas sif –
FessoniÀres-Pied Gros: No: 4405/3.
Over all dis tri bu tion:
Valanginian–Lower Hauterivian – Ukraine (Cri mea: Fotisala).
Hauterivian – France: Dépt. Doubs (Morteau).

Meandrarea granulata (de Fromentel, 1862)
Fig. 14D, E

 v1862a. Latimaeandra granulata: de Fromentel, pp. 410, 430.
1877. Latimaeandra granulata: de Fromentel, p. 456, pl. 117,

fig. 1.

Ma te rial: 1 col ony frag ment: No. 197/1; 1 thin sec tion: No.
197/1a.

Di men sions (in mm):

Specimen
No. 197/1

Latimaeandra
granulata 

de Fromentel;
de Fromentel,

1877

Holotype, coll.
de Fromentel;
measured by
E.M., 1971

col-col 3.5-4.5 3-4 3-6

c-c in series 1.5-3 1.5-3

d cal in series 1-2 1-4

S 12-16 ca. 12

den s 5-7/2 6/2

den trab 4-5/1 4/1

D
H

25×45
15

Re marks: Small lamellar, meandroid, col ony. Collines tholiform,
straight, par al lel, reg u larly ar ranged in one di rec tion. Ra dial el e -
ments thin, con flu ent, equal in thick ness, reg u larly po rous, in val -
leys par al lel or 12 to 16 con verg ing to point to the cen tres of
subdistinct calices. In some calices small pa ri etal columella can be 
seen.

Our small col ony frag ment is sim i lar to that de scribed in de
Fromentel, 1877. The spec i men from the de Fromentel col lec tion
has tholiform collines, calices subdistinct and in dis tinct (af ter de
Fromentel, 1877, p. 456: “calices peu delimités”), ra dial el e ments
reg u larly per fo rated.

Latimaeandra granulata de Fromentel was in cluded by Alloi- 
teau (1957), with res er va tion, into his new ge nus Vallimeandra
(Alloiteau. 1957, p. 316: “Latimaeandra granulata genre in de ter -
min able (peut-Ãtre Vallimeandra))”. It should be men tioned that
this spec i men is closer to Meandrarea (Microsolenidae, coral lite
se ries with out val ley-septa) than Vallimeandra (Latomeandridae,
val ley-septa pres ent) and is here de scribed as be long ing to the for -
mer.
Oc cur rence of the stud ied spec i mens:
Up per Barremian (lower part) – Chainon des Alpilles: Orgon-No -
tre-Dame de Beau Re gard biostrome.
Over all dis tri bu tion:
Lower Aptian (Bedoulian) – France (Vau cluse): Sault.
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Meandrarea subataciana (Reig Oriol, 1992)
Fig. 14A–C

1992. Michelinaraea subataciana: Reig Oriol, pp. 40-41, pl. 9,
figs 7, 8.

1971. Meandraraea (Michelinaraea) sp.: Morycowa, p. 123, pl.
33, fig. 3.

2006. Meandraraea (Michelinaraea) sp.: Morycowa & Decrouez, 
p. 824, pl.14, fig. 5.

Ma te rial: 2 col o nies: Nos 60/8, 234; 5 thin sec tions Nos: 60/8a-c,
234a-b.

Di men sions (in mm):

Provence specimens

col-col (2) 3.5-4.5 (5.5)

c-c in series 2-4 (4.5)

d cal in series 1.5-3

S 10-16 (24-30)

den s 7-8/2

den trab 4/1

den pen 4/1

den dis 5-6/2

D No. 60/8
H

60×65
20-30

D No. 234
H

60×100
ca. 60

De scrip tion: Col ony sublamellar, meandroid with rather flat up -
per sur face. Calicinal se ries subparallel and con cen tri cally ar -
ranged. Collines tholiform. Calices subdistinct. They are marked
by a small de pres sion and/or by slightly con verg ing septa. Septa of 
the same thick ness, reg u larly per fo rated. They are mainly par al lel
in the collines. Columella if pres ent, fee ble, pa ri etal. Dis sepi ments 
rather scarce, ex tended. Synapticulae abun dant.
Re marks: Meandrarea subataciana (Reig Oriol) from Pro vence
dif fers from the holotype (Reig Oriol, 1992) only in slightly lesser
den sity of ra dial el e ments in collines (in M. subataciana; Reig
Oriol, 1992: den s = 22–23/5 mm, i.e. ca. 9/2).

On ac count of con cen tric ar range ment and pa ram e ters of
calicular se ries, Meandrarea subataciana (Reig Oriol) shows
some re sem blance to Latimaeandraraea duboisi Karakash (Kara-
kash, 1907, see also Solomko, 1888) as signed by Bendukidze to
Meandrarea (Bendukidze, 1961), but dif fers from the lat ter in
smaller dis tances be tween subdistinct calicular cen tres (in M.
duboisi: c-c in se ries = 4–7 mm) and in less nu mer ous septa (in M.
duboisi “4 Cyclen und einige des 5 angeordnet”; Solomko, 1888,
p. 100).

The spec i men from Pro vence does not dif fer from Meandra-
raea (Michelinaraea) sp. (Morycowa, 1971, pl. 33, fig. 3) from the 
Lower Aptian of the Ro ma nian Carpathians.
Oc cur rence of the stud ied spec i mens:
Lower Aptian (lower Bedoulian) – Mas sif de Vau cluse: Sault
biostrome: No. 60/8; Les Gardettes-Nesque gorge: No. 234.
Over all dis tri bu tion:
M. subataciana de scribed by Reig Oriol (1992) de rived from the
Lower Coniacian – France: Dépt. Aude (Bugarach).
Lower Aptian – Ro ma nia: Carpathians: Valea Izvorul Alb
(Rarau); Swit zer land Helvetic Alps (Reg. Lu cerne, Schratten-
kalk).

Meandrarea robusta sp.n.
Fig. 15

Holotype: No. UJ 137P/3605/M7, Fig. 15A–E.
Type-level: Lower Aptian (lower Bedoulian).

Type-lo cal ity: France: Pro vence: Ventoux mas sif (North ern
edge).
Der i va tion of the name: (Lat.) robusta – on ac count of strong
septa.
Di ag no sis: Meandroid col ony in creased by intracalicinal, ter mi nal 
bud ding. Calicinal se ries rather long, ar ranged subconcentrically.
Collines tholiform. Calices subdistinct and in dis tinct. Dis tance be -
tween coral lite cen tres in se ries from 1 to 2, rarely to 4 mm. Ra dial
el e ments thick, subequal, reg u lar po rous with the den sity of 5 per 2 
mm. In the calices 8 to 18 septa, mainly 8. Columella if pres ent,
monotrabecular. Den sity of pennulae in lon gi tu di nal sec tion 3 per
1 mm.

Ma te rial: 2 col o nies: Nos: 3605/M7, 3605/2; 5 thin sec tions: Nos: 
3605/M7a-c., 3605/2a, b.

Di men sions (in mm):

No. 3605/M7, Holotype

l series to 25

col-col 2.5-5 

c-c 1-2 (4)

den s (wall zone) 5/2

S (in series) 8 (-18)

den trab 3/1

den pen 3/1 (5-6/2)

D
H

150×(1/2) 120
50

De scrip tion: Mas sive, meandroid col ony with flat up per sur face.
Calicinal se ries rather long, open or closed, subconcentric in pe -
riph eral col ony zone, less reg u lar in its cen tral one. Collines tholi-
form. Calices in se ries subdistinct or in dis tinct. Ra dial el e ments
thick, subequal, po rous, par al lel or, in places, subparallel in colli-
nes, in val leys par al lel or con verg ing to the cen tres of subdistinct
calices. Pennulae well de vel oped. Dis sepi ments thin, flat. Colu-
mella gen er ally ab sent, if pres ent, monotrabecular.
Re marks: Pro vence spec i mens have been in cluded to the ge nus
Meandrarea, on ac count of the type of meandroid col ony with
monolinear se ries and reg u lar po rous ra dial el e ments.

Meandrarea robusta sp.n. dif fers from Meandrarea subata-
ciana (Reig Oriol) (Reig Oriol, 1992) in thicker and less dense ra -
dial el e ments in the collines (in M. subataciana: den s = ca. 9/2) as
well as in lower den sity of trabeculae (in M. subataciana 4/1mm)
and menianes (in M. subataciana 4/1mm).

Our col o nies re sem ble, on ac count of their con cen tric ar -
range ment of se ries and coral lite parametres, Latimeandra circu-
laris de Fromentel (de Fromentel, 1857, p. 32, pl. 4, figs 1, 2).
How ever, the lat ter has dis tinct calices and val ley-septa. Thus this
spe cies was in cluded by Alloiteau (1957, p. 316) into his new ge -
nus Vallimeandra.
Oc cur rence of the stud ied spec i mens: Lower Aptian (lower
Bedoulian) – Ventoux mas sif: North ern edge: Nos 3605M7,
3605/2.

Meandrarea sp.

Ma te rial: One col ony No. 105; 2 thin sec tions: No. 105a-b.

Di men sions (in mm):

w series 2-3.5

c-c in series 0.8-1.5

S in corallites in series ca. 20

den s 10/2

Re marks: Small frag ment of lamellar col ony show ing nar row,
straight se ries with subdistinct calicinal fossettes. On ac count of
poorly pre served state it is not pos si ble to de ter mine this coral at
spe cific level. This coral re sem bles Meandrarea meandroides
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Koby (1898), but dif fers from it in nar rower se ries and higher den -
sity of ra dial el e ments.
Oc cur rence:
Lower Aptian – Monts de Vau cluse: Rustrel.

Ge nus Hydnoseris Beauvais, 1982
Type spe cies: Meandrina agaricites Goldfuss, 1926

M. Beauvais (1982) cre ated the ge nus Hydnoseris and placed
it in the fam ily Latomeandriidae, gaving im pre cise in for ma tion
about its septal face micromorphology, which does not agree with
the di ag no sis of this fam ily (Beauvais, 1982, p. 255: “..sont ornées
de gran ules dis poses en files perpendiculaires au bord dis tal.”).
The spec i mens from Pro vence iden ti fied here as be long ing to the
ge nus Hydnoseris have pennular and reg u larly po rous ra dial el e -
ments, thus we place them in the fam ily Microsolenidae.

The ge nus Hydnoseris Beauvais is closely re lated to the gen -

era Meandrarea Etallon,1859, by monolinear coral lite se ries and
Hydnophoromeandraraea Morycowa, 1971 by the type of colline
(Ta ble 5). Char ac ter is tic fea ture of this meandroid ge nus is the
struc ture of collines, which are dis tinctly com plex, i.e com posed
of dense, lin early ar ranged monticules (short collines) with ra dial
el e ments sub- or nonconfluent across the collines (Fig. 16B).

Hydnoseris paragaricites sp.n.
Fig. 16

Holotype: No. UJ 137P/233/1, Fig. 16A–F.
Type-level: Lower Aptian (Lower Bedoulian).
Type-lo cal ity: France: Pro vence: Ventoux mas sif (FessoniÀres-
Pied Gros).
Der i va tion of the name: very close to Hydnoseris agaricites
(Goldfuss, 1826).
Di ag no sis: Calicinal se ries long with lin early ar ranged subdistinct
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Fig. 14. A–C – Meandrarea subataciana (Reig Oriol), No. 60: A – up per col ony sur face with subconcentric coral lite se ries; B –
tranverse thin sec tion (No. 233a) show ing se ries with sub- and nondistinct coral lites; C – lon gi tu di nal thin sec tion. D, E – Meandrarea
granulata (de Fromentel), No. 197/1: D – tranverse thin sec tion (No. 197a) show ing se ries with sub- and nondistinct coral lites; ra dial el e -
ments thin, con flu ent, reg u larly po rous; E – up per sur face of fragmentarily pre served lamellar col ony. Note that on the up per col ony sur -
face the calicinal fossettes are marked but in thin sec tion (Fig. 14D) they are not clearly ex pressed



round ish calicular de pres sions. Collines com posed of hydnopho-
roid monticles ar ranged lin early. Width of se ries from 2 to 3.5,
rarely up to 4 mm. Dis tance be tween coral lite cen tres in se ries
from 1.5 up to 3.0. Septa thin, subequal, reg u larly po rous, 6–7 per
2 mm along collines, and 10–12 in calices. Den sity of pennulae in

lon gi tu di nal sec tion: 4 per 1 mm. Dis sepi ments low, synapticulae
fre quent.

Ma te rial: Two col o nies: Nos. 233/1 and 246/2; 7 thin sec tions:
Nos 233/1a-e; 246/2a-b.
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Ta ble 5

Com mon and dis tin guish ing char ac ter is tics of some closely re lated meandroid-hydnophoroid gen era from the fam ily
Microsolenidae (Meandrarea, Hydnoseris and Hydnophoromeandrarea). cor c – coral lite cen tres (val leys)



Di men sions (in mm):

Specimen
No. 233/1

Specimen
No. 246/2

M. Beauvais,
1982: Hydnoseris

agaricites
(Goldfuss)

col-col. 2-3.5 2.5-3.5 (4.5) 1.5-5

c-c in series 1.2-3 ca. 2 2.5-4

d isolated ca. 3

den s 6-7/2 5-6/2 7-8/2

den mont joined 2-4/5 2/5

S (in series) 10-12 (18) 12-18

Dimensions continued

S (in individual
corallite)

ca. 20

S in mont ca. 8-20

den mont in
collines 

3-4.5/5

den growth
bands

4/10

den pen 4/1 4-5/1

D
H

(1) 60×80
60

70×110
 ca. 70

De scrip tion: Col o nies meandroid-hydnophoroid, mas sive, in the
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Fig. 15. Meandrarea robusta sp.n., No. 4455/2, holotype: A – up per sur face of part of col ony show ing coral lite se ries ar ranged
subconcentrically; B – en larged part of Fig. 15A. to show calicular se ries with small, sub- and nondistinct calicinal fossettes; C – tranverse 
thin sec tion (No. 233a) of coral lite se ries; D – de tail from Fig. 15C: septa con verg ing and show ing cen tres of subdistinct calices; E – lon gi -
tu di nal thin sec tion (No. 12b) of septa, partly tan gen tial to the septal sur faces (at left) show ing reg u larly po rous ra dial el e ment with thick
menianes. Note also the pres ence of thin ex tended dis sepi ments



form of up turned cones. Their lat eral sur faces bear well marked
reg u lar growth-bands. Di am e ter of the col ony at tach ment area
(No. 246/2) is 3×4 mm. Se ries nar row. Collines el e vated, from 1 to 
2 mm in width, built by monolinearly ar ranged hydnophoroid
monticules. Small cir cu lar or nar row, slightly elon gated am bu lac -
ra pres ent. Calices sub- and in dis tinct ar ranged in sim ple rows.
Subdistinct calices marked by shal low de pres sions and slightly
con verg ing septa. Ra dial el e ments subequal, reg u larly per fo rated.
Endothecal dis sepi ments and synapticules fre quent. Peritheca not
dis tinct,
Re marks: The col ony seems to be very close to the Up per Cre ta -
ceous Hydnoseris agaricites (Goldfuss) pre sented by M. Beauvais
(M. Beauvais, 1982, (2), p. 256, fig. 104, pl. 45, fig. 4; pl. 46, fig.
2), but dif fers slightly from it in less wide calicinal se ries, less
marked and denser calices. In the spec i men from Pro vence they
are subdis tinct and in Hydnoseris agaricites (see Beauvais, 1982)
they are dis tinct.

Oc cur rence of the stud ied spec i mens:
Lower Bedoulian –Vau cluse mas sif: Les Gardettes-Nesque gorge:
Nos 233/1, 246/2.

Hydnoseris radiata sp.n.
Fig. 17

Holotype: No UJ 137/242/2, Fig. 17 A–F.
Type-level: Lower Aptian (Lower Bedoulian).
Type-lo cal ity: Pro vence: Mas sif de Vau cluse: Les Gardettes –
Nesque gorge.
Der i va tion of the name: Meandroid-hydnophoroid col ony with
the se ries ar ranged ra di ally.
Di ag no sis: Meandroid-hydnophoroid col ony with mul ti ple ra di -
ally ar ranged calicinal se ries. Width of se ries from 2.5 to 4.5 mm.
Calices subdistinct and non-dis tinct. Collines el e vated, com posed
of hydnophoroid monticules more or less con nected with one an -
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Fig. 16. Hydnoseris paragariciformis sp.n., No. 232, holotype: A – up per col ony sur face show ing subparallelly ar ranged calicinal se -
ries; B – en larged part from Fig 16A to show long collines com posed of lin early ar ranged monticules; C – lat eral view of col ony to show
well marked growth bands; D – tranverse thin sec tion (No. 232a): com plex collines clearly vis i ble; E – lower, flat col ony sur face with
trace of at tach ment; F – lon gi tu di nal sec tion of ra dial el e ments
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Fig. 17. Hydnoseris radiata sp.n., No. 188, holotype: A – up per col ony view, sev eral ra di ally ar ranged se ries vis i ble; B – frag ment from
Fig. 17A show ing ra di ally dis posed coral lite se ries; C – de tail from Fig. 17A to show collines com posed of monticules; D – tranverse thin
sec tion (No. 188a) show ing frag ments of monticules and more or less elon gated columellae (ar rows); E – lon gi tu di nal thin sec tion (No.
188b) show ing tabuloid dis sepi ments; F – septal frag ment in lon gi tu di nal thin sec tion (No. 188c)



other. Dis tance be tween coral lite cen tres in se ries from 1 to 2 mm.
Ra dial el e ments thick, subequal, reg u larly po rous, 6–7 per 2 mm
in collines, and 12 to 20 septa in calices. Den sity of pennulae in
lon gi tu di nal sec tion: 3 per 1 mm.

Ma te rial: 1 col ony No 242/2; 3 thin sec tions: No 242/2a-c.

Di men sions (in mm):

l mont 1-3

den mont (col complex) 3-4/5

col-col 2.5-4.5

den s 6-7/2

c-c in series 1-2

Dimensions continued

S in series 12-20

den trab 3/1

den pen 3/1

D
H

115×120
max. 60

Re marks: Col ony submassive with the lower sur face al most flat
and the up per con vex. This spe cies dif fers from other hydnopho-
roid-meandroid col o nies in mul ti ple ra di ally ar ranged calicinal se -
ries within the col ony. In this struc ture our col ony re sem bles the
rhipidogyrid col o nies of, i.a. Wellsimeandra morycowae Idakieva
et Tchechmedjieva from the Barremian of Prebalkan Cen tral
(Idakieva & Tchechmedjieva, 2003).
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Fig. 18. A – Hydnophoromeandraraea volzi Morycowa, 1971, No. 4435/3). Tranverse thin sec tion (No. 4435/3) show ing hydnophoroid
type of col ony. Note thin, dense ra dial el e ments. B, C, F – Hydnophoromeandraraea provencensis Masse et Morycowa: B – tranverse thin 
sec tion of corallum (No.4405/4a) and frag ment of its lon gi tu di nal sec tion in Fig. C; F – frag ment of corallum (No. 230) pre sented in Fig.
3B. Note subparallel ori en ta tion of monticules. D, E – Hydnophoromeandraraea aff. provencensis Masse et Morycowa: D – tranverse thin 
sec tion of corallum (No.4430a); E – lon gi tu di nal thin sec tion (4430b) of septa



Oc cur rence of the stud ied spec i mens:
Lower Bedoulian – Mas sif de Vau cluse: Les Gardettes-Nesque
gorge.

Hydnoseris sp.

Ma te rial: 1 col ony: No: 236/2; 1 thin sec tion: No; 236/2a.

Di men sions (in mm):

l series 3-15

l mont 1.5-4

den mont in colline 3-5/10

col-col 3-5 (6.5)

c-c 1.5-4

den s 6-7/2

S (in calices) ca. 18

S in mont 16-30

den trab 4/1

den pen 3-4/1

D
H

80×110 max.
60

Re marks: Mas sive col ony. Se ries long, open. Collines tholiform,
straight and subparallel, short or long, com plex, i.e. com posed of
monticules, closely lin early packed. The spec i men de scribed here
seems to be sim i lar to the Up per Cre ta ceous Hydnoseris hydno-
phylloides Oppenheim (Oppenheim, 1930). How ever, it dif fers
from the lat ter in nar rower se ries and in denser calices.
Oc cur rence:
Lower Aptian (lower Bedoulian) – Ventoux mas sif-West ern edge:
236/2.

Ge nus Hydnophoromeandraraea Morycowa, 1971
Type spe cies: Hydnophoromeandraraea volzi Morycowa,

1971

Hydnophoromeandraraea volzi Morycowa, 1971
Fig. 18A

v1971. Hydnophoromeandraraea volzi: Morycowa, pp. 124- 125,
pl. 33, fig. 4; pl. 34, fig. 1; pl. 36, fig. 2; text-fig. 36.

v1994. Hydnophoromeandraraea volzi Morycowa: Masse &
Morycowa, p. 443, pl. 3, figs 1a, b, 2a, b, 3a, b, 4.

1997. Hydnophoromeandraraea volzi Morycowa: Baron-Szabo,
p. 85, pl. 14, fig. 4.

2002. Hydnophoromeandraraea volzi Morycowa: Baron-Szabo,
p. 450, pl. 98, fig. 4.

v2002. Hydnophoromeandraraea volzi Morycowa: Morycowa &
Marcopoulou-Diacantoni, p. 59, fig. 35C.

v2006. Hydnophoromeandraraea volzi Morycowa: Morycowa &
Decrouez, p. 824, pl. 11, fig. 7.

Ma te rial: 4 spec i mens: Nos, 44, 49, 184/3, 4435/3 and 6 thin sec -
tions: Nos 44a, 49a, 184/3 a, b, 4435/3a-b.

More over, 13 spec i mens pre sented in Masse & Morycowa,
1994: Nos: 5/1-2, 16, 189/1-3, 191, 235, (non 242), 254, 376/1-3
and 9 thin sec tions + 2 new.

Di men sions (in mm):

Provence specimens

l col simple 2.5-5

col complex to ca. 10

col-col 2-4

d mont 2-3×2.5-3.5

Dimensions continued

den s (6) 7-9/2

den trab 3-6/1

den pen 3/1

D (all specimens) 30-50×30×70

H (all specimens) ca. 15-30

Re marks: Mas sive and lamellar hydnophoroid col o nies. The de -
scrip tion of the newly pre sented spec i mens does not dif fer from
that in Masse and Morycowa, 1994.
Oc cur rence of the stud ied spec i mens:
Lower Barremian – Chainon de la Fare: l’Enfourna biostrome: No. 
184/3.
Up per Barremian – Chainon des Alpilles: Orgon (U2): Nos 44, 49.
Lower Aptian (lower Bedoulian) – Mas sif du Ventoux: Fesso-
niÀres-Pied Gros: No. 4435/3.
Over all dis tri bu tion:
Barremian–Lower Aptian – France: Pro vence (Barremian: La Fare 
and Orgon.
Lower Aptian – Mas sif du Mont-Ventoux.
Lower Aptian – Ro ma nia (Carpathians, Reg. Rar²u); Aus tria/Ger -
many (Helvetic Zone, Allgäu, Schrattenkalk); Up per Schratten-
kalk of Hergiswil (Lu cerne re gion, Helvetic Zone of cen tral Swit -
zer land).
Albian – Greece: Hellenides (Parnassos: Agrostylia).

Hydnophoromeandraraea provencensis
Masse et Morycowa, 1994

Figs 18B–F, 19A–D

1994. Hydnophoromeandraraea provencensis: Masse & Mory-
cowa, p.443-444, fig. 6; pl. 2, fig. 5a-b, 6a-b.

?2006. Hydnophoromeandraraea cf. provencensis Masse et
Morycowa, 1994: Löser and Ferry, p. 484, fig. 6 (1, 2).

Ma te rial: 13 spec i mens: Nos: 14, 96, 115; 136, 148, 228, 230,
239, 245, 394, 353, 4405/2, 4405/4, 18 thin sec tions: Nos: 14a, b;
96a, 115a, b; 136a; 148a, b; 228a, 239a, b; 394a-c; 4405/2a, b;
4405/4a, b.

More over 9 spec i mens were pre sented in Masse & Mory-
cowa, 1994: Nos: 92/1, 126, 127, 132, 135, 137, 157, 241, 335; 8
thin sec tions (+ 6 new).

Di men sions (in mm):

Provence specimens

l col 1.5-4 (4.5)

d col single 1.8-2.5×2-4 (4.5)

col-col (1.5) 2.5-4.5 (5)

den s 5-6/2

den trab 3-4/1

den pen 3-4/1

den growth bands 3-4/10

D No. 14
H

(fragm.) 35×40
10

D No. 230
H

75×80
max. 50

D No. 239
H

(1/2) 35×60
80

D No. 245
H

(1/2) 75×140
max. 60

D No. 394
H

(1/4) 60×90
max. 65
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Fig. 19. A–D – Hydnophoromeandraraea provencensis Masse et Morycowa: A – trans verse thin sec tion (No. 148a) of corallum part; B
– lon gi tu di nal, partly tan gen tial septal sec tion (thin sec tion No. 148b) to show pennulate septa (at left, top); C – corallum in thin sec tion
(No. 14a) show ing round and oval sec tions of monticules; D – lon gi tu di nal sec tion, partly tan gen tial to the septal sur face (thin sec tion No.
14b). Pennules co alesc ing into menianes. E–G – Hydnophoromeandraraea magna sp.n., No. 4402/1, holotype: E – thin sec tion of
corallum (No. 4402/1a) show ing coral lite se ries di vided by large monticule sec tions; F – en larged part of Fig. 19E dis play ing sec tions of
rounded and elon gated monticules; G – lon gi tu di nal thin sec tion (No. 4402/1b) of ra dial el e ments to show its microsolenid char ac ter



Re marks: Col o nies thin- and thick-lamellar, as well as mas sive.
Spec i mens pre sented here as Hydnophoromeandraraea proven-
censis in col ony struc ture, colline di men sions and septal den sity
do not dif fer from those de scribed in Masse and Morycowa
(1994). Only in some col o nies (Nos: 394, 353) collines are ar -
ranged along one di rec tion.
Ac cord ing to Löser and Ferry (2006), Hydnophoromeandraraea
cf. provencensis de scribed by them from the Barremian of south -
ern France (ArdÀche and Drôme) dif fers from the typ i cal spe cies
(Masse & Morycowa, 1994) only in denser septa (7/2).
Oc cur rence of the stud ied spec i mens:
Lower Barremian – Chainon de la Fare: l’Enfourna biostrome: No. 
14; Mas sif du Luberon: Lourmarin (= Combe de Bonnieux): No
148.
Lower Aptian (lower Bedoulian) – Mas sif de Vau cluse: Rustrel
(côteau de Mery): Nos 115, 136; Rustrel U3 – No 96; Les
Gardettes-Nesque gorge: Nos 228, 230, 253, 239, 245; Mas sif du
Ventoux: Lanrageade: Nos 390; 394, FessoniÀres-Pied Gros: Nos
4405/4, 4430/1-2.
Over all dis tri bu tion:
Barremian – France, Pro vence: Chainon de la Fare; ?Dépt.
ArdÀche and Drôme.
Lower Aptian – France, Pro vence: Mas sif de Vau cluse: Rustrel;
Mas sif du Ventoux.

Hydnophoromeandraraea aff. provencensis
Masse et Morycowa, 1994

Fig. 18D, E

Ma te rial: 4 spec i mens: Nos 99, 390, 4419/5, 4430/1; 8 thin sec -
tions: Nos: 99a-c, 390a, b; 4430/1a-c.

Di men sions (in mm):

Provence specimens

l col single (1) 2-5

d col single 2-4×4-5

col complex 7-10 (2-3 monticules)

col-col 3-5 (6)

den s (4) 5-6/2

den trab 3/1

den pen 3/1

D No. 390
H

55×70
ca. 45

D No 4430/1 (fragm.)
H 

50×65
45

Re marks: Col o nies lamellar and mas sive. On ac count of septal
den sity the spec i mens are near est to H. provencensis, how ever,
they dif fer from the lat ter in rather com mon com plex collines,
com posed in places by join ing two to six monticules.
Oc cur rence of the stud ied spec i mens:
Lower Aptian (lower Bedoulian) – Mas sif du Ventoux: Fesso-
niÀres-Pied Gros: Nos 4419/5, 4430/1; Lanrageade: No. 390.
Lower Aptian (Up per Bedoulian) – Mas sif de Vau cluse: Rustrel
U3-99.

Hydnophoromeandraraea magna sp.n.
Fig. 19E–G

Holotype: No.UJ 147P/4402/1, Fig.19 E–G.
Type-level: Lower Aptian.
Type-lo cal ity: France: Pro vence – Mas sif du Ventoux, Ouest des
Ramayettes.
Der i va tion of the name: (Lat.) magnus – on ac count of large
colline di am e ters.

Di ag no sis: Hydnophoroid col ony. Calices in dis tinct. Monticules
cir cu lar and oval, or 2–3 of them joined monolinearly. The length
of in di vid ual monticules is 3.5–6.5 mm, dis tance be tween them are 
2.5–4.5 mm; den sity of ra dial el e ments: 5–7/2 mm, den sity of
pennules in lon gi tu di nal septal sec tions: 3–4/1 mm and den sity of
septal trabeculae in trans verse sec tion: 3–4 per 1 mm. Dis sepi -
ments thin-walled, flat. Synapticules pres ent.

Ma te rial: 1 col ony No.: 4402/1; 5 thin sec tions No. 4402/1a-e.

Di men sions (in mm):

col-col 2.5-4.5 (6.5)

d mont (1.5) 2.5-4×3.5-6.5

den s 5-7/2

den trab 3-4/1

den pen 3-4/1

D No. 4402/1
H

60×80
ca. 40

De scrip tion: Thick-lamellar col ony with in dis tinct calices.
Monticules round and oval, or com plex, com posed of 2–3 monti-
cules. They are ar ranged with out any di rec tion (cha otic), rarely
lin early or coiled. Septa po rous, thick, subequal in thick ness,
subconfluent or nonconfluent in the collines. Synapticulae and dis -
sepi ments rather scarce.
Re marks: This spec i men re sem bles H. provencensis, from which
it dif fers in larger collines, the pres ence of collines coiled (Fig.
19F) and in denser ra dial el e ments.
Occurence of the stud ied spec i mens:
Lower Aptian (Bedoulian) – Mas sif du Ventoux: Ouest des Rama-
yettes.

Fam ily LATOMEANDRIDAE de Fromentel, 1861
Ge nus Epistreptophyllum Milaschewitsch, 1876

Type spe cies: Epistreptophyllum com mune
Milaschewitsch, 1876

 Epistreptophyllum sp.
Fig. 20

Ma te rial: 3 coralla No. 368; 2 thin sec tions: No. 368a-b.

Di men sions (in mm):

D basal part 6×6; 5×6

D calicinal part 10×11; 12×14 

H ca. 10

S ca. 100

den s 11-13/2

De scrip tion: Sol i tary, small, trochoid spec i mens with subcircular, 
slightly con cave calices and nar row base of at tach ment. Ra dial
elements very thin, subequal in thick ness, dense, with not nu mer -
ous pores in dis tal and in ter nal septal part. Septa ar ranged into four 
to five size or ders. The S1 septa al most reach the coral lite axis,
septa S2 to S5 grad u ally shorter. Septal faces cov ered with rather
flat pennules. Columella papillar. Endothecal el e ments poorly vis -
i ble.
Re marks: These spec i mens rep re sent, in our view, the ge nus
Epistreptophyllum Milaschewitsch (see Pandey & LathuiliÀre,
1997). Trochoplegmopsis Roniewicz from the Up per Ju ras sic
(Roniewicz, 1976) is very close to this ge nus. The re la tion ship be -
tween the two men tioned gen era should be ver i fied.
Oc cur rence of the stud ied spec i mens:
Up per Barremian – Chainon des Alpilles: Orgon, N.D. de Beau-
re gard: No. 368.
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Ge nus Latomeandra Milne Ed wards et Haime, 1849
Type spe cies: Lithodendron plicatum Goldfuss, 1826

Latomeandra mi nor Reig Oriol, 1995.
Fig. 21F, G

1995. Latomeandra mi nor: Reig Oriol, pp. 38-39, pl. 6, figs 8, 9.
2002. Latomeandra mi nor Reig Oriol: Morycowa & Marco-

poulou-Diacantoni, pp. 52-53, fig. 28C, D.

Ma te rial: One frag ment of phaceloid corallum: No. 320; 1 thin
sec tion: No. 320a.

Di men sions (in mm):

d cor 6-8×8-10

S ca. 60-70 (S1-S4)

den s 5-6/2

c-c 8-13

Re marks: Phaceloid corallum with slightly oval coral lites.
Corallum bud ding lat eral with lamellar link ages. Costo-septa thin,
sub com pact, dif fer en ti ated into three or four size or ders. They are
gen er ally subequal in thick ness, in places septa S4 are slightly
thin ner. On lat eral sur faces of ra dial el e ments well-de vel oped
pennules oc cur (Fig. 21G). The spec i men does not dif fer from that
from Spain (Reig-Oriol, 1975). It dif fers from L. mi nor from
Greece (Morycowa & Marcopoulou Diacantoni, 2002) in slightly

smaller coral lite di am e ters and slightly less nu mer ous ra dial el e -
ments (Greek spec i men: d – 8–11 × 12–14 mm; S – ca. 80).

The spe cies de scribed here is sim i lar to Latomeandra juett-
neri Eli«šov« from the up per most Ju ras sic–low er most Cre ta ceous
of the Ex ter nal Carpathians (Eliášová, 1990), but dif fers from it in
smaller coral lites and less nu mer ous ra dial el e ments (in the
holotype of Latomeandra juettneri: d coral lites = 5–20 mm and S
= 96).
Oc cur rence of the stud ied spec i mens:
Lower Aptian – Mas sif de Vau cluse: Lagnes.
Over all dis tri bu tion:
Up per Albian – Spain: Cataluna (Marmella, Tarragona).
Albian – Cen tral Greece: Parnassos (Agrostylia).

Ge nus Dimorphastrea d’Orbigny, 1850
Type-spe cies: Dimorphastrea grandiflora d’Orbigny, 1850

Dimorphastrea bellula d’Orbigny, 1850
Fig. 21A–E

v1850. Dimorphastrea bellula: d’Orbigny, (2), p. 93.
1851. Dimorphastrea bellula: Milne Ed wards & Haime, p. 108
v1857. Dimorphastraea bellula: de Fromentel, p. 66, pl. 10: 8-10.
1857. Dimorphastraea bellula: Milne Ed wards & Haime, p. 108.
1886. Dimorphastrea bellula: de Fromentel, pp. 583-584, pl. 170:

figs. 1a-b, 2.
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Fig. 20. Epistreptophyllum sp., No. 368: A – calicular coral lite sur face; B – lat eral view of corallum; C – trans verse thin sec tion (No.
368a) of corallum show ing thin, dense ra dial el e ments; D, E – en larged parts of Fig. 20C to show the traces of septal micromorphology
(skel e ton in white); F – corallum skel e ton in lon gi tu di nal thin sec tion (No. 38b)



v1898. Dimorphastraea bellula: Koby, p. 74, pl. 17, figs. 2, 2a, 3.
?1936. Dimorphastrea bellula d’Orbigny 1849: Hackemesser, p.

56.
1961. Dimorphastraea bellula d’Orbigny: Bendukidze, p. 27.
1967. Dimorphastraea bellula: Gill, p. 73, pl. 8: 2, 2a.
1993. Dimorphastraea bellula d’Orbigny 1850: Baron-Szabo, p.

162, pl. 5: 2a-c.

Ma te rial: 1 in com plete col ony: No. 62; 2 thin sec tions: No. 62a-b.

Di men sions (in mm):

Specimen
from

Provence

de
Fromentel,

1857

de
Fromentel,

1886
Koby, 1898

d cal central 10 10 12 12

d cal in series 4

c-c between central
calice and first ring

8-10 5-8  

c-c in series 2-6

c-c of two
neighbouring series

ca. 7-10

S in central corallite 
ca. 70 32 56 50-60 

S in calices in series 11-24
1 ring-10;

others 18-20
(E.M.:
20-32) 

den s
8-10/5
(3-4/2)

8/4 10/5

den pen (sect.
trans.)

4/2
4-6/2

(in photo.)
(E.M.: 4/1)

den pen (sect. long.) 5/2

D 100×105

H max. 60

Re marks: In com plete mas sive col ony with cen tral calice and
partly four calice rings pre served. Its fea tures and mea sure ments
cor re spond to the spe cies Dimorphastaea bellula d’Orbigny (cf. de 
Fromentel, 1957; Koby, 1898).
Oc cur rence of the stud ied spec i mens:
Lower Aptian (lower Bedoulian) – Mas sif de Vau cluse: Sault
biostrome.
Over all dis tri bu tion:
Lower Hauterivian – France: Dép. Haute-Marne (Saint Dizier) and 
Dép. Yonne (Gy-l’Evêque, Leugny).
Hauterivian – Dépt. Doubs (Morteau); Ukraine: Cri mea (Simfe-
ropol, Sably).
Up per Aptian–Lower Albian – N Spain, prov. Guernica (Playa de
Laga).
?Cenomanian – Greece: Giona mas sif (Panourgias = Dremisa in
Hackemesser, 1936).

Ge nus Microphyllia d’Orbigny, 1849
Type-spe cies Meandrina soemmeringii Münster in

Goldfuss, 1829

Microphyllia meandrinoides (Reuss, 1845)
Fig. 22

1845-1846. Astraea meandrinoides Reuss: Reuss, p. 61, pl. 43,
fig. 2a-c.

1857-1961. Latimaeandra? Meandrinoides: Milne Ed wards &
Haime (2), p. 547.

1887. Latimaeandra meandrinoides: PoÀta, p. 40.
non 1989. Microphyllia meandrinoides (Reuss 1845-1846):

Löser, p. 139, pl. 26, figs 6-8, text-fig. 41.
1994. Microphyllia meandrinoides (Reuss, 1945): Eliašova, pp.

4-5, pl. 2, fig. 3a-c; pl. 4, fig. 2; pl. 8, fig. 1.
1997. Microphyllia meandrinoides (Reuss, 1945): Eliašova, p.

261, fig. 13.
1998. Microphyllia meandrinoides (Reuss, 1945): Baron- Szabo,

p. 151, pl. 10, fig. 5.

Ma te rial: 1 col ony: No. 218 and 1 col ony frag ment No. 86/4; 6
thin sec tions: Nos. 218a-b; 86/4a-d

Di men sions (in mm):

No. 218: No.  86/4 Eliašov«, 1994

w series
4-7 (10)-if 2 coral. 

across series 
5-8

3-6 (9-if there are
3 corallites across

series)

l series ca. 20-40 ca. 20-40

c-c 3.5-7.5 3.5-5 3-5

d single 3.-6.5 d: 5-7(8); (2) 3.4

den s (in wall) 6-7/2 7-8/2 (5) 6-7/2

S ca. 24-40 ca. 20-46 cal single: 40-48

den pen 3/1 4/1

D 70×90 60×80

H ca. 20 55

De scrip tion: Corallum lamellar, meandroid. Calices dis tinct, ar -
ranged mainly in long and straight monolinear se ries, only oc ca -
sion ally less reg u lar se ries oc cur. The se ries are joined by a tecti-
form, thin septo-synapticulotheca. Sin gle coral lites rare. Ra dial el -
e ments are non- or subconfluent. Septa thin, subequal in thick ness, 
ir reg u larly per fo rated. Septal anas to mo sis and val ley-septa pres -
ent. Septal or na men ta tion of latomeandrid type. Synapticulae not
abun dant. Columella pa ri etal, in places only one pa pilla oc curs.
Bud ding intracalicinal, ter mi nal.
Re marks: The fea tures of in ves ti gated spec i mens agree with
those de scribed as Microphyllia meandrinoides from the Up per
Cre ta ceous, in M. Beauvais (1982) and Eliašov« (1994). Our spec -
i mens, how ever, have slightly larger width of se ries.

The spec i mens de scribed as M. meandrinoides from the
Cenomanian of Sax ony (Löser, 1989) (hav ing, i.a. denser ra dial el -
e ments: 4–5/1 mm) was as signed by Eliašov« (2004) to her new
spe cies Microphyllia geminata.

A very close spe cies to M. meandrinoides, how ever with nar -
rower width of se ries, is Microphyllia sp. ind. 1 from the Barre-
mian–Lower Aptian from the Pol ish Outer Carpathians (Mory-
cowa, 1964, p. 92, pl. 27, fig. 1; pl. 29, fig. 4).
Oc cur rence of the stud ied spec i mens:
Lower Aptian (lower Bedoulian) – Mas sif de Vau cluse: Les
Gardettes-Nesque gorge: No. 218; Rustrel U3: No. 86/4.
Over all dis tri bu tion:
Cenomanian–Lower Turonian – Czech Re pub lic: Reg. Bo he mian.
Campanian – Spain: Catalonia (Prov. Lleida).

Microphyllia gemina Eliašov«, 2004
Fig. 23E–G

2004. Microphyllia gemina sp.n.: Eliašova, p. 165.
1964. Microphyllia sp.ind. 1: Morycowa, p. 92, pl. 27, fig. 1; pl.

29, fig. 4.
1989. Microphyllia meandrinoides Reuss: Löser, p. 139, pl. 26,

figs 6-8, fig. 41.
1994. Microphyllia sp.: Eliašova, p. 5 pl. 4, fig. 3; pl. 8, fig. 2.

Ma te rial: Two col ony frag ments: Nos 185/1, 185/2; 3 thin sec -
tions No. 185/1a-b, 185/2a.
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Di men sions (in mm):

Provence specimens

w series 3-4

l series 6-20

d individ. 2.5-3.5

c-c 2.5-4

S cal isolated 24-32

S cal in series 18-24

den s 8-9/2

Dimensions continued

D No. 185/1
H

45×65
13

D No. 185/2
H

60×80
ca. 60

De scrip tion: Frag ments of mas sive col ony with nar row, straight
and flexu ous coral lite se ries. Ra dial el e ments thin, de vel oped in
2–3 size or ders. About 16 septa S1 reach the coral lite cen tre.
Columella small, pa ri etal. Wall synapticular.
Re marks: This spec i men cor re sponds to that de scribed by Mory-
cowa (1964) as  Microphyllia sp.ind. 1 from the Pol ish Outer
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Fig. 21. A–E – Dimorphastrea bellula d’Orbigny, No 320: A – up per sur face of col ony; B – en larged part of the same col ony show ing
traces of septal micromorphology; C – some septa in trans verse thin sec tion (No. 62a); D – lon gi tu di nal thin sec tion (No. 62b) dis play ing
ex tended, ve sic u lar dis sepi ments; E – lon gi tu di nal thin sectiom (No. 62c) pre sent ing pennulate ra dial el e ments. F, G – Latomeandra mi -
nor Reig Oriol: F – trans verse thin sec tion (No. 320a) of part of phaceloid corallum; G – same thin sec tion dis play ing traces of ra dial el e -
ment micromorphology



Carpathians (Morycowa, 1964), but dif fers in slightly denser ra -
dial el e ments in the wall (den s in the Carpathian spe cies =
16–20/5 mm). Microphyllia cretacica Kuzmicheva (Kuzmicheva,
2002), with sim i lar width of se ries and num ber of septa, dif fers
from Pro vence spe cies in con sid er ably less dense ra dial el e ments
in the wall zone (den s= 6/2 mm).

Our spe cies re sem bles on ac count of septal den sity Mi cro-
phyllia densecostata Sikharulidze (Sikharulidze, 1979), but dif fers 
from it in larger calicinal se ries (width of se ries in M. densecostata
w = 1.8–2.0 (2.5) mm).
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Fig. 22. Microphyllia meandrinoides (Reuss): A – up per sur face of col ony show ing the ar range ment of coral lite se ries (spec i mens No.
218); B – lat eral view of the same col ony; C – same corallum up per sur face to show coral lite se ries di vided by thin el e vated wall; D –
same spe cies (No. 86). Trans verse sec tion cross ing coral lite se ries; E – lon gi tu di nal thin sec tion (No. 86b) of ra dial el e ments



Oc cur rence of the stud ied spec i mens:
Lower Barremian – Chainon de la Fare: l’Enfourna biostrome:
Nos: 185/1, 185/2.
Over all dis tri bu tion:
Barremian–Lower Aptian – Pol ish Outer Carpathians (Trzemesna, 
Jastrzêbia).
Up per Cenomanian – Czech Re pub lic (Bo he mian); Ger many
(Sax ony).

Microphyllia sp. 1
Fig. 23A–D

Ma te rial: one col ony No. 232/2, 3 thin sec tion No. 232/2a-c.

Di men sions (in mm):

l series 6-13 (2-3 corallites)

w series 3-7.5

d cal in series ca. 2

d cal single 3.5-5 ((7-8))

c-c in series 3-5.5

S (in single corallite) ca. 60 (in d-8)

S (in series) 16-24

den s 6-8/2 

D 60×90

H 13

De scrip tion: Col ony lamellar. Both sin gle calices and calicular
se ries deep. Coral lite se ries short and closed, com posed of two to
four coral lites. Wall ex ert, synapticular. Ra dial el e ments subequal
in thick ness, ir reg u larly per fo rated, be long ing to three size or ders.
Val ley-septa pres ent. Columella pa ri etal, in some calices ad di tion -
ally with one cen tral pa pilla.
Re marks: The calicular sur face of the spec i men rather well pre -
served, but the thin sec tions made from the skel e ton shows its
silification and de struc tion.

Gen er ally, the pa ram e ters and septal micromorphology of the
Pro vence spec i men re sem bles Latimaeandraraea Paronai Prever
(Prever, 1909) from Albian (age af ter Masse et al., 1998) from It -
aly (Abruzzi: Monti d’Ocre). How ever, Prever’s spe cies was rec -
og nized by Löser (in Löser & Raeder, 1995) as be long ing to the
ge nus Latiastraea Beauvais, 1964 and not to Microphyllia.
Oc cur rence of the stud ied spec i men:
Lower Aptian (lower Bedoulian) – Mas sif du Rissas.

Microphyllia sp. 2

Ma te rial: 1 col ony: No. 257; 2 thin sec tions No. 257a, b.

Di men sions (in mm):

l series 6-20

w series 2.-5.5

d individ. 3-5

c-c 2-5

S individ. cal 24-ca. 40

S cal in series 18-24

den s 5-6 (7)/2

D 60×80

H ca. 80

De scrip tion: Submassive col ony built of sev eral thin lamellae
superimposed. Up per sur face abraded with only a small frag ment
of coral lite se ries pre served. Se ries short, com posed of two to five
coral lites, closed, of ten di vided. Collines tectiform. Calices in di -

vid ual and in se ries rather deep. Those in se ries have septal con -
nec tions. Costosepta subequal in thick ness. Columella small,
pa ri etal.
Re marks: As only small (4×4 cm) ex ter nal frag ment of col ony
has been pre served, and two thin sec tions are not sufficienty in for -
ma tive, its spe cific iden ti fi ca tion is im pos si ble.
Oc cur rence of the stud ied spec i mens:
Lower Bedoulian – Mas sif de Vau cluse: Les Gardettes-Nesque
gorge.

Ge nus Fungiastraea Alloiteau, 1952
Type-spe cies: Fungiastraea laganum Alloiteau, 1952

Fungiastraea sp.
Fig. 24C

Ma te rial: Two col ony frag ments: No. 30/2 and No. 59; 3 thin sec -
tion: 30/2a and 59a, b.

Di men sions (in mm):

Provence specimens

c-c  in series 4-7

c-c between series 5-10

S 24-ca. 40

den s 4-5 S1/2; 6-8/2 S1-S2

D No. 30
H

34×45
ca. 25

D No. 59
H

(fragm.): 25×40
10-15

De scrip tion: Frag ment of a mas sive (No. 30), thamnasterioid col -
ony and of a lamellar one, com posed of two foliaceous plates (No.
59). Calices partly or dered in se ries. Septa slightly dif fer en ti ated
in length (S1-S2 and n S3) and thick ness, with sev eral pores in in -
ter nal septal bor ders. Columella fee ble, made of trabecular pro jec -
tions of septal in ter nal bor ders. Septal faces with short pennules.
Synapticulae abun dant, dis sepi ments rare.
Re marks: These spec i mens be long to the ge nus Fungiastraea but
their state of pres er va tion does not al low a spe cific iden ti fi ca tion.
Oc cur rence of the stud ied spec i mens: Up per Barremian (lower
part) – Chainon des Alpilles: Orgon-No tre-Dame de Beau Re gard
biostrome: No. 30/2.
Lower Aptian (Bedoulian) – Mas sif de Vau cluse: Sault: No. 59.

Ge nus Mixastraea Roniewicz, 1976
Type spe cies: Mixastraea danubica Roniewicz, 1976

Mixastraea westfalica Löser, 1993
Fig. 24D

1993. Mixastraea westfalica Löser: p. 104, pl. 1, text-figs 1, 2.
1994. Mixastraea westfalica Löser: Löser, pp. 40-42, pl. 7, fig. 3;

pl. 12, fig. 12, text-figs 28-32.
1996. Mixastraea westfalica Löser: Baron-Szabo & Steuber, p.

26, pl. 14, figs 3, 4.
1999. Mixastraea westfalica Löser: Baron-Szabo & Gonzáles-

León, p. 491, fig. 6d.
2002. Mixastraea westfalica Löser: Morycowa & Marcopou-

lou-Diacantoni, p. 56, fig. 36C-F.
2002. Mixastraea westfalica Löser: Baron-Szabo, p. 141, pl. 101,

pl. 102, fig. 1.
?2003. Mixastraea westfalica Löser: 1993: Baron-Szabo &

Gonzáles-León, p. 221, fig. 9A.

Ma te rial: 1 spec i men: No. 147, 2 thin sec tions: No. 147a, b.
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Fig. 23. A–D – Microphyllia sp., No. 232/2: A – up per sur face of lamellar col ony. Note deep calices in in di vid ual forms and in se ries; B, 
C – en larged parts of same col ony; D – poorly pre served skel e ton vis i ble in trans verse sec tion. E–G – Microphyllia gemina Eliašov«: E –
trans verse thin sec tion (No. 185/1a) of corallum show ing  nar row coral lite se ries; F – same thin sec tion with en larged view of coral lite; G – 
lon gi tu di nal thin sec tion (185b) of ra dial el e ments



Di men sions (in mm):

Provence specimen Holotype; Löser, 1993a

d cor 6-11 6-13

c-c 10-14; 8-11

S 60-80 (55) 60-80 (100)

den s (well reg.) 6-7/2 6/2

den pen 5-6/2 5/2

den trab 3-4/1

De scrip tion: Frag ment of mas sive, cerioid col ony. Coral lites
subpolygonal. Bud ding mar ginal with lamellar link age. Septa thin, 
subequal, non- and subconfluent, ir reg u larly po rous, dif fer en ti ated 
into three or four size or ders. In ter nal edges of septa S1 with elon -
gated trabecular lobes. Septal anas to mo sis pres ent. About 20 septa 
reach the cen tre. Columella papillar.Wall in com plete, septothecal.
Synapticulae oc cur mainly in the pe riph ery of coral lites. Endo-
theca built by rather large, thin dis sepi ments.
Re marks: This spec i men dif fers from the Up per Ju ras sic M.
danubica Roniewicz (Roniewicz, 1976, p. 98, pl. 28, figs 2a, b, 3,
4) mainly in less nu mer ous septa (the lat ter has 80–120).

From Mixastraea polyseptata Morycowa & Marcopoulou-
Diacantoni (2002) from the Albian of Subpelagonian Unit, Parna-

ssos area (Cen tral Greece) it dif fers in larger coral lite di am e ters
and in thicker and less nu mer ous septa.
Oc cur rence of the stud ied spec i mens:
Lower Barremian – Mas sif du Luberon: Lourmarin (= Combe de
Bonnieux): No. 147/1.
Over all dis tri bu tion:
Aptian – Cen tral Greece: near Delfi-Arachova.
Up per Aptian–Early Albian – Mex ico: Tuape area.
?Mid dle Albian – Mex ico: Lampazos area.
Albian – Greece: Parnassos (Agrostylia).
Lower Cenomanian – Ger many: Westphalia.

Ge nus Ovalastrea d’Orbigny, 1849
Type spe cies: Astrea caryophylloides Goldfuss, 1826

Ovalastrea regularis (d’Orbigny, 1850)
Fig. 24A, B

v*1850. Ellipsocoenia regularis: d’Orbigny, II, p. 92.
1857. Favia regularis; de Fromentel, p. 37.
1857. Favia ? regularis: Milne Ed wards (2), p. 433.
1935. Ellipsocoenia regularis d’Orb.: Cotreau, p. 30-31, pl.

73, fig. 25, 26.
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Fig. 24. A, B – Ovalastrea regularis (d’Orbigny), No. 4443/1: A – up per sur face of col ony show ing calice with el e vated rim (wall); B –
trans verse sec tion of coral lites (thin sction 4443/1a) dis play ing very thin and dense costae. C – Fungiastraea sp., frag ment of col ony in
trans verse thin sec tion (No. 30a). D – Mixastraea westfalica Löser, trans verse thin sec tion (No. 147a) of coral lites



1964. Ellipsocoenia regularis d’Orbigny, 1849: Morycowa, p. 
95, pl. 31, figs 1-3.

?1995. Ellipsocoenia regularis d’Orbigny, 1850: Löser &
Raeder, p. 49.

2000. Ellipsocoenia regularis d’Orbigny, 1849: Tchechme-
djiva, p. 13-14, pl. 4, figs 2.

Ma te rial: One col ony: No. 4443/1, 3 thin secions No. 4443/1a-c.

Di men sions (in mm):

d cal 3-4.5, (3×4, 3×5)

d (during budding) 5.5-6

c-c (3.5) 4-8 (9.5)

S ca. 50-70

den s (wall reg.) 8-10/2

D 80×95

H ca. 15

De scrip tion: Corallum sublamellar, subspherical, with lower sur -
face flat and up per sur face slightly con vex. Calices rounded and
suboval with el e vated calice rim (wall). Septa in coral lites from 50 
to 70, ar ranged in three or four size or ders. The costae in the wall
zone are from 8 to 10 per 2 mm de pend ing on coral lite di am e ters.
Costosepta very thin, equal in thick ness.
Re marks: The spe cies from the Hauterivian of Fontenoy (Paris
Ba sin), orig i nally as signed to Ellipsocoenia (d’Orbigny, 1850),
was sub se quently placed by de Fromentel (1862) in Favia. Later
au thors put this spe cies again in ge nus Ellipsocoenia (i.a. Cott-
reau, 1935; Morycowa, 1964). Here, this spe cies is con sid ered as
be long ing to the ge nus Ovalastrea, since Ellipsocoenia d’Orbi-
gny, 1850 turned out to be a youn ger syn onym of Ovalastrea
d’Orbigny, 1849 (cf. L. Beauvais, 1964, Roniewicz, 1976).

E. regularis from Pro vence dif fers nei ther from those from
the d’Orbigny col lec tion (Mu seum Na tional d’Histoire Naturelle,
Paris, the holotype, No. 5272) nor from Lower Cre ta ceous of the
Pol ish Carpathians (Morycowa, 1964).
Oc cur rence of the stud ied spec i mens:
Lower Aptian (Lower Bedoulian) – Mas sif du Ventoux: Fesso-
niÀres-Pied Gros.
Over all dis tri bu tion:
Hauterivian – France: Paris Ba sin: Dépt. Yonne (Fontenoy).
Lower Barremian – Bul garia: Cen tral Forebalkan (Reg. Veliko
Tarnovo).
Barremian–Lower Aptian – Po land: Outer Carpathians (Trze-
mesna, Jastrzêbia).
?Aptian – Greece, Levadia.
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