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A Lower Valanginian coral fauna from 
the South Iberian Palaeomargin (Internal Prebetic, SE Spain)

Hannes Löser, Luis M. Nieto, José Manuel Castro, and Matías Reolid

ABSTRACT

From the Lower Valanginian of the Sierra de Cazorla (Internal Prebetic, SE
Spain), a coral fauna is taxonomically described. The fauna encompasses 51 species
in 29 genera. One genus and three species are described as new. The most species-
rich are the superfamilies Cyclolitoidea and Stylinoidea. The faunal composition is
ambivalent and encompasses typical Jurassic taxa, such as members of the families
Amphiastraeidae, Rhipidogyridae, Solenocoenidae and Stylinidae, but also typical Cre-
taceous elements such as the genera Confusaforma, Floriastrea and Holocoenia
(which also have their first occurrence in the Valanginian studied fauna). Four Jurassic
genera show a range extension into the Early Valanginian: Alloiteaucoenia, Bilateroco-
enia, Hykeliphyllum and Miscellosmilia. Other genera still survived into the Late
Valanginian (Placogyra, Rhipidogyra and Solenocoenia) but became extinct. A palaeo-
biogeographic analysis shows relationships of the studied fauna to the Tithonian and
the Kimmeridgian of the northern Tethys on one hand, and the Hauterivian of the Paris
Basin and the Puebla Basin (Mexico) on the other. Nineteen species of the studied
fauna remained in open nomenclature; the majority of them probably represent new
species. 
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INTRODUCTION

Upper Jurassic and Lower Cretaceous coral
faunas represent a different taxonomic inventory.
Late Jurassic, particularly Tithonian, coral faunas
were mainly dominated by four superfamilies:
Amphiastreoidea, Cyclolitoidea, Montlivaltioidea,
and Stylinoidea (Eliášová, 1981, 2008; Kolodziej,
2003, 2015a, 2015b; Kuzmicheva, 2002; Löser
and Mori, 2002; Ricci et al., 2018). Berriasian to
Valanginian coral faunas are almost unknown on a
global scale. Hauterivian coral faunas are different:
Amphiastreoidea are almost unknown (they
appeared again during the Aptian), Montlivaltioidea
and Stylinoidea show a lower number of genera,
but the superfamilies Actinastreoidea, Clado-
coroidea, Eugyroidea, and Thamnasterioidea
appeared or gained diversity (Löser, 2016). For
instance, within the superfamily Stylinoidea, the
family Rhipidogyridae became extinct, but had a
successor with the family Aulastraeoporidae.
Within the superfamily Eugyroidea, the family
Eugyridae appeared with the Hauterivian. The tran-
sition between Jurassic and Cretaceous corals
under evolutionary aspects is difficult to decipher
for two reasons. The first is related to the unclear
stratigraphic dating of the faunas from the Jurassic/
Cretaceous boundary, while the second is associ-
ated with the eustatic changes recorded in the Ber-
riasian.

The European Tithonian faunas are often
summarised under the name Štramberk-type lime-
stone. Formerly, these limestones were considered
Tithonian in age, but more detailed studies
revealed that they reached stratigraphically into the
Lower Cretaceous (Kolodziej, 2015a). The large
limestone blocks in the area of Štramberk (Czech
Republic) are clearly dated as Tithonian to Early
Berriasian (Vašíček et al., 1994; Vašíček and
Skupien, 2016, 2019). The same situation presents
the Torinosu Limestone; its assignation to the
Tithonian was tentative (e.g., Eguchi, 1951), and it
includes older as well as younger sediments (Löser
and Mori, 2002; Kakizaki et al., 2012; Ohga et al.,
2013). Tithonian and lower Berriasian shallow
marine sediments with corals crop-out transition-
ally in the Crimea area (Arkadiev et al., 2018). His-
torical reports on coral occurrence in the above
mentioned areas may not have precise age assign-
ments. Most faunas are still attributed to a Titho-
nian age because more recent studies on the
geology and stratigraphy were almost not accom-
panied by studies of the corals. Therefore, the
stratigraphic status of most presumed Tithonian
coral faunas is uncertain. The second reason for

the gap in the knowledge about the faunal changes
of corals at the Jurassic/Cretaceous boundary is
due to a presumably global sea-level fall that
started during the Berriasian, leading to a reduction
in the shallow marine platform areas (e.g., Haq,
2014). Faunas sedimented during the Berriasian
and Valanginian are rarely preserved because they
still became eroded during this time span or during
the following transgression that began in the
Hauterivian. For this reason, coral faunas from the
middle to upper Berriasian and Valanginian are
poorly documented. 

Tithonian to lower Berriasian coral faunas are
not numerous on a global scale, but they are rich in
species and well documented. Faunas are
reported from the Czech Republic, Poland, Japan
(see references above), and Italy (Prever, 1909b;
Ricci et al., 2018). The fauna described by Sikha-
rulidze (1979) from Tskhanar in Georgia – pub-
lished with an Albian age – is clearly older and may
reach from the Tithonian into the earliest Creta-
ceous (Löser, 2005).

For the earliest Cretaceous, the literature
reports only a few hermatypic coral faunas. The
description of Berriasian corals from Siouf Mt in
Tunisia (Beauvais and M’Rabet, 1977) is not very
detailed; because of the absence of thin sections,
the species inventory is difficult to compare to other
faunas. Also, the location of the collection is
unknown. The recently described section from Lya-
lintsi in Bulgaria (Roniewicz, 2008) contains a large
number of species and genera. The fauna was
reported using thin sections that were available for
study. Unfortunately, the coral material is highly re-
crystallised and, for most specimens, it is even dif-
ficult to confirm the genus. Smaller Berriasian fau-
nas are reported from the Crimea Mountains
(Arkadiev and Bugrova, 1999; Kuzmicheva, 1963,
2002). Faunas from the Berriasian of the Baingoin
County (Xizang Autonomous Region, China)
described by Weihua Liao and Jinbao Xia (1994)
are stratigraphically not well constrained. The
authors established many new species, mainly
from solitary corals of the genera Epistreptophyl-
lum, Montlivaltia, and Plesiosmilia, often lacking
comparison to existing species. A recently men-
tioned coral fauna from central Mexico (Zell et al.,
2016) is neither rich in coral species nor in coral
material at all. The fauna is under investigation but
will not yield more than 10 species. Berriasian cor-
als from Switzerland are reported by Baron-Szabo
(2018) and Baron-Szabo and Furrer (2018). Both
compilations illustrate mainly complete unsec-
tioned specimens. Thin sections were not pre-
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pared. As a consequence, coral genera are difficult
to determine, and coral species cannot be sepa-
rated because they require systematic measure-
ments of corallite dimensions, as well as counts of
septa. 

Between the upper Tithonian and the base of
the Hauterivian, nearly 50 genera became extinct
(Löser, 2016). About 25% of these genera were
endemic, and 30% were restricted to the upper
Jurassic (and partly lower Berriasian; Figure 1).
The few genera that became extinct between the
middle Berriasian and Valanginian are all endemic. 

A remarkable sea-level rise at the beginning
of the Hauterivian resulted in the formation of large
epicontinental seas (e.g., Husinec and Jelaska,
2006; Marzouk and Ben Youssef, 2008; Gréselle
and Pittet, 2010). The basal Hauterivian marks the
beginning of a faunal recovery and origination of
coral associations that were typical for the Early
Cretaceous, which persisted until the Albian/Ceno-
manian boundary (Löser, 2016). About 15 new
genera appeared at the base of the Hauterivian
(Löser, 2016), while more followed in the Barre-
mian and Aptian. Hauterivian faunas are not dis-
tributed worldwide but concentrated in certain
areas (Götz et al., 2005). Larger coral faunas are
known from Georgia (Sikharulidze, 1985), Jamaica
(Löser et al., 2009), Japan (Eguchi, 1951), the
Paris Basin (Löser, 2013a), Poland (Morycowa,
1964), and the Ukraine (Kuzmicheva, 1960, 1966,
2002). It seems that the faunas of the San Juan
Raya Formation in Puebla (Mexico) – formerly
assigned to the Aptian – are stratigraphically older
and have to be assigned to the boundary between
the Valanginian and the Hauterivian (González
León et al., 2015). Another two small coral faunas
from the Late Valanginian and Early Hauterivian of
SE Spain are described by Löser et al. (2019).

The present fauna is therefore of a particular
interest because the relatively high number of coral
species found in Lower Valanginian sediments will
improve our knowledge of the transition between
Upper Jurassic and Lower Cretaceous coral fau-
nas. The fauna was briefly studied by Geyer and
Rosendahl (1985), but the specimens shown in the
publication were not available for study and mea-
surements were not provided in the publication. It
was, therefore, difficult to compare published data
with our material. Only some species could be pos-
itively identified. 

GEOLOGICAL SETTING

Tectonic Setting and Palaeogeography

In the Internal Prebetic of the Sierra de
Segura (Figure 2.4), the Jurassic-Cretaceous tran-
sition is represented by a thick unit of up to 400 m
of the Portlandian limestones, with Purbeck facies
that have been defined as the Sierra del Pozo For-
mation (Vera et al., 1982). Two members have
been differentiated in the type section of the Sierra
del Pozo Formation (Figure 3; see Vera et al.,
1982; Jiménez de Cisneros and Vera, 1993). The
lower member is made up of a 325 m thick succes-
sion of subtidal limestones, which evolved upwards
into peritidal facies, dated as Tithonian-Berriasian
(Figure 3); the peritidal facies of the upper part of
the lower member have been extensively studied
by Jiménez de Cisneros and Vera (1993) and
Anderson (2004). The upper member is 50 m thick,
and it has been dated as uppermost Berriasian to
Lower Valanginian (García-Hernández, 1978;
Geyer and Rosendahl, 1985; Jiménez de Cisneros
and Vera, 1993). The studied coral assemblages
come from the upper member of the Sierra del
Pozo Formation (Figures 3 and 4).

The upper member is made up of bioclastic
calcarenites and reefal limestones (Figures 3 and
4). The microfacies of the bioclastic calcarenites
are packstones to grainstones with peloids, ooids,
oncoids, benthic foraminifera (Pseudocyclammina
sp., Everticyclammina sp., and miliolids), algae
(Clypeina jurassica, Actinoporella sp., Cayeuxia
sp., and Salpingoporella sp.), bacinelloid microbial
structures, and undetermined bioclasts. A main
feature of these rocks is the presence of coral
debris, with an upwards trend in the section char-
acterised by a gradual increase in the content of
corals (mainly fragments, Figure 4). The best pre-
served coral fossils are located in the upper part of
this member, where they are associated with ostre-
ids. The calcarenites present a variety of sedimen-
tary structures, ranging from cross-lamination in
the lower part of the section to cross-stratification
at the top, with several sets within a single bed.
The mean strike of the sets is N-S and the mean
dip is 35º to the East. Some beds show a marked
erosive base. Several conglomerate levels and
Nerinea-rich beds are interbedded with the calca-
renites (Figures 3 and 4). The conglomerate levels
contain well-rounded pebbles with microfacies
characteristic of older beds from the same strati-
graphic succession. Planar and trough cross-bed-
ding are also present in these rocks, with sets of 1
m thick. Ferruginous lutitic matrix and calcite
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FIGURE 1. Stratigraphical distribution of coral genera that became extinct before the base of the Hauterivian.
Orange lines indicate genera that range was extended by the present fauna. 
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cement are present in the calcareous rudites. The
quartz grains are abundant in this member, ranging
from 5% to more than 50%. The quartz grains are
generally irregular, although rounded grains are
also present less frequently. The studied coral
assemblage is located at the top of the section
(Figures 3 and 4). It consists of a brecciated level
with isolated corals and ostreids embedded in a
calcarenite matrix, with a peloidal grainstone tex-
ture.

MATERIAL AND METHODS

More than 300 coral specimens were col-
lected from the coral-rich bed at the top of the sec-
tion, cut and polished. From 70 specimens, a total
of 125 thin sections in both transversal and longitu-
dinal orientation were prepared. About 120 speci-
mens were finally included into the taxonomic
report. The coral material varies in its state of con-
servation, with exceptionally well-preserved speci-
mens and others that are strongly re-crystallised or

FIGURE 2. Geographical and geological location of the Puerto Llano section. 1. Location of the Betic Cordillera in the
South of Spain. 2. Palaeogeographical reconstruction of the South Iberian Palaeomargin in Late Kimmeridgian
according to Vera (2001). 3. Geological sketch of the Betic Cordillera with location of the Prebetic zone shown in 4. 4.
Geological sketch of the Prebetic in the ended of the Sierra de Cazorla (External Prebetic) and Sierra de Segura
(Internal Prebetic) with location of the Puerto Llano section.
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FIGURE 3. Stratigraphic section of the Sierra del Pozo Formation (Tithonian-Valanginian). 1. Detailed geological
sketch of the area where the formation crops out. 2. General stratigraphic section of the Sierra del Pozo Formation
and detailed section of the upper member, where corals are present.
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FIGURE 4. Detailed stratigraphic section of the calcarenites and coral limestones (upper member of the Sierra del
Pozo Formation) with the position of the samples and their microfacies features.
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fragmented. Smaller colonies were generally better
preserved than large ones. 

Thin sections were scanned by passing light
through them using a flatbed scanner with an opti-
cal resolution of 6,400 dpi. Scanned images were
then transferred to grey scale bit maps. Their qual-
ity was amended by histogram contrast manipula-
tion (contrast stretching) where possible.

To gain more insight into the intraspecific vari-
ation of fossil corals and to obtain a better strategy
for comparing species, corallite dimensions of each
specimen were systematically measured. To
achieve statistical significance, the largest number
of possible measurements was taken. This number
was mainly determined by the size and quality of
the thin section and the size of the single corallites
in relation to the size of the thin sections. Septa
were counted for numerous corallites where their
symmetry was not regular. For each type of mea-
surement (corallite diameter and distance, width
and distance of corallite row) and count (principally
septal counts) in one thin section, the following val-
ues were obtained:

n, number of measurements or counts
min–max, lowest and highest measured or counted 

values (mm for measurements)
µ, arithmetic mean (average)
s, standard deviation
cv, coefficient of variation according to K. Pearson
µ±s, first interval
Thin sections were measured and values

were calculated using the Palaeontological Data-
base System PaleoTax, module PaleoTax/Measure
(http://www.paleotax.de/measure); for details on
the mathematical background, see Löser (2012b).
Morphometric data of the corals were compared
against those of specimens in worldwide fossil
coral collections, and an associated image data-
base. The database encompasses approximately
26,800 coral specimens from Triassic to modern
forms, including 3,850 of Jurassic age and 18,500
of Cretaceous. Approximately 8,150 of them are
type specimens, and 15,000 specimens are illus-
trated. The database is located in the Estación
Regional del Noroeste (Instituto de Geología,
UNAM), Sonora, Mexico. Data storage and pro-
cessing were carried out using the PaleoTax data-
base program (Löser, 2004). 

To compare the studied fauna with other coral
faunas outside the study area, a computer data-
base of about 3,000 worldwide coral localities with
coral indications was used (Löser et al., 2002,
2005). To simplify the analysis, localities of the
same age, belonging to the same basin, or the

same continental margin or the same interoceanic
platform, were grouped together into one palaeo-
province (a type of large faunule, sensu Johnson,
2007). Altogether, this produced 470 provinces,
reaching from the Jurassic into the Paleogene.
Only firmly dated localities were assigned to a
province to ensure that the subsequent analysis
was valid, and the studied locality was not included
in any existing province. For the study area, an
independent province was created to allow a clear
comparison between the existing provinces and
the new material. Interregional comparisons were
carried out between the new province and existing
ones having at least three species in common with
the fauna of the studied area. With few exceptions,
the comparisons were carried out using speci-
mens, not the indications in the literature. The liter-
ature does not offer precise morphometric data that
are necessary to separate species and to compare
them to each other. For details, see also Löser
(2008) and Löser and Minor (2007). Data analysis,
statistics, and the creation of charts were carried
out using the Database System PaleoTax and the
graphic module PaleoTax/Graph (www.paleo-
tax.de). The material is kept in the Geological
Museum of Barcelona (Spain; MGB) under the
numbers 83226-83391. 

SYSTEMATIC PALAEONTOLOGY

The abbreviations used in the synonymy lists
follow Matthews (1973): *: earliest valid publication
of the species name; ?: the assignation of this
description to the species is doubtful (so marked
quotations are not reflected in the stratigraphic and
palaeobiogeographic distribution); p: the described
material belongs only in part to the species con-
cerned; v: the specimen was observed by the
author. A point before the year indicates a sure ref-
erence. A year in italics indicates that the quotation
is provided with neither a description nor an illus-
tration.

The distribution data (as reflected in the syn-
onymy lists) are almost entirely based on well-
examined material. Material only mentioned in the
literature and material not available or insufficiently
described and illustrated in the literature were not
taken into account. To obtain better insight into the
distribution patterns of the coral fauna of the pres-
ent fauna, additional unpublished material – indi-
cated by a collection acronym and sample number
in parenthesis – has been included. Therefore, dis-
tribution data indicated under ‘Other occurrences’
could also be provided for species remaining in
open nomenclature.
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Order Scleractinia

As explained in previous publications (Löser
et al., 2018; Löser and Heinrich, 2018), the classifi-
cation of the order Scleractinia into suborders is
neither practical nor possible. It was therefore pro-
posed to apply superfamilies in place of suborders
(Löser, 2016). Twenty-seven superfamilies with 56
families (or informal groups) are distinguished that
have a range in the Cretaceous. In contrast to for-
mer classification systems based on suborders, the
superfamilies may constitute monophyletic groups.
The relationships between former suborders and
superfamilies, as far as possible, are summarised
in a table published in Löser (2016, fig. 5.1.1.7)
and in Löser, Steuber and Löser (2018, fig. 7). The
basic characteristics for the distinction of the
superfamilies are the relative size of the trabecu-
lae, in the ratio to the septa. Further distinction is
made based on the presence or absence of synap-
ticulae and the septal perforation, following tradi-
tional concepts proposed by Alloiteau (1952) and
later authors. 

The description of known taxa has been kept
short. In Scleractinian corals, superfamilies, fami-
lies, and genera are distinguished on the basis of
qualitative characteristics whereas species are dis-
tinguished by quantitative characteristics. The
description of two species of the same genus is
therefore almost identical because the distinction
of species is based on morphometric data such as
corallite dimensions and septal counts. 

Collection abbreviations are as follows: 
ABP, Coll. Armin Bauer, Pressath, Germany;
BSPG, Bayerische Staatssammlung für Paläontolo-

gie und Geologie, München, Germany;
BUFGG, Bukarest University, Faculty of Geography 

and Geology, Bucharest, Romania;
CAMSM, The Sedgwick Museum of Earth Sci-

ences, Cambridge, UK;
CF, C. Fricot, private collection, Esclarolles-Lurey, 

France;
CGS, Ceská geologická sluzba, Praha, Czech 

Republic;
ERNO, Universidad Nacional Autónoma de Méx-

ico, Instituto de Geología, Estación Regional del 
Noroeste, Hermosillo, Mexico;

FGUB, Facultad de Geología de la Universidad de 
Barcelona, Spain;

FLH, Coll. Fritz Lang, Hirschaid, Germany;
FSL, Université Claude Bernard, Institut de Géolo-

gie, Lyon, France;
GPSL, Geologische und Paläontologische Sam-

mlung der Universität Leipzig, Germany;
HJGL, Hans-Jürgen Gawlick, Leoben, Austria;

IGM, Instituto de Geología, Mexico City, Mexico;
LFU, Landesamt für Umwelt, München, Germany;
MB, Museum für Naturkunde der Humboldt-Univer-

sität, Berlin, Germany;
MGB, Museu de Geología de Barcelona, Spain;
MGL, Musée Géologique, Lausanne, Switzerland;
MGSB, Museo Geológico del Seminario de Barce-

lona, Spain;
MGU, Muzej zemlevedenia Moskovskogo Gosu-

darstvennogo Universiteta, Moskva, Russia;
MHE, Matthias Heinrich, Eckental, Germany;
MHNG, Muséum d'histoire naturelle de la Ville de 

Genève, Switzerland;
MHNN, Muséum d'Histoire naturelle de Neuchâtel, 

Switzerland;
MJSN, Musée jurassien des Sciences naturelles, 

Porrentruy, Switzerland;
MNHN, Muséum National d'Histoire Naturelle, 

Paris, France;
NHM, The Natural History Museum, London, UK;
NMNH, National Museum of Natural History, Wash-

ington, D.C., USA;
NSM, The National Science Museum, Tokyo, 

Japan;
OKSB, Coll. O. Karousek, Stara Boleslav, Czech 

Republic;
PU, Museo di Geología e Paleontologia dell' Uni-

versità di Torino, Italy;
RUB, Ruhr-Universität, Geologisches Institut, 

Bochum, Germany;
SGM, Coll. Moosleitner, Salzburg, Austria;
SMNS, Staatliches Museum für Naturkunde, Stutt-

gart, Germany;
TMM, Texas Memorial Museum, Austin, Tex., USA;
TUM, The Tohoku University Museum, Sendai, 

Japan;
TUMIG, Technische Universität München, Inge-

nieurgeologie, Germany;
UJ, Jagiellonian University, Instytut Nauk Geologic-

znych, Kraków, Poland;
UJDE, Universidad de Jáen, Departamento de 

Geología, Jaén, Spain;
UP, Université de Provence, Marseille, France;
UPS, Université Paul Sabatier, Laboratoire de 

Géologie Sédimentaire et Paléontologie, Tou-
louse, France;

ZPAL, Polish Academy of Sciences, Institute of 
Paleobiology, Warszawa, Poland.

 The following abbreviations are used describ-
ing the dimensions of the corals:

c, calicular diameter (outer diameter); 
ccd, distance between calicular centres; 
cdw, distance between calicular centres within 

calicular series; 
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clmax, large lumen; 
clmin, small lumen; 
cmax, larger outer calicular diameter; 
cmin, smaller outer calicular diameter; 
crd, distance of calicular series; 
s, number of septa in the adult corallite; 
sd, density of septa. 

Phylum CNIDARIA Milne Edwards, 1857
Class ANTHOZOA Ehrenberg, 1834

Superfamily ACTINASTREOIDEA Alloiteau, 1952 
Family ACTINASTREIDAE Alloiteau, 1952 

Genus ACTINASTREA Orbigny, 1849 
Type species. Actinastrea goldfussi Orbigny,
1850, by subsequent designation.

Actinastrea sp. 
Figure 5

Material. MGB 83276; 1 thin section.
Dimensions. See Table 1.
Remarks. The genus Actinastrea was revised by
Löser (2012a). Generally, it only occurs in the
Upper Cretaceous. Actinastrea differs from the
similar Stelidioseris by the presence of large iso-
lated trabeculae in the intercalicular space. In
Stelidioseris this space is occupied by short conflu-
ent costae. The present specimen shows all the
characteristics of Actinastrea. Because of the long
stratigraphic gap, the present material is here
assigned to this genus with reservation. 

Floriastrea Löser, Stemann, and Mitchell, 2009 
Type species. Floriastrea planinensis Turnšek and
Mihajlovic, 1981, by original designation.

Floriastrea iberica sp. nov. Löser 
Figure 6

zoobank.org/D708B41C-0000-4C9A-AC7D-F98B8A6C3BC2

1985 Latusastrea exiguis (de Fromentel, 1862);
Geyer and Rosendahl, p. 167, pl. 2, fig. 6 

Etymology. Iberia for the Spanish Peninsula. 
Holotype. MGB 83251 with two thin sections, here
Figure 6.1, 6.2, 6.4.
Paratypes. MGB 83242 with one thin sections,
83314 with two thin sections, here Figure 6.3.
Type locality. Puerto Llano section, Cabañas,
Sierra de Cazorla, Jaén, Andalusia, Spain.
Type level. Sierra del Pozo Fm, Lower Valangin-
ian.
Depository. Museo de Geología de Barcelona,
Spain.
Diagnosis. Floriastrea with very small corallites:
0.43-0.52 mm for the inner smaller and 0.48-0.63
mm for the inner larger diameter. The number of
septa is 10 to 12.
Comparison. Both known species have larger cor-
allite dimensions. Floriastrea planinensis (Turnšek
and Mihajlovic, 1981): clmin, 0.6-0.8 mm; clmax,
0.9-1.1 mm. Floriastrea sexradiata (Sikharulidze,
1985): clmin, 1.3-1.5 mm; clmax, 1.3-1.5 mm.
Material. MGB 83238, 83242, 83251, 83252,
83253, 83259, 83280, 83285, 83312, 83314; 6 thin
sections.
Dimensions. See Table 2.
Description. Plocoid colony where corallites are
arranged in a circular pattern. Corallite outline cir-
cular to elliptical. Septa compact. Microstructure of
septa unknown. Septa in cross section externally
thick, then equally very thin. Septal maximum

FIGURE 5. ?Actinastrea sp., MGB 83276. 1: transversal thin section. 2: transversal thin section, detail. 3: longitudinal
thin section. Scale 1 mm.

TABLE 1. Measurements of MGB 83276.

n min-max µ s cv µ±s

clmin 30 1.04-1.33 1.16 0.08 7.5 1.07-1.25

clmax 30 1.17-1.82 1.41 0.14 10.5 1.26-1.56

ccd 30 1.42-1.78 1.61 0.09 5.9 1.51-1.70

s 8+8 
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thickness 90 µm. Symmetry of septa radial in an
octameral symmetry. First septal cycle and the
beginning of a second cycle resulting in 10 to 12

septa. Septal cycles differ in length. First septal
cycle extends to the corallite centre, the second
cycle is very short. Septa of the second cycle often
attached to those of the first cycle. Septal distal
margin unknown, lateral face smooth, inner margin
smooth. Pali absent. All septa of the first cycle are
attached to the columella. Costae hardly present,
non-confluent. Synapticulae absent. Columella
styliform. Endotheca consists of thin tabulae. Wall
present, compact, probably paraseptothecal.
Coenosteum very narrow (rarely more than 100
µm). Constitution of the coenosteum unknown.
Budding intracalicinal. 

FIGURE 6. Floriastrea iberica sp. nov., Löser. 1: MGB 83251, transversal thin section. 2: MGB 83251, transversal thin
section, detail. 3: MGB 83314, transversal thin section, larger view. 4: MGB 83251, longitudinal thin section. Scale 1
mm.

TABLE 2. Measurements of MGB 83251.

n min-max µ s cv µ±s

clmin 40 0.40-0.56 0.48 0.04 9.2 0.43-0.52

clmax 40 0.46-0.76 0.56 0.07 13.3 0.48-0.63

ccd 40 0.60-0.92 0.77 0.08 11.3 0.68-0.86

s 10 10-13 11.10 1.19 10.7 10-12 
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Stelidioseris Tomes, 1893 
Type species. Stelidioseris gibbosa Tomes, 1893,
by monotypy.

Stelidioseris melkarthi (Felix, 1909) 
Figure 7

v 1893 Astrocoenia tourtiensis, Bölsche; Tomes, p.
571, pl. 20, fig. 3 

v* 1909 Stephanocoenia melkarthi Felix, p. 174, pl.
7, fig. 9 

v 1926 Astrocoenia bernensis f. sphaeroidalis;
Dietrich, p. 92, pl. 6, fig. 2, pl. 7, fig. 5, pl.
10, figs. 2, 3 

v 1936 Astrocoenia ex. aff. aequibernensis n. sp.;
Hackemesser, p. 75, pl. 8, figs. 10, 11 

v 1981 Heliocoenia actinastrae n.sp.; Turnšek and
Mihajlovic, p. 11, pl. 2, figs. 1-4, pl. 3, fig. 1,
2 

v 1989 Actinastraea cf. pseudominima (Koby
1896); Löser, p. 98, text-fig. 3, pl. 21, fig. 3 

v 1989 Heliocoenia ? actinastrae Turnsek 1981;
Löser, p. 108, text-figs. 14, 15, pl. 21, figs.
7, 8 

v 1994 Actinastrea actinastrae (Turnsek 1981);
Löser, p. 6, text-figs. 2, 3, pl. 5, figs. 1, 2 

v 1996 Actinastrea actinastrae (Turnsek, 1981);
Baron-Szabo and Steuber, p. 6, pl. 1, fig. 1 

v 2003 Actinastrea aff. pseudominima (Koby,
1897); Baron-Szabo, Hamedani and
Senowbari-Daryan, p. 201, pl. 36, figs. 5, 6 

v 2008 Actinastrea kunthi (Bölsche, 1871); Löser,
p. 38, pl. 1, fig. 5 

v 2012 Stelidioseris actinastrae (Turnšek, 1981);
Bover Arnal, Löser and Moreno Bedmar, p.
55, fig. 9CD 

v 2013b Stelidioseris whitneyi (Wells, 1932); Löser,
fig. 3d-f 

v 2014 Stelidioseris melkarthi (Felix, 1909); Löser,
p. 21, fig. 2b 

Material. MGB 83295; 3 thin sections.
Dimensions. See Table 3.
Remarks. The genus Stelidioseris was recently
revised (Löser, 2012a); the species described in
Löser (2014).
Occurrence. Jurassic of South Africa, Grignaland,
E bank of Vaal River, Steinkops River, Daniels Kuil
(NHM R30956). Callovian to Kimmeridgian of
Japan (Kochi-ken) Takaoka-gun, Sakawa-cho,
Kamo, Mitoda (TUM 65363). Upper Oxfordian of
France, Bourges (MNHN nn); France (Haute-
Saône) Gray, Roche-sur-Vannon (MNHN nn). Kim-
meridgian of USA (Texas) El Paso County, Malone
Mts (NMNH I-74242). Lower Kimmeridgian of
Poland (Swietokrzyskie) Holy Cross Mts, Baltów
(ZPAL Hiii1326). Upper Kimmeridgian to Lower
Tithonian of Tanzania (Tanganyika, Mtwara)
Mtshinyiri river bank, Karani Kumihu (MB K1310);
Tingutinguti River. Cretaceous of Greece (Fokída)
Kiona massif, Panourgias. Lower Hauterivian
(Radiatus Zone) of France (Yonne) Fontenoy, field
S the junction to Les Merles (BSPG 2003 XX
5172). Barremian of France (Doubs) Morteau
(MHNN 26754). Upper Barremian of France
(Ardèche) St. Remèze, Pont de Laval (BSPG 2003
XX 5220). Upper Barremian to Lower Aptian (Len-
ticularis Zone) of Mexico (Sonora) Ures, Cerro de
Oro (ERNO 2145). Lower Aptian of Greece (Viotía)
Arachova; Poland (Malopolskie, Wadowice) Lanck-

FIGURE 7. Stelidioseris melkarthi Felix, 1909, MGB 83295. 1: transversal thin section. 2: transversal thin section,
detail. 3: longitudinal thin section. Scale 1 mm.

TABLE 3. Measurements of MGB 83295.

n min-max µ s cv µ±s

clmin 15 1.07-1.59 1.25 0.15 12.1 1.10-1.41

clmax 15 1.43-1.89 1.71 0.14 8.6 1.56-1.86

ccd 18 1.12-1.93 1.60 0.23 14.7 1.36-1.84

s 6+6+12 
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orona, Jastrzebia (BSPG 2003 XX 5420); Lebanon
(Beiroût) Beiroût, Meirouba, Sannin Mt; Serbia
(East Serbia) Zljebine. Lower Aptian (Lenticularis
Zone) of Greece (Viotía) Levadia, roadcut near
Perachorion NW Levadia (BSPG 2003 XX 5807).
Lower Aptian (Weissi - Furcata Zone) of Tanzania
(Tanganyika, Mtwara) Nambawala plateau, Kiko-
molela, Likwaja; Kiturika Mts, Naiwanga, Mbate
(MB K1431); Nambawala plateau, Kikomolela, Lik-
waja. Upper Aptian (Martinoides Zone) of Spain
(Aragón, Teruel) Sección de Camarillas, camino
del Bco. de la Canal; Maestrazgo, Barranco de las
Corralizas (MGSB 78462); Sección de Camarillas,
camino del Bco. de la Canal. Upper Aptian of
Greece (Viotía) Aliartos, Chiarmena (BSPG 2003
XX 5412); Japan (Iwate-ken) Miyako-shi, Saki-
yama, Hideshima (TUM 39742). Upper Aptian to
Albian of Iran (Esfahan) Esfahan Basin, Dizlu. Ear-
lymost Albian (Tardefurcata Zone) of Spain (Cata-
luña, Tarragona) Baix Penedès, Masarbones, field
N (BSPG 2003 XX 6003). Lower Albian of Mexico
(Baja California) Eréndira, Punto San Isidro (ERNO
L-120404); Mexico (Sonora) Tuape, Cerro de la
Espina. Middle Albian (Lautus Zone) of USA
(Texas) Williamson County, west of Georgetown
(TMM 1452TX2). Lower Cenomanian (Mantelli
Zone) of Germany (Nordrhein/Westfalen) Mülheim/
Ruhr, Kassenberg. Lower Cenomanian (Dixoni
Zone) of Germany (Sachsen) Meißen-Zscheila,
Trinitatis church. Upper Cenomanian of Czech
Republic (Central Bohemian region) Kolín, Planany
(CGS HF 2661). Upper Cenomanian (Guerangeri
Zone) of Czech Republic (Central Bohemian
region) Korycany, Netreba (CGS HF 2660). Upper
Cenomanian to Lower Turonian of Czech Republic
(Ústí nad Labem region) Teplice (GPSL FLX 6315).
Upper Cenomanian (Plenus Zone) of Germany
(Sachsen) Dresden-Plauen. Uppermost Ceno-

manian (Juddi Zone) of France (Aude) Les Cor-
bières, Sougraigne, Prat-Périé (BSPG 2011 XXVI
4).

Stelidioseris sp. 
Figure 8

Material. MGB 83270; 1 thin section.
Dimensions. See Table 4.
Remarks. The present specimen differs from
known material by a septal symmetry with two
cycles of each 11 septa. Stelidioseris mostly has a
basic symmetry of six, eight or 10. Uneven basic
numbers are rare. 

Stelidioseris ? sp. 
Figure 9

Material. MGB 83366; 1 thin section.
Dimensions. See Table 5.
Remarks. The present material differs from Stelid-
ioseris by the absence of a coenosteum; it is closer
related to the genus Connectastrea Koby, 1905.

Superfamily AMPHIASTREOIDEA Ogilvie, 1897
Family AMPHIASTREIDAE Ogilvie, 1897 

Genus AMPHIASTREA Etallon, 1859 
Type species. Amphiastrea basaltiformis Etallon,
1859, by monotypy. 

Amphiastrea basaltiformis Etallon, 1859 
Figure 10

FIGURE 8. Stelidioseris sp., MGB 83270. 1: transversal thin section. 2: transversal thin section, detail. Scale 1 mm.

TABLE 4. Measurements of MGB 83270.

n min-max µ s cv µ±s

clmin 20 0.92-1.30 1.11 0.10 9.3 1.00-1.21

clmax 20 1.09-1.61 1.30 0.13 10.2 1.17-1.44

ccd 30 1.20-1.88 1.59 0.18 11.8 1.40-1.78

s 10 21-22 21.80 0.42 1.9 21-22 
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* 1859 Amphiastrea basaltiformis Etallon, p. 101
v 1888 Amphiastrea basaltiformis Koby; Koby, p.

433, pl. 115, fig. 1-3 
1985 Amphiastraea basaltiformis Etallon, 1859;

Geyer and Rosendahl, p. 167, pl. 2, fig. 5 
v 2016 Amphiastrea basaltiformis Etallon, 1859;

Löser, fig. A26ab 
non 2018 Amphiastrea basaltiformis Etallon, 1859;

Ricci, Lathuilière and Rusciadelli, p. 439, pl.
1, fig. 1 [= Amphiastrea sp.] 

Material. MGB 83262; 1 thin section.
Dimensions. See Table 6.

Remarks. The genus Amphiastrea was recently
described and the type material depicted (Löser,
2016). The present specimen is very similar to the
type material of A. basaltiformis. Because of its
small size, a longitudinal section could not be
obtained. The material presented by Ricci et al.
(2018) shows much smaller dimensions than A.
basaltiformis and is closer related to A. woodiae
(Gregory, 1930).
Occurrence. Kimmeridgian of France (Jura) Val-
fin-les-Saint-Claude (MHNG 61503). Tithonian to

FIGURE 9. Stelidioseris ? sp., MGB 83366. 1: transversal thin section. 2: transversal thin section, detail. 3: longitudinal
thin section. Scale 1 mm.

TABLE 5. Measurements of MGB 83366.

n min-max µ s cv µ±s

clmin 35 0.95-1.44 1.22 0.12 10.1 1.10-1.35

clmax 35 1.32-1.98 1.66 0.17 10.2 1.49-1.83

ccd 35 1.19-1.96 1.53 0.20 13.2 1.32-1.73

s 6+6 

FIGURE 10. Amphiastrea basaltiformis Etallon, 1859, MGB 83262. 1: transversal thin section. 2: transversal thin sec-
tion, detail. Scale 1 mm.

TABLE 6. Measurements of MGB 83262.

n min-max µ s cv µ±s

clmin 5 4.38-6.49 5.48 0.77 14.1 4.70-6.25

clmax 5 5.92-9.30 7.87 1.23 15.6 6.63-9.10

ccd 5 5.71-8.57 7.33 1.26 17.2 6.06-8.59

s 6 28-31 29.5 1.22 4.1 28-31 
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Lower Berriasian of Czech Republic (Moravia)
Štramberk (CGS HF 719). Lower Aptian of Poland
(Malopolskie, Zakopane) Tatry Mts, Giewont (UJ
41 P 1).

Amphiastrea cf. basaltiformis Etallon, 1859 
Figure 11

Material. MGB 83319; 2 thin sections.
Dimensions. See Table 7.
Remarks. The present specimen is similar to A.
basaltiformis but differs in smaller corallite dimen-
sions. 

Amphiastrea cf. woodiae (Gregory, 1930) 
Figure 12

Material. MGB 83274, 83334; 4 thin sections.
Dimensions. See Table 8.
Remarks. The material compares well to the type
of A. woodiae, but has smaller corallite dimen-
sions. The present material differs from the con-
cept of the genus in having almost no septa in one
face of the corallite, what is probably also the result
of taphonomic processes. 

FIGURE 11. Amphiastrea cf. basaltiformis Etallon, 1859, MGB 83319. 1: transversal thin section. 2: transversal thin
section, detail. 3: Oblique thin section. Scale 1 mm.

TABLE 7. Measurements of MGB 83319.

n min-max µ s cv µ±s

clmin 24 3.43-7.14 5.09 1.00 19.6 4.08-6.09

clmax 22 5.48-9.40 7.23 0.93 12.8 6.30-8.17

ccd 20 4.64-8.97 6.41 1.07 16.7 5.34-7.49

s 17 23-37 28.5 3.57 12.5 25-32 

FIGURE 12. Amphiastrea cf. woodiae (Gregory, 1930), MGB 83274. 1: transversal thin section. 2: transversal thin sec-
tion, detail. 3: longitudinal thin section. Scale 1 mm. 

TABLE 8. Measurements of MGB 83274.

n min-max µ s cv µ±s

clmin 30 1.87-2.92 2.31 0.24 10.4 2.07-2.56

clmax 30 2.78-4.18 3.35 0.36 10.9 2.98-3.71

ccd 70 1.91-3.30 2.61 0.33 12.7 2.28-2.95

s 20 11-23 15.5 4.19 27.0 11-20 
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Amphiastrea sp. 
Figure 13

Material. MGB 83249; 1 thin section.
Dimensions. See Table 9.
Remarks. The only and very small specimen prob-
ably belongs to a new species. It could not be for-
mally established because the small size of the
coral that does not allow to prepare more than one
thin section. 
Occurrence. Tithonian to Lower Berriasian of
Czech Republic (Moravia) Štramberk (CGS HF
90). 

Family OPISTOPHYLLIDAE Geyer, 1955 
Genus HYKELIPHYLLUM Eliášová, 1975 

Type species. Hykeliphyllum lepidum Eliášová,
1975, by original designation.

Hykeliphyllum sp. 
Figure 14

Material. MGB 83261, 83263; 2 thin sections.
Dimensions. See Table 10.
Remarks. Hykeliphyllum was recently depicted
and described (Löser, 2016). The genus is very
similar to Amphiaulastrea Geyer, 1955, but differs
by an absent or very narrow marginarium. The type
species is the only formally described species;

FIGURE 13. Amphiastrea sp., MGB 83249. 1: transversal thin section. 2: transversal thin section, detail. Scale 1 mm.

TABLE 9. Measurements of MGB 83249.

n min-max µ s cv µ±s

clmin 6 3.34-4.91 4.09 0.53 12.9 3.56-4.62

clmax 6 5.82-8.36 6.70 0.90 13.4 5.80-7.60

ccd 5 4.28-7.62 6.46 1.32 20.5 5.13-7.79

s 25-28 

FIGURE 14. Hykeliphyllum sp., MGB 83261. 1: transversal thin section. 2: transversal thin section, detail. Scale 1 mm.

TABLE 10. Measurements of MGB 83263.

n min-max µ s cv µ±s

clmin 12 3.53-4.88 4.06 0.51 12.5 3.55-4.57

clmax 12 4.01-7.49 5.91 1.24 20.9 4.67-7.15

s 7 21-28 25.0 2.23 8.9 23-27 
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Hykeliphyllum parvum Kuzmicheva, 2002 does not
belong to this genus. The present material differs
from the type species by smaller dimensions and a
lower number of septa. It probably constitutes a
new species, but the available material is not well
enough preserved for it to be formally established. 
Occurrence. Tithonian to Lower Berriasian of
Czech Republic (Moravia) Štramberk (CGS HF
3238). 
Superfamily CYCLOLITOIDEA Milne Edwards and 

Haime, 1849 
Family LATOMEANDRIDAE Fromentel, 1861 

Genus ASTRAEOFUNGIA Alloiteau, 1952 
Type species. Astrea decipiens Michelin, 1841, by
original designation.
Astraeofungia diversisepta (Hackemesser, 1936)

Figure 15
v* 1936 Thamnastraea diversisepta Hackemesser,

p. 48, pl. 6, fig. 5 
v 1996 Diploastrea harrisi Wells, 1932; Baron-

Szabo and Steuber, p. 25, pl. 14, figs. 2, 5 
v 2003 Diploastrea harrisi Wells, 1932; Baron-

Szabo and González León, p. 212, figs. 8B,
E 

v 2014 Astraeofungia stricta (Fromentel, 1857);
Löser, p. 38, fig. 5l 

Material. MGB 83350; 2 thin sections.
Dimensions. See Table 11.
Remarks. The genus is well known and was
recently described and depicted (Löser, 2016). 

Occurrence. Lower Kimmeridgian of Poland (Swi-
etokrzyskie) Holy Cross Mts, Baltów (ZPAL
Hiii1310). Cretaceous of Greece (Fokída) Kiona
massif, Panourgias. Valanginian to Aptian of Mex-
ico (Puebla) San Juan Raya (IGM 9248). Upper
Barremian to Lower Aptian (Lenticularis Zone) of
Mexico (Sonora) Ures, Cerro de Oro. Lower Aptian
of Greece (Viotía) Arachova. Lower Albian of Mex-
ico (Sonora) Ures, Cerro de Oro (ERNO L-4343).
Lower Cenomanian (Dixoni Zone) of Spain (Canta-
bria, Santander) Cobreces, Luaña playa (BSPG
2007 V 087). Upper Cenomanian of Czech Repub-
lic (Central Bohemian region) Praha, Neratovice
(OKSB nn). Upper Cenomanian (Plenus Zone) of
Germany (Sachsen) Dresden-Plauen, Ratsstein-
bruch, southern quarry.

Astraeofungia tenochi (Felix, 1891) 
Figure 16

Material. MGB 83267; 2 thin sections.
v 1886 Synastraea maeandra; Fromentel, p. 598,

pl. 173, fig. 2, pl. 175, fig. 2 
v* 1891 Thamnastraea tenochi Felix, p. 145, pl. 22,

figs. 7, 7 a 
v 1909a Thamnastraea Vaughani; Prever, p. 71, pl.

2, figs. 9, 9 a 
v 1951 Thamnasteria contorta Eguchi, n.sp.; Egu-

chi, p. 30, pl. 5, figs. 8, 9, pl. 6, figs. 1, 3 
v 1951 Thamnasteria jezoensis Eguchi, n.sp.; Egu-

chi, p. 54, pl. 18, figs. 5, 6 
v 1951 Thamnasteria contorta Eguchi, n.sp.; Egu-

chi, p. 30, pl. 5, figs. 8, 9, pl. 6, figs. 1, 3 
v 1951 Thamnasteria jezoensis Eguchi, n.sp.; Egu-

chi, p. 54, pl. 18, figs. 5, 6 
v 1963 Felixastraea mexicana n.sp.; Reyeros

Navarro, p. 13, pl. 5, figs. 3, 4 
v 1983 Thamnasteria crespoi (Felix, 1891); Rey-

eros de Castillo, p. 15, pl. 2, figs. 1, 2 

FIGURE 15. Astraeofungia diversisepta (Hackemesser, 1936), MGB 83350. 1: transversal thin section. 2: transversal
thin section, detail. 3: longitudinal thin section. Scale 1 mm.

TABLE 11. Measurements of MGB 83350.

n min-max µ s cv µ±s

ccd 20 4.74-8.45 6.43 1.20 18.6 5.23-7.63

s 8 30-45 36.5 5.65 15.4 31-42 
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v 2003 Diploastrea harrisi Wells, 1932; Baron-
Szabo and González León, p. 212, figs. 8B,
E 

v 2006 Astraeofungia tenochi (Felix, 1891); Löser,
p. 49, fig. 3K 

v 2013a Astraeofungia tenochi (Felix, 1891); Löser,
fig. 3, fig. 2 

Dimensions. See Table 12.

Remarks. The present specimen has slightly
larger dimensions than the holotype of Astraeo-
fungia tenochi. 
Occurrence. Valanginian to Aptian of Mexico
(Puebla) San Juan Raya. Lower Hauterivian
(Radiatus Zone) of France (Yonne) Gy-l’Evêque
(MHNG 4560); Leugny (MNHN); Gy-l'Evêque; Fon-
tenoy, field S the junction to Les Merles; Gy-
l'Evêque; Fontenoy, field S the junction to Les Mer-
les. Barremian of Mexico (Puebla) Tehuacán, San
Antonio Texcala. Upper Barremian of France
(Ardèche) St.Remèze, Pont de Laval (BSPG 2003
XX 5247). Upper Barremian to Lower Aptian (Len-
ticularis Zone) of Mexico (Sonora) Ures, Cerro de
Oro (ERNO L-4330). Lower Aptian of Italy (Abru-
zzi, L’Aquila) Monti d’Ocre, Fossa Cerasetti. Lower
Upper Aptian of Algeria (Tebessa) Commune
Ouenza, Ouenza Mt (UP M 5139); Spain (Cata-
luña, Lérida) La Noguera, Montsec de Rubies, sec-
tion NW La Cabrua quarry (BSPG 2003 XX 6326).
Upper Aptian of Japan (Hokkai-do) Asibetsu-shi,
Shimonoshita tunnel. Latest Aptian of Japan
(Iwate-ken) Shimohei-gun, Tanohata-mura, Haipe,

northern cliff. Earlymost Albian (Tardefurcata Zone)
of Spain (Cataluña, Barcelona) Alt Penedès, Cas-
tellvi de la Marca, Can Pascual, section loc. 2
(BSPG 2003 XX 6282); Spain (Cataluña, Tarrag-
ona) Baix Penedès, Masarbones, field N (ERNO L-
6034). Lower Albian of Mexico (Oaxaca)
Tepelmeme, El Rodeo Ranch; Mexico (Sonora)
Ures, Cerro de Oro (ERNO L-4340). Middle Albian
of Mexico (Sonora) Tepache, Lampazos area,
Espinazo de Diablo (ERNO L-120526). Lower
Cenomanian of Greece (Kozani) Kozani, Nea Niko-
poli (BSPG 2003 XX 5820). Lower Cenomanian
(Dixoni Zone) of Spain (Cantabria, Santander)
Cobreces, Luaña playa (BSPG 2007 V 012). Mid-
dle to Upper Cenomanian (Rhotomagense - Navic-
ulare Zone) of France (Sarthe) Le Mans. Upper
Cenomanian of Czech Republic (Central Bohe-
mian region) Kolín, Planany (OKSB n/a (L7572)).
Upper Cenomanian (Plenus Zone) of Germany
(Sachsen) Dresden-Plauen, Ratssteinbruch,
southern quarry (BSPG 2009 XVII 52). Latest
Cenomanian (Juddi Zone) of France (Aude) Les
Corbières, Sougraigne, Prat-Périé (BSPG 2011
XXVI 3). Lower Turonian (Nodosoides Zone) of
Portugal (Coimbra) Nazaré, beach section (ERNO
L-132504).

Genus LATIASTREA Beauvais, 1964 
Type species. Latiastrea foulassensis Beauvais,
1964, by original designation.

Latiastrea canavarii (Prever, 1909) 
Figure 17

v* 1909a Latimaeandraraea Canavarii Prever, p. 100,
pl. 9, fig. 4 

v 1909a Latimaeandraraea Douvilléi; Prever, p. 102,
pl. 7, fig. 5, pl. 9, fig. 7 

v 1955 Microphyllia bachmayeri; Geyer, p. 205, pl.
23, fig. 5 pl. 25, fig. 2 

FIGURE 16. Astraeofungia tenochi Felix, 1891, MGB 83267. 1: transversal thin section. 2: transversal thin section,
detail. 3: longitudinal thin section. Scale 1 mm. 

TABLE 12. Measurements of MGB 83267.

n min-max µ s cv µ±s

ccd 20 3.52-6.85 5.11 1.04 20.5 4.06-6.16

s 10 22-31 25.3 3.05 12.0 22-28 
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Material. MGB 83305, 83311, 83322, 83344,
83349; 2 thin sections.
Dimensions. See Table 13.
Remarks. Latiastrea has a transitional position
between Thalamocaeniopsis and monoserial
Microphyllia. The genus was recently depicted and
described (Löser, 2016). 
Occurrence. Kimmeridgian of France (Jura) Valfin
(MNHN R10749). Tithonian to Lower Berriasian of
Czech Republic (Moravia) Štramberk. Lower
Aptian of Italy (Abruzzi, L’Aquila) Monti d’Ocre,
Fossa Cerasetti.

Latiastrea somaensis (Eguchi, 1951) 
Figure 18

v* 1951 Latomeandra somaensis Eguchi, p. 78, pl.
20, fig. 6 

v 1951 Latomeandra tosaensis Eguchi, n. sp.; Egu-
chi, p. 66, pl. 24, fig. 7, pl. 25, fig. 2 

? 1985 Microphyllia undans Etallon, 1859; Geyer
and Rosendahl, p. 167, pl. 2, fig. 4 

v 2002 Latomeandra somaensis (Eguchi); Löser
and Mori, p. 102

Material. MGB 83241, 83244, 83287, 83317,
83324; 5 thin sections.
Dimensions. See Table 14.
Occurrence. Doggerian to Malmian of Japan
(Fukushima-ken) Soma-shi, Yawata, Tomizawa.
Callovian to Kimmeridgian of Japan (Kochi-ken)
Takaoka-gun, Sakawa-cho, Kamo, Mitoda.

Latiastrea sp. 
Figure 19

v 1897 Isastraea gourdani Fromentel; Ogilvie, p.
192, pl. 15, fig. 17 

FIGURE 17. Latiastrea canavarii (Prever, 1909), MGB 83311. 1: transversal thin section. 2: transversal thin section,
detail. 3: longitudinal thin section. Scale 1 mm.

TABLE 13. Measurements of MGB 83311.

n min-max µ s cv µ±s

clmin 15 1.90-2.69 2.39 0.26 11.0 2.13-2.66

clmax 15 3.50-5.71 4.37 0.63 14.4 3.74-5.00

ccd 20 2.83-4.56 3.66 0.55 15.0 3.11-4.21

s 8 32-41 37.6 3.85 10.2 34-41 

FIGURE 18. Latiastrea somaensis Eguchi, 1951, MGB 83244. 4: transversal thin section. 5: transversal thin section,
detail. 6: longitudinal thin section. Scale 1 mm.
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Material. MGB 83356, 83360, 83387; 1 thin sec-
tion.
Dimensions. See Table 15.
Occurrence. Callovian to Kimmeridgian of Japan
(Kochi-ken) Takaoka-gun, Sakawa-cho, Kamo,
Mitoda (TUM 65338). Tithonian to Lower Berria-
sian of Czech Republic (Moravia) Štramberk.

Genus LATOMEANDRA Milne Edwards and 
Haime, 1849 

Type species. Lithodendron plicata Goldfuss,
1826, by subsequente definition. 

Latomeandra isseli (Prever, 1909) 
Figure 20

v* 1909a Diplarea isseli Prever, p. 1000, figs. 15-17 
Material. MGB 83232, 83332; 2 thin sections.
Dimensions. See Table 16.
Remarks. Latomeandra is a problematic genus
because the type material of the type species is
silicified. Thin sections have never been prepared.
The present material compares well to the type
species in its outer appearance. The corallites
have an irregular outline and are densely arranged. 
Occurrence. Tithonian of Italy (Abruzzi, L’Aquila)
Gran Sasso, Calascio. Lower Hauterivian (Radia-
tus Zone) of France (Yonne) Gy-l’Evêque (FSL nn);
Fontenoy, field S the junction to Les Merles (BSPG
2003 XX 5425).

Genus OVALASTREA Orbigny, 1849 

Type species. Astrea caryophylloides Goldfuss,
1826, by monotypy. 

Ovalastrea caryophylloides (Goldfuss, 1826) 
Figure 21

v* 1826 Astrea caryophylloides Goldfuss, p. 66, pl.
22, fig. 7 

v 1857 Favia hemisphaerica; Fromentel, p. 35, pl.
4, fig. 7 

v 1879 Favia hemisphaerica; Fromentel, p. 481, pl.
118, fig. 2 

v 1887 Cyathoseris facilis; Pocta, p. 36, pl. 2, fig. 2 
v 1896 Favia Schmidti; Koby, p. 49, pl. 6, fig. 2 
v 1925 Favia bihinense; Gregory, p. 23, pl. 4, fig. 1 
v 1963 Baryphyllia confusa (d’Orbigny); Reyeros

Navarro, p. 12, pl. 3, figs. 1, 2 
v 1963 Complexastrea cyclops (Felix); Reyeros

Navarro, p. 16, pl. 5, figs. 1, 2, 5 
v 1964 Ellipsocoenia hemispherica (de From.,

1857); Morycowa, p. 97, pl. 32, fig. 1, pl. 33,
fig. 1 

v 2001 Chorisastraea sp.; Löser, p. 45, pl. 3, fig. 1 
v 2016 Astrea caryophylloides Goldfuss, 1826;

Löser, fig. O13 
Material. MGB 83236; 2 thin sections.
Dimensions. See Table 17.
Remarks. The genera was recently provided with
a modern description (Löser, 2016), and the type of
the type species was depicted. 
Occurrence. Bathonian of Somalia, Bihendula.
Kimmeridgian (Beckeri Zone, Ulmense Subzone)

TABLE 14. Measurements of MGB 83244.

n min-max µ s cv µ±s

clmin 20 3.26-5.28 4.23 0.54 12.8 3.68-4.77

clmax 20 4.96-8.68 6.51 1.14 17.5 5.37-7.65

ccd 20 4.59-6.42 5.41 0.59 11.0 4.81-6.01

s 7 53-73 62.4 8.65 13.8 54-71 

FIGURE 19. Latiastrea sp., MGB 83387. 1: transversal thin section. 2: transversal thin section, detail. Scale 1 mm.

TABLE 15. Measurements of MGB 83387.

n min-max µ s cv µ±s

clmin 11 2.78-4.37 3.77 0.44 11.7 3.33-4.21

clmax 4-5.8 

s 5 46-57 49.0 4.52 9.2 44-54 
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of Germany (Baden-Württemberg) Stuttgart, Gien-
gen an der Brenz. Valanginian to Aptian of Mexico
(Puebla) San Juan Raya. Lower Hauterivian
(Radiatus Zone) of France (Yonne) Gy-l’Evêque;
Fontenoy, field S the junction to Les Merles (BSPG
2003 XX 5443); Gy-l'Evêque; Fontenoy, field S the
junction to Les Merles. Upper Barremian to Lower
Aptian (Sartousi - Weissi Zone) of Switzerland
(Schwyz) Drusberg, Käsernalp. Aptian of Spain
(Aragón, Teruel) Sierra de Albarracín, between
Moscardon and Royuela (ERNO L-6845). Lower
Aptian of Poland (Malopolskie, Wadowice) Lancko-
rona, Jastrzebia. Lower Cenomanian of France
(Charente-Maritime) Fouras (BSPG 2003 XX

5595). Upper Cenomanian (Guerangeri Zone) of
Czech Republic (Central Bohemian region) Kory-
cany.

Genus PERISERIS Ferry, 1870 
Type species. Agaricia elegantula Orbigny, 1850,
by monotypy. 

Periseris crassisepta (Sikharulidze, 1985) 
Figure 22

* 1985 Microsolena crassisepta Sikharulidze, p. 49,
pl. 22, fig. 4 

FIGURE 20. Latomeandra isseli (Prever, 1909), MGB 83232. 1: transversal thin section. 2: transversal thin section,
detail. 3: longitudinal thin section. Scale 1 mm.

FIGURE 21. Ovalastrea caryophylloides Goldfuss, 1826, MGB 83236. 1: transversal thin section. 2: transversal thin
section, detail. 3: longitudinal thin section. Scale 1 mm.

TABLE 16. Measurements of MGB 83232.

n min-max µ s cv µ±s

cmax 10 4.06-11.2 7.34 2.24 30.4 5.10-9.58

cmin 10 3.35-7.08 4.94 1.15 23.3 3.79-6.10

s 70-80 

TABLE 17. Measurements of MGB 83236.

n min-max µ s cv µ±s

ccd 7 8.46-14.5 11.9 2.22 18.7 9.65-14.1

clmin 5 5.85-6.68 6.26 0.37 5.9 5.89-6.64

clmax 5 10.3-11.8 11.1 0.68 6.1 10.5-11.8

s 60-70 
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v 2001 Periseris sp.; Löser, p. 46, pl. 3, fig. 3 
Material. MGB 83268; 3 thin sections.
Dimensions. See Table 18.
Remarks. The present specimen compares well to
the description and illustration given by Sikha-
rulidze. 
Occurrence. Kimmeridgian of Germany (Bayern)
Saal an der Donau (FLH 3701). Upper Valanginian
of Spain (Murcia) Sierra Larga (MGB 78397).
Hauterivian of Georgia (Imereti) Godogani. Lower
Hauterivian (Radiatus Zone) of France (Yonne)
Fontenoy, field S the junction to Les Merles (BSPG
2003 XX 5263); Fontenoy, field N the junction to

Les Merles (BSPG 2003 XX 5072); Leugny, Les
Cassines 4 km E Leugny (BSPG 2003 XX 6050).

Periseris elegantula (Orbigny, 1850) 
Figure 23

v* 1850 Agaricia elegantula Orbigny, p. 293 
1990 Periseris elegantula (d’Orbigny, 1850);

Lathuilière, p. 38, pl. 1, figs. 1-2, pl. 2, figs.
1-4, pl. 3, figs. 1-6, pl. 4 figs. 1-7, pl. 5 figs.
1-6 

v 2006 Microsolena sp.; Löser and Ferry, p. 484,
figs. 5.7-9 

v 2013a Periseris ? crassisepta (Sikharulidze, 1985);
Löser, fig. 3, fig. 5 

v 2016 Agaricia elegantula Orbigny, 1850; Löser,
figs. P43 

Material. MGB 83277; 2 thin sections.
Dimensions. See Table 19.
Remarks. The genus and species were recently
described and depicted (Löser, 2016). The present
material coincides well with the type material of
Periseris elegantula. The distance of the corallite

FIGURE 22. Periseris crassisepta Sikharulidze, 1985, MGB 83268. 1: transversal thin section. 2: transversal thin sec-
tion, detail. 3: longitudinal thin section. Scale 1 mm.

FIGURE 23. Periseris elegantula Orbigny, 1850, MGB 83277. 1: transversal thin section. 2: transversal thin section,
detail. 3: longitudinal thin section. Scale 1 mm.

TABLE 18. Measurements of MGB 83268.

n min-max µ s cv µ±s

crd 6 3.51-4.40 3.92 0.34 8.6 3.58-4.26

cdw 6 3.09-5.52 4.22 0.90 21.5 3.31-5.12

s 10 13-20 17.2 2.48 14.4 15-20 
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rows and the distance of the corallites within the
rows are slightly larger in the present material. 
Occurrence. Bajocian of France (Haute-Marne)
Langres (MNHN A26574). Kimmeridgian of Ger-
many (Bayern) Saal an der Donau (FLH 3266).
Tithonian of Japan (Fukushima-ken) Soma-gun
area (TUM nn). Lower Hauterivian (Radiatus Zone)
of France (Yonne) Fontenoy, field S the junction to
Les Merles (BSPG 2003 XX 5290); Fontenoy, field
N the junction to Les Merles (BSPG 2003 XX
5070); Fontenoy, section in Guillorets W Fontenoy
(BSPG 2003 XX 5054); Leugny, Les Cassines 4
km E Leugny; Gy-l’Evêque (MNHN nn); Leugny,
Les Cassines 4 km E Leugny. Upper Hauterivian of
Japan (Miyagi-ken) Kesennuma-shi, Oshima,
Yogai (TUM 65384). Upper Barremian of France
(Ardèche) St.Remèze, Pont de Laval.

Periseris frondescens (Orbigny, 1850) 
Figure 24

v* 1850 Synastrea frondescens Orbigny, (2), p. 94 
v 1887 Thamnastrea renevieri; Koby, p. 379, pl.

103, fig. 2 
v 1936 Centrastraea ex. aff. insignis de Fromentel

1887; Hackemesser, p. 56 
v 2006 Microsolena sp.; Löser and Ferry, p. 484,

figs. 5.7-9 
Material. MGB 83323; 2 thin sections.
Dimensions. See Table 20.

Remarks. The present specimen differs from the
type material of Periseris frondescens by less reg-
ular calicular rows. 
Occurrence. Bajocian of Germany (Bayern)
Amberg, Bernricht (ABP K2). Callovian of Switzer-
land (Vaud) Jura, Ste. Croix. Kimmeridgian of Ger-
many (Bayern) Saal an der Donau (FLH 3749).
Cretaceous of Greece (Fokída) Kiona massif,
Panourgias. Lower Hauterivian (Radiatus Zone) of
France (Yonne) Saint-Sauveur. Upper Barremian
of France (Ardèche) St. Remèze, Pont de Laval.

Genus PLACOSERIS Fromentel, 1863 
Type species. Placoseris patella Fromentel, 1863,
by subsequente definition. 

Placoseris poculum (Fromentel, 1857) 
Figure 25

v* 1857 Trochoseris poculum Fromentel, p. 18, pl. 1,
figs. 5, 6 

v 1863b Leptophyllia poculum; Fromentel, p. 304, pl.
48, fig. 1 

vp 1989 Acrosmilia patellata (Michelin 1845); Löser,
p. 131, text-fig. 34, pl. 26, fig. 1 

vp 1994 ? Acrosmilia sp.; Löser, p. 30, text-fig. 19-
21, pl. 10, fig. 6 

v 2014 Acrosmilia patella (de Fromentel, 1863);
Löser, p. 35, fig. 5f 

Material. MGB 83260; 1 thin section.
Dimensions. (83260) c, 2.3 x 16.1 mm; s, 143. 
Remarks. In the previous literature, the genus Pla-
coseris was considered synonymous with Acros-

TABLE 19. Measurements of MGB 83277.

n min-max µ s cv µ±s

ccd 25 3.04-5.62 4.44 0.73 16.5 3.71-5.18

crd 15 3.26-4.72 3.96 0.40 10.3 3.55-4.37

s 20 18-28 21.9 3.12 14.2 19-25 

FIGURE 24. Periseris frondescens Orbigny, 1850, MGB 83323. 10: transversal thin section. 11: transversal thin sec-
tion, detail. 12: longitudinal thin section. Scale 1 mm.

TABLE 20. Measurements of MGB 83323.

n min-max µ s cv µ±s

crd 10 2.45-3.22 2.77 0.24 8.9 2.52-3.02

cdw 10 1.41-3.24 2.22 0.66 29.6 1.56-2.89

s 10 19-32 25.7 3.97 15.4 22-30 



LÖSER ET AL.: SPANISH VALANGINIAN CORALS

24

milia Orbigny, 1849. Acrosmilia is a conceptual
genus; the type specimen of the type species is
available but so poorly preserved that important
diagnostic features, such as the presence or
absence of pennulae, cannot be observed. It is
therefore recommended to re-establish the use of
the genus Leptophyllia that is currently considered
a junior synonym of Acrosmilia. The type material
of the type species of Leptophyllia is better pre-
served and moreover, it is easier to obtain topotyp-
ical material. The study of type specimens and
topotypical material has shown that Leptophyllia is
more related to the mainly Late Cretaceous family
Synastraeidae and restricted to the Late Creta-
ceous, whereas Placoseris belongs to the Jurassic
to mainly Lower Cretaceous family Latomeandri-
dae. Leptophyllia has thicker and less perforate
septa whereas in Placoseris the septa are thinner
and more perforate at the inner margin. Moreover,
the septa are often connected to each other in the
latter, a characteristic that is less common in Lepto-
phyllia (see Löser et al., 2019 for details). 
Occurrence. Hauterivian of France (Haute-Marne)
Saint Dizier (MNHN nn). Lower Hauterivian (Radia-
tus Zone) of France (Haute-Marne) Saint Dizier.
Lower Cenomanian (Mantelli Zone) of Germany
(Nordrhein/Westfalen) Mülheim/Ruhr, Kassenberg
(BSPG 2003 XX 1079). Lower Cenomanian (Dixoni
Zone) of Spain (Cantabria, Santander) Cobreces,
Luaña playa (BSPG 2007 V 372). Middle Ceno-
manian of Germany (Bayern) Roßstein-Almen
(LFU 8336SG015155#1). Upper Cenomanian (Ple-
nus Zone) of Germany (Sachsen) Dresden-Plauen,
Ratssteinbruch, southern quarry. Latest Ceno-
manian (Juddi Zone) of France (Aude) Les Cor-
bières, Sougraigne, Prat-Périé (BSPG 2011 XXVI
17).

Genus THALAMOCAENIOPSIS Alloiteau, 1954 
Type species. Thalamocaeniopsis ouenzensis
Alloiteau, 1954, by original designation. 

Thalamocaeniopsis explanata (Reig Oriol, 1994)
Figure 26

v 1880 Isastraea serialis ME and H; Achiardi, p.
247 

v* 1994 Microsolena explanata n. sp.; Reig Oriol, p.
33, pl. 4, fig. 8, pl. 5, fig. 1 

v 1996 Latiastrea cf. kaufmanni (Koby, 1897);
Baron-Szabo and Steuber, p. 25, pl. 15,
figs. 1, 2 

v 2018 Thalamocaeniopsis explanata (Reig Oriol,
1994); Löser, Steuber, and Löser, p. 44, pl.
4, figs. 7-9 

Material. MGB 83275; 1 thin section.
Dimensions. See Table 21.
Remarks. The genus Thalamocaeniopsis was
described and the type material was depicted in
Löser (2016). The present material differs slightly
from the type material of Th. explanata by smaller
dimensions. Because of its enlarged corallites the
specimen shows a certain affinity to Latiastrea
material from the same area, but corallite rows
could not be found. 
Occurrence. Bathonian of Italy (Veneto, Verona)
Monte Pastello. Kimmeridgian of France (Jura) Val-
fin (MNHN BeauG222). Upper Barremian to Lower
Aptian of Poland, Malopolskie (UJ nn). Lower
Aptian of Greece (Viotía) Levadia, Perachorion
(BSPG 2003 XX 5723); Arachova. Aptian to Albian
of Greece (Fokída) Mariolada, S spring Kria Vrissi,
trail section (BSPG 2009 XV 21). Upper Aptian of
Spain (Valencia, Castellón) Benicasin, La Venta
(FGUB LV-31). Upper Aptian (Nolani Zone) of
Spain (Cataluña, Barcelona) Garraf, Las Mes-
quites. Lower Albian of Mexico (Sonora) Tuape,

FIGURE 25. Placoseris poculum (Fromentel, 1857), MGB 83260. 1: transversal thin section. 2: transversal thin sec-
tion, detail. Scale 1 mm.
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Cerro de la Espina (ERNO L-4297); Santa Ana
(ERNO L-4407). Lower Cenomanian of Greece
(Kozani) Kozani, Nea Nikopoli. Lower Cenomanian
(Dixoni Zone) of Spain (Cantabria, Santander)
Cobreces, Luaña playa (BSPG 2007 V 328).

Family MICROSOLENIDAE Koby, 1889 
Genus EOCOMOSERIS Melnikova, Roniewicz and 

Loeser, 1993 
Type species. Eocomoseris gurumdyensis
Roniewicz, 2011 nom. nov. pro Eocomoseris
ramosa Melnikova, Roniewicz and Loeser, 1993,
by original designation. 
Remarks. The genus Eocomoseris was originally
only described with one Cretaceous species. Later
revisions of type material revealed that there exists
another two formally described species. The dis-
tinction of species is difficult because the principal
characteristic – the distance of the corallite centres
– varies within one colony. The material presented
here is not well enough preserved to establish new
taxa. For the distinction of the four species in the
study area see Table 22.

Eocomoseris sp. 1 
Figure 27

v 2012 Eocomoseris raueni Melnikowa et al., 1993;
Bover Arnal, Löser and Moreno Bedmar, p.
58, figs. 11I-K 

v 2013 Eocomoseris raueni Melnikova et al. 1993;
Löser, Castro and Nieto, p. 25, pl. 8, figs.
11-12 

Material. MGB 83343, 83347; 4 thin sections.
Dimensions. See Table 23.
Occurrence. Valanginian to Aptian of Mexico
(Puebla) San Juan Raya (IGM 9196). Lower Aptian
(Furcata Zone) of Spain (Aragón, Teruel) Teruel, La
Serna. Albian to Lower Cenomanian of UK (Devon-
shire) Branscombe, Culverhole (NHM 49). Lower
Upper Albian (Inflatum Zone) of Spain (Valencia,
Alicante) Sierra de Llorençá. Lower Cenomanian
(Dixoni Zone) of Spain (Cantabria, Santander)
Cobreces, Luaña playa (BSPG 2007 V 412). Upper
Cenomanian (Geslinianum Zone) of Portugal
(Coimbra) Carrasqueira (ERNO L-132314).

Eocomoseris sp. 2 
Figure 28

v 2009 Eocomoseris raueni Löser, 1993; Morycowa
and Masse, p. 112, fig. 9 

v 2017 Eocomoseris sp.; Löser and Bilotte, p. 13,
figs. 9g-i 

Material. MGB 83247; 2 thin sections.
Dimensions. See Table 24.
Occurrence. Valanginian of Switzerland (Vaud)
Arzier (MGL nn). Valanginian to Aptian of Mexico

FIGURE 26. Thalamocaeniopsis explanata Reig Oriol, 1994, MGB 83275. 1: transversal thin section. 2: transversal
thin section, detail. Scale 1 mm.

TABLE 21. Measurements of MGB 83275.

n min-max µ s cv µ±s

clmin 20 2.79-3.88 3.33 0.34 10.4 2.98-3.68

clmax 20 3.56-5.22 4.48 0.52 11.5 3.96-5.00

ccd 20 3.15-4.46 3.74 0.35 9.4 3.38-4.09

s 8 51-72 61.6 6.67 10.8 55-68 

TABLE 22. Distinction of the Eocomoseris species within
the study area.

Small lumen
(mm)

Corallite 
distance

(mm)
Number of 

septa Species 

1.2 - 1.5 1.6 - 2.1 21 - 25 sp. 1

1.7 - 2.2 1.8 - 2.5 14 - 18 sp. 2 

2.6 - 3.0 2.4 - 3.7 21 - 23 sp. 3

2.7 - 3.3 2.9 - 3.9 23 - 27 sp. 4
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(Puebla) San Juan Raya (IGM 9208). Lower Upper
Barremian of France (Bouches-du-Rhône)
Chainon la Fare, Saint Chamas, canal EDF. Ceno-
manian of Greece (Fokída) Kiona massif, Panourg-
ias [= Dremisa] (BSPG 2003 XX 5902). Lower
Cenomanian (Dixoni Zone) of Spain (Cantabria,
Santander) Cobreces, Luaña playa (BSPG 2007 V
028). Latest Cenomanian (Juddi Zone) of France
(Aude) Les Corbières, Col de Escudiés (UPS HL
008).

Eocomoseris sp. 3 
Figure 29

Material. MGB 83234; 1 thin section.

v 1880 Microsolena (?) spec.; Toula, p. 254, pl. 6,
fig. 12 

v 2009 Eocomoseris sp.; Löser, Stemann, and
Mitchell, p. 343, figs. 6.11-6.12 

v 2018 Eocomoseris sp.; Löser, Steuber, and
Löser, p. 45, pl. 5, figs. 1-3 

Dimensions. See Table 25.
Occurrence. Hauterivian of Jamaica (Saint Catha-
rine) Benbow Inlier, Copper. Lower Cenomanian of
Greece (Kozani) Kozani, Nea Nikopoli; Serbia
(East Serbia) Pirot, Modrestena.

Eocomoseris sp. 4 
Figure 30

TABLE 23. Measurements of MGB 83343.

n min-max µ s cv µ±s

clmin 20 0.98-1.54 1.32 0.16 12.3 1.16-1.48

clmax 20 1.39-2.17 1.75 0.21 12.2 1.54-1.97

ccd 20 1.33-2.41 1.85 0.27 14.6 1.58-2.12

s 6 19-26 23.0 2.44 10.6 21-25 

FIGURE 28. Eocomoseris sp. 2, MGB 83247. 1: transversal thin section. 2: transversal thin section, detail. 3: longitu-
dinal thin section. Scale 1 mm.

TABLE 24. Measurements of MGB 83247.

n min-max µ s cv µ±s

clmin 6 1.85-2.33 2.04 0.17 8.4 1.86-2.21

clmax 6 1.74-2.36 2.08 0.21 10.1 1.86-2.29

ccd 10 1.83-2.73 2.14 0.33 15.8 1.80-2.48

s 5 14-18 16.0 1.58 9.8 14-18 

FIGURE 27. Eocomoseris sp. 1, MGB 83343. 1: transversal thin section. 2: transversal thin section, detail. 3: longitudi-
nal thin section. Scale 1 mm.
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Material. MGB 83231; 2 thin sections.
Dimensions. See Table 26.
Remarks. This specimen compares well to Eoco-
moseris sp. 3 in its corallite dimensions but clearly
has a higher number of septa. 

Genus MEANDRARAEA Etallon, 1859 
Type species. Meandraraea marcouana Etallon,
1859, by subsequente definition. 

Meandraraea miyakoensis Eguchi, 1951 
Figure 31

Material. MGB 83226; 1 thin section.

vp 1898 Maeandraraea maeandroides; Koby, p. 85,
pl. 20, figs. 3-6 

v* 1951 Meandrarea miyakoensis Eguchi, p. 38, pl.
9, fig. 8 

Dimensions. See Table 27.
Remarks. The genus was recently described in
larger detail (Löser, 2016). The corallite series are
short, as in the type species of the genus. The
name Maeandraraea maeandroides cannot be
applied to our material because the type series of
this species consists of five syntypes that repre-
sent different species. A lectotype has not been
designated.

FIGURE 29. Eocomoseris sp. 3, MGB 83234. 1: transversal thin section. 2: transversal thin section, detail. 3: longitudi-
nal thin section. Scale 1 mm.

TABLE 25. Measurements of MGB 83234.

n min-max µ s cv µ±s

clmin 5 2.58-3.03 2.82 0.18 6.6 2.64-3.01

clmax 5 2.68-4.22 3.34 0.62 18.6 2.72-3.97

ccd 10 2.37-3.99 3.05 0.61 19.9 2.44-3.66

s 10 20-24 22.1 1.28 5.8 21-23 

FIGURE 30. Eocomoseris sp. 4, MGB 83231. 1: transversal thin section. 2: transversal thin section, detail. 3: longitu-
dinal thin section. Scale 1 mm.

TABLE 26. Measurements of MGB 83231.

n min-max µ s cv µ±s

clmin 20 2.48-3.51 2.97 0.32 10.9 2.65-3.30

clmax 20 3.03-3.61 3.33 0.16 4.9 3.17-3.49

ccd 20 2.73-4.35 3.40 0.49 14.6 2.90-3.90

s 5 23-28 25.0 2.34 9.3 23-27 
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Occurrence. Callovian to Kimmeridgian of Japan
(Kochi-ken) Takaoka-gun, Sakawa-cho, Kamo,
Mitoda (TUM 38443). Kimmeridgian of Spain (Ibe-
rian Chaines) 70 Moscardón (RUB MK25). Barre-
mian of France (Doubs) Morteau. Latest Aptian of
Japan (Iwate-ken) Shimohei-gun, Tanohata-mura,
Koikorobe.

Genus MICROSOLENA Lamouroux, 1821
Type Species. Microsolena porosa Lamouroux,
1821, by monotypy. 

Microsolena interjecta Alloiteau, 1958 
Figure 32

v* 1958 Microsolena interjecta Alloiteau, p. 90, pl. 1:
1, pl. 15: 6

v 2018 Microsolena ? interjecta Alloiteau, 1958;
Löser, Steuber, and Löser, p. 45, pl. 5, figs.
4-6 

Material. MGB 83338; 2 thin sections.
Dimensions. See Table 28.
Remarks. The genus was recently described in
larger detail (Löser, 2016) and the species in Löser
et al. (2018).
Occurrence. Bathonian of Madagascar, W Ampa-
kabo (MNHN M05096). Lower Cenomanian of
France (Charente-Maritime) Fouras (BSPG 2003
XX 5599); Greece (Kozani) Kozani, Nea Nikopoli.
Upper Cenomanian of France (Bouches-du-

FIGURE 31. Meandraraea miyakoensis Eguchi, 1951, MGB 83226. 1: transversal thin section. 2: transversal thin sec-
tion, detail. 3: longitudinal thin section. Scale 1 mm.

TABLE 27. Measurements of MGB 83226.

n min-max µ s cv µ±s

crd 10 2.44-4.06 3.37 0.50 14.8 2.87-3.87

cdw 12 2.13-3.12 2.63 0.29 11.0 2.34-2.92

s 10 17-23 19.7 1.70 8.6 18-21 

FIGURE 32. Microsolena interjecta Alloiteau, 1958, MGB 83338. 10: transversal thin section. 11: transversal thin sec-
tion, detail. 12: longitudinal thin section. Scale 1 mm.

TABLE 28. Measurements of MGB 83338.

n min-max µ s cv µ±s

ccd 20 1.87-2.92 2.30 0.29 12.7 2.00-2.59

s 5 31-38 34.8 2.58 7.4 32-37 
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Rhône) Martigues, trench along road between Mar-
tigues and La Couronne (BSPG 2003 XX 5399).

Microsolena sp. 1 
Figure 33

? 1985 Microsolena foliosa Roniewicz; Geyer and
Rosendahl, p. 167, pl. 1, fig. 5 

v 1994 Microsolena kugleri Wells 1948; Löser, p.
56, text-figs. 46, 47, pl. 1, fig. 1, pl. 8, fig. 2,
pl. 11, fig. 4 

v 1997 Microsolena kobyi Prever, 1909; Baron-
Szabo, p. 83, pl. 13, fig. 4 

v 1998 Microsolena insignis (Duncan 1879); Schöll-
horn, p. 101, pl. 25, fig. 2 

v 2003 Meandrophyllia lotharinga (Michelin, 1843);
Baron-Szabo and González León, p. 212,
fig. 8A 

v 2009 Microsolena aff. crassisepta Sikharulidze,
1985; Löser, Stemann and Mitchell, p. 343,
figs. 7.6, 7.9 

Material. MGB 83335; 2 thin sections.
Dimensions. See Table 29.
Occurrence. Upper Oxfordian of Poland, Sta-
niewice (ZPAL Hiii1211). Hauterivian of Jamaica
(Saint Catharine) Benbow Inlier, Copper. Upper
Barremian of Poland (Malopolskie, Tarnów)
Tarnów, Trzemesna (UJ 4P nn). Upper Barremian
to Lower Aptian (Sartousi - Weissi Zone) of Ger-
many (Bayern) Allgäuer Helvetikum, Tiefenbach,
Kiesgrube Schwarzenberg (BSPG 1994 XI 186).
Upper Barremian to Lower Aptian (Lenticularis
Zone) of Mexico (Sonora) Ures, Cerro de Oro.
Lower Upper Aptian of Spain (Cataluña, Lérida) Alt

Urgell, Sta. Fé, Font Bordonera. Earlymost Albian
(Tardefurcata Zone) of Spain (Cataluña, Tarragona)
Baix Penedès, Masarbones, field N (BSPG 2003
XX 6022). Lower Albian of Mexico (Sonora) Agua
Prieta, E San Bernardino Valley, Cordon Caloso
(ERNO L-4445). Lower Cenomanian (Mantelli
Zone) of Germany (Nordrhein/Westfalen) Mülheim/
Ruhr, Kassenberg (BSPG 2003 XX 1005). Lower
Cenomanian of France (Charente-Maritime)
Fouras (ERNO L-5596). Lower Cenomanian (Dix-
oni Zone) of Germany (Sachsen) Meißen-Zscheila,
Trinitatis church (ERNO L-6152). Upper Turonian
to Lower Coniacian of Austria (Tirol) Brandenberg,
Haidach.

Microsolena sp. 2
Figure 34

vp 1879 Thamnastraea Ramsayi; Duncan, p. 92, pl.
8, fig. 6 

v 1974 Microsolena distefanoi (Prever); Turnšek
and Buser, p. 21, 37, pl. 11, fig. 2 

v 1997 Thamnoseris arborescens Felix, 1891;
Baron-Szabo, p. 88, pl. 16, figs. 2, 4 

v 2003 Microsolena kobyi Prever, 1909; Baron-
Szabo and González León, p. 215, fig. 7A 

v 2006 Microsolena sp.; Löser, p. 44, fig. 4G 
v 2014 Actinaraea tenuis Morycowa, 1971; Baron-

Szabo, pl. 58, fig. 3, 59, figs. 1, 2 
Material. MGB 83342; 2 thin sections.
Dimensions. See Table 30.
Remarks. The present material compares in its
corallite dimensions to Microsolena haldonensis
(Duncan, 1879), but has fewer septa. 
Occurrence. Valanginian to Aptian of Mexico
(Puebla) San Juan Raya (IGM). Barremian of
France (Doubs) Morteau (MHNN 26777); Mexico
(Puebla) Tehuacán, San Antonio Texcala. Upper
Barremian to Lower Aptian (Sartousi - Weissi
Zone) of Germany (Bayern) Allgäuer Helvetikum,

FIGURE 33. Microsolena sp. 1, MGB 83335. 1: transversal thin section. 2: transversal thin section, detail. 3: longitudi-
nal thin section. Scale 1 mm.

TABLE 29. Measurements of MGB 83335.

n min-max µ s cv µ±s

ccd 25 2.57-4.96 3.61 0.68 18.9 2.92-4.29

s 10 27-38 32.5 3.53 10.8 29-36 
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Brandalpe (BSPG 1997 V 1). Lower Aptian of Slo-
venia (West Slovenia) Banskja Planota, Osojnica.
Earlymost Albian (Tardefurcata Zone) of Spain
(Cataluña, Barcelona) Alt Penedès, Castellvi de la
Marca, Can Pascual (BSPG 2003 XX 6275). Lower
Albian of Mexico (Sonora) Agua Prieta, E San Ber-
nardino Valley, Cordon Caloso (ERNO L-4203);
Ures, Cerro de Oro (ERNO 3092). Upper Albian of
UK (Devonshire) Exeter, Haldon Hill. Lower Ceno-
manian (Dixoni Zone) of Spain (Cantabria,
Santander) Cobreces, Luaña playa (BSPG 2007 V
326). Upper Turonian to Lower Coniacian of
Austria (Tirol) Brandenberg, Haidach.

Superfamily EUGYROIDEA Achiardi, 1875 
Family SOLENOCOENIIDAE Roniewicz, 2008 
Genus BILATEROCOENIA Morycowa, 1974 

Type species. Bilaterocoenia hexaseptata Mory-
cowa, 1974, by original designation. 

Bilaterocoenia sp. 
Figure 35

Material. MGB 83281; 1 thin section.
Dimensions. See Table 31.
Remarks. The genus Bilaterocoenia is well known
but rare. Three species are formally described; the
present specimen differs from all known species by
the very small corallite dimensions and could rep-
resent a new species. 

Genus CONFUSAFORMA Löser, 1987 
Type species. Confusaforma weyeri Löser, 1987,
by original designation. 

Confusaforma prima sp. nov. Löser 
Figure 36

zoobank.org/305E2A06-753B-499D-981B-6B12BB3D01B9

TABLE 30. Measurements of MGB 83342.

n min-max µ s cv µ±s

ccd 20 2.42-3.56 2.97 0.33 11.3 2.63-3.31

s 15 23-34 28.8 3.48 12.1 25-32 

FIGURE 35. Bilaterocoenia sp., MGB 83281. 1: transversal thin section. 2: transversal thin section, detail. 3: longitudi-
nal thin section. Scale 1 mm.

FIGURE 34. Microsolena sp. 2, MGB 83342. 1: transversal thin section. 2: transversal thin section, detail. 3: longitudi-
nal thin section. Scale 1 mm.
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v 2003 Confusaforma weyeri Löser, 1987; Baron-
Szabo and González León, p. 207, fig. 7B 

v 2013 Confusaforma sp.; Löser, Castro and Nieto,
p. 29, pl. 9, figs. 10-12 

v 2015 Confusaforma aff. weyeri Löser, 1987;
Löser, p. 17, figs. 1D-F 

Etymology. Prima, the first. The species is the ear-
liest record of the genus. 
Holotype. MGB 83346 with two thin sections.
Type locality. Puerto Llano section, Cabañas,
Sierra de Cazorla, Jaén, Andalucía, Spain.
Type level. Sierra del Pozo Fm, Lower Valangin-
ian.
Depository. Museo de Geología de Barcelona,
Spain.
Diagnosis. Confusaforma with an average small
calicular diameter of 1.09 mm and an average

large calicular diameter of 1.29 mm. The septal
number varies between three and five.
Material. MGB 83346; 2 thin sections.
Dimensions. See Table 32.
Description. Cerioid colony. Corallite outline irreg-
ular. Septa compact. Microstructure of septa
unknown. Septa in cross section externally thick
and of triangular outline. Symmetry of septa irregu-
lar. Septa very short, reduced to ridges, not con-
nected to each other. Septal lateral face smooth,
inner margin smooth. Pali, costae, synapticulae,
and columella absent. Endotheca consists of
numerous and regular tabulae. Wall compact, but
its structure is unknown. Budding extracalicinal. 
Comparison. From Confusaforma weyeri the new
species distinguishes by larger calicular dimen-
sions. Even larger dimensions show material

TABLE 31. Measurements of MGB 83281.

n min-max µ s cv µ±s

clmin 18 1.09-1.61 1.36 0.13 9.5 1.23-1.49

clmax 18 1.28-2.09 1.66 0.25 15.4 1.41-1.92

ccd 15 1.74-2.91 2.42 0.34 14.1 2.08-2.77

s 15 8-12 10.06 0.79 7.9 9-11 

FIGURE 36. Confusaforma prima sp. nov. Löser, MGB 83346. 1: transversal thin section. 2: transversal thin section,
detail. 3: longitudinal thin section. Scale 1 mm.

TABLE 32. Measurements of MGB 83346.

n min-max µ s cv µ±s

clmin 30 0.87-1.30 1.09 0.12 11.4 0.96-1.21

clmax 30 1.02-1.50 1.29 0.12 9.8 1.17-1.42

ccd 30 1.85-2.48 2.14 0.17 8.1 1.97-2.32

s 30 3-5 4.0 0.69 17.3 3-5 
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described by Löser, Castro and Nieto (2013) from
the Upper Albian of southern Spain. C. carpathica
Kolodziej, 1995, does not belong to this genus. 
Occurrence. Lower Aptian of Italy (Abruzzi,
L’Aquila) Monti d’Ocre, Sotto Colle Pagliare (PU
18162). Lower Albian of Mexico (Sonora) Tuape,
Cerro de la Espina. Lower Upper Albian (Inflatum
Zone) of Spain (Valencia, Alicante) Sierra de
Llorençá.

Genus CRYPTOCOENIA Orbigny, 1849 
Type species. Astrea alveolata Goldfuss, 1826, by
monotypy. 

Cryptocoenia neocomiensis Orbigny, 1850, 
Figure 37

v* 1850 Cryptocoenia neocomiensis Orbigny, (2), p.
92 

v 1881 Convexastrea bachmanni Koby; Koby, p.
103, pl. 23, fig. 5 

v 1881 Convexastrea meriani; Koby, p. 102, pl. 23,
figs. 1-4 

v 1881 Convexastrea bachmanni Koby; Koby, p.
103, pl. 23, fig. 5 

v 1897 Cryptocoenia Picteti; Koby, p. 32, pl. 2, figs.
11, 11a 

v 1966 Adelocoenia bachmanni Koby; Beauvais, p.
992, pl. 2, fig. 1 

v 1971 Pseudocoenia annae (Volz, 1903); Mory-
cowa, p. 42 

v 2006 Cryptocoenia corbariensis (Alloiteau, 1948);
Löser, p. 15, fig. 2A 

v 2016 Cryptocoenia neocomiensis Orbigny, 1850;
Löser, fig. C61 

Material. MGB 83310; 2 thin sections.
Dimensions. See Table 33.
Remarks. Cryptocoenia is a common Jurassic and
Early Cretaceous coral genus. It was recently
described and depicted (Löser, 2016). Cryptocoe-

nia neocomiensis is very closely related to Crypto-
coenia regularis (Fromentel, 1884), if not even
synonymous. The type specimens of both type
species derive from the same area (the Hauterivian
of the Paris Basin). 
Occurrence. Bathonian of Switzerland (Bern) Bolt-
igen. Lower Kimmeridgian of Spain (Iberian
Chaines) 08 Torrecilla, old road, northern wing
(RUB V12-1). Valanginian to Aptian of Mexico
(Puebla) San Juan Raya (IGM 9221). Upper
Valanginian to Lower Hauterivian of Mexico
(Puebla) San Juan Raya, Arroyo San Francisco
(ERNO L-nn). Lower Hauterivian (Radiatus Zone)
of France (Aube) Marolles (MHNG 4701); Troyes,
Vallières (CF 154); France (Haute-Marne) Saint
Dizier; France (Yonne) Fontenoy, field S the junc-
tion to Les Merles (BSPG 2003 XX 5037); Leugny,
Les Cassines 4 km E Leugny (BSPG 2003 XX
5098). Barremian of France (Doubs) Morteau;
Mexico (Puebla) Tehuacán, San Antonio Texcala
(GPSL FLX 2090). Barremian to Lower Aptian of
Romania (Suceava) Pojorîta area, Cîmpulung-
Moldovenesc, Rarau Mt. Lower Aptian (Furcata
Zone) of Spain (País Vasco, Vizcaya) Bilbao,
Peñascal, 1.5 m below top of the Fm, in the cutting
of the quarry (ERNO L-140306). Earlymost Albian
(Tardefurcata Zone) of Spain (Cataluña, Tarragona)
Baix Penedés, Marmellà, Can Xuec (BSPG 2003
XX 6224). Middle Albian of Mexico (Sonora)

TABLE 33. Measurements of MGB 83310.

n min-max µ s cv µ±s

clmin 20 2.19-2.93 2.55 0.21 8.3 2.34-2.76

clmax 20 2.58-3.41 2.91 0.25 8.7 2.66-3.17

ccd 20 2.76-3.65 3.22 0.27 8.4 2.94-3.49

s 6+6 

FIGURE 37. Cryptocoenia neocomiensis Orbigny, 1850, MGB 83310. 1: transversal thin section. 2: transversal thin
section,detail. 3: longitudinal thin section. Scale 1 mm.
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Tepache, Lampazos area, Espinazo de Diablo
(ERNO L-130103).

Genus SOLENOCOENIA Roniewicz, 1976 
Type species. Convexastrea semiradiata Etallon,
1864, by original designation. 

Solenocoenia gracilis Roniewicz, 1976 
Figure 38

v* 1976 Solenocoenia gracilis Roniewicz, p. 114, pl. 14,
fig. 4; pl. 15, fig. 1ab-2 

Material. MGB 83379; 1 thin section.
Dimensions. See Table 34.
Remarks. The genus was recently described in
detail (Löser, 2016). The present material com-
pares well to Solenocoenia gracilis in its corallite
dimensions and septal counts. The indication of the
genus in the study area extends its range into the
Lower Valanginian. 
Occurrence. Upper Oxfordian to Lower Kimmerid-
gian of Romania (Tulcea) Dobrogea (BUFGG
Do179). Kimmeridgian of Germany (Bayern) Saal
an der Donau (FLH 1036). Lower Kimmeridgian of
Romania (Tulcea) Topalu.

Superfamily HETEROCOENIOIDEA Oppenheim, 
1930 

Family CAROLASTRAEIDAE Eliášová, 1976 
Genus COMALIA Wells, 1932 

Type species. Comalia fasciculata Wells, 1932, by
original designation. 

Comalia fasciculata Wells, 1932 
Figure 39

v* 1932 Comalia fasciculata Wells, p. 255, pl. 30,
figs. 11, 11 a, pl. 37, fig. 2 

v 2016 Comalia fasciculata Wells, 1932; Löser, fig.
C42 

Material. MGB 83329; 2 thin sections.
Dimensions. See Table 35. 

FIGURE 38. Solenocoenia gracilis Roniewicz, 1976, MGB 83379. 1: transversal thin section. 2: transversal thin sec-
tion, detail. 3: longitudinal thin section. Scale 1 mm.

TABLE 34. Measurements of MGB 83379.

n min-max µ s cv µ±s

clmin 15 0.74-1.22 0.98 0.15 16.1 0.82-1.13

clmax 15 0.81-1.73 1.30 0.29 22.7 1.00-1.60

s 6+6 

FIGURE 39. Comalia fasciculata Wells, 1932, MGB 83329. 1: transversal thin section. 2: transversal thin section,
detail. 3: longitudinal thin section. Scale 1 mm.
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Remarks. The genus was recently described and
depicted (Löser, 2016). The genus is very similar to
Pleurocoenia Orbigny, 1849, but differs by the for-
mation of the inner margin of the only septum. The
septum is without ornamentation in Pleurocoenia
but branching in Comalia. 
Occurrence. Callovian to Kimmeridgian of Japan
(Kochi-ken) Takaoka-gun, Sakawa-cho, Kamo, Ari-
noki-dai near Umabara (TUM 43475-1). Tithonian
to Lower Berriasian of Czech Republic (Moravia)
Štramberk (CGS HF 215). Earlymost Albian (Tar-
defurcata Zone) of USA (Texas) Hays County,
Blanco River, Pleasant Valley Crossing.

HOLOCOENIA group 
Genus HOLOCOENIA Milne Edwards and Haime, 

1851 
Type species. Astrea micrantha Roemer, 1841, by
original designation. 

Holocoenia cf. micrantha (Roemer, 1841) 
Figure 40

Material. MGB 83284; 2 thin sections.
Dimensions. See Table 36.
Remarks. The genus Holocoenia was recently
revised (Löser, 2009) and again reported in Löser
(2016). The present specimen differs from H.
micrantha by a higher septal count. Most Holocoe-
nia species have 20 septa and are only distin-
guished by the corallite dimensions. 

Superfamily MISISTELLOIDEA Eliášová, 1976 
Family MISISTELLIDAE Eliášová, 1976 

Genus MISCELLOSMILIA Eliášová, 1976 
Type species. Miscellosmilia famosa Eliášová,
1976, by original designation. 

Miscellosmilia sp. 
Figure 41

Material. MGB 83264; 1 thin section.
Dimensions. (MGB 83264) c, 17 mm; s,
10+10+20+40. 
Remarks. The genus is very similar to Misistella
but is solitary (not phaceloid) and has a stronger
columella. The present specimen distinguishes
from the type species by its decameral septal sym-
metry and probably represents a new species. 
Occurrence. Tithonian to Lower Berriasian of
Czech Republic (Moravia) Štramberk (CGS HF
636).

Superfamily MONTLIVALTIOIDEA Felix, 1900 
Family MONTLIVALTIIDAE Felix, 1900 
Genus CLAUSASTREA Orbigny, 1849 

Type species. Clausastrea tessellata Orbigny,
1849, by monotypy. 

Clausastrea bolzei Alloiteau, 1960 
Figure 42

v* 1960 Clausastraea bolzei Alloiteau, p. 23, text-
figs. 8, 9, pl. 5, figs. 2, 4 

TABLE 35. Measurements of MGB 83329.

n min-max µ s cv µ±s

clmin 55 0.61-1.29 0.94 0.12 13.4 0.81-1.06

clmax 55 0.90-1.40 1.12 0.11 10.6 1.00-1.24

ccd 80 0.91-1.52 1.25 0.13 11.1 1.11-1.39 

FIGURE 40. Holocoenia cf. micrantha Roemer, 1841, MGB 83284. 1: transversal thin section. 2: transversal thin sec-
tion, detail. 3: longitudinal thin section. Scale 1 mm.

TABLE 36. Measurements of MGB 83284.

n min-max µ s cv µ±s

clmin 10 1.22-1.56 1.34 0.12 9.4 1.21-1.46

clmax 10 1.51-2.09 1.72 0.17 10.1 1.55-1.90

ccd 20 1.25-1.89 1.62 0.20 12.8 1.41-1.83

s 10 21-26 23.2 1.61 6.9 22-25 
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v 1960 Clausastraea saltensis n.sp.; Alloiteau, p.
25, text-fig. 10, pl. 2, fig. 2 

Material. MGB 83227; 2 thin sections.
Dimensions. See Table 37.
Remarks. The genus was described and depicted
in Löser (2016). The present material differs from
the diagnosis of the genus by confluent costae and
corallites arranged in rows. Nevertheless, it com-
pares well to the type material of C. bolzei. 
Occurrence. Tithonian of Spain (Valencia, Ali-
cante) La Querola (MNHN R10850). Tithonian to
Lower Berriasian of Czech Republic (Moravia)
Štramberk (CGS HF 3215). Valanginian to Aptian
of Mexico (Puebla) San Juan Raya (IGM 9205).
Lower Aptian (Tuarkyricus - Weissi Zone) of
France (Vaucluse) Sault. Lower Aptian of Tunisia,
Aïn el Baida, Cheid Mt.

Genus DIMORPHOCOENIA Fromentel, 1857 
Type species. Dimorphastrea crassisepta
Orbigny, 1850, by monotypy. 

Dimorphocoenia multitabulata (Morycowa, 1971)
Figure 43

v* 1971 Clausastraea alloiteaui multitabulata Mory-
cowa, p. 83, pl. 18, fig. 2 

Material. MGB 83328; 2 thin sections.
Dimensions. (MGB 83328) crd, 5.7-7 mm; cdw,
3.8-8.1 mm; s, 29-31. 
Remarks. The genus was recently depicted and
described (Löser, 2016). The present specimen
has less septa than the type of Dimorphocoenia
multitabulata (30-40). 
Occurrence. Lower Aptian (Tuarkyricus - Weissi
Zone) of France (Vaucluse) Sault (FSL). Lower
Aptian (Lenticularis Zone) of Romania (Suceava)

FIGURE 41. Miscellosmilia sp., MGB 83264. 1: transversal thin section. 2: transversal thin section, detail. Scale 1 mm.

FIGURE 42. Clausastrea bolzei Alloiteau, 1960, MGB 83227. 1: transversal thin section. 2: transversal thin section,
detail. 3: longitudinal thin section. Scale 1 mm.

TABLE 37. Measurements of MGB 83227.

n min-max µ s cv µ±s

crd 6 5.42-7.89 6.56 0.91 13.8 5.65-7.47

cdw 10 3.78-7.55 5.39 1.10 20.4 4.28-6.49

s 10 15-20 17.0 1.63 9.6 15-19 
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Pojorîta area, Cîmpulung-Moldovenesc, Valea
Izvorul Alb.

Superfamily STYLINOIDEA Orbigny, 1851 
Family AULASTRAEOPORIDAE Alloiteau, 1957

Genus EOPREVERASTREA gen. nov. Löser 
zoobank.org/5C7B540D-5D39-48EF-9C35-A42430602B37

Type species. Eopreverastrea llanoensis sp. nov.
Löser. 
Etymology. As a possible precursor of the genus
Preverastraea. 
Diagnosis. Astreoid colony. Corallite outline irreg-
ular. Septa compact. Microstructure of small-sized
trabeculae, septa with a central dark line. Septa in
cross section externally slightly thicker, tapering
slightly towards the centre. Septal maximum thick-
ness 500 µm. Symmetry of septa radial and regu-
larly developed, in the type species in a pentameral
symmetry. Cycles of septa subregular, one cycle of
five septa in the type species. Septa hardly enter
into the calicular space, they are very short,
reduced to ridges, not connected to each other. A
main septum is present but it is very thin and rather
an apophysal ornamentation. Septal distal margin
unknown, lateral face with fine thorns, inner margin
with apophysal septa. All septa visible in the coral-
lite are apophysal septa. They are thin and in an
irregular number. Pali absent. Costae present, con-
fluent or not. Synapticulae absent. Columella
absent. Endotheca consists of large dissepiments.
The compact wall has the same structure as septa,
is therefore septothecal. Coenosteum broad, with
the same extend as the corallite diameter, consists
of costae and exothecal dissepiments. Budding
extracalicinal. 
Comparison. Closely related are Preverastrea
Beauvais, 1976, and Paracanthogyra Morycowa
and Marcopoulou-Diacantoni, 1997. In both gen-

era, septa enter in the corallite space, and long
apophysal septa are absent. 
Species. Only the type species.

Eopreverastrea llanoensis sp. nov. Löser 
Figures 44, 45

zoobank.org/E040CD3D-022A-42BD-9035-B3B46C3446C6

Etymology. After the locality Llano. 
Holotype. MGB 83265 with three thin sections.
Type locality. Puerto Llano section, Cabañas,
Sierra de Cazorla, Jaén, Andalucía, Spain.
Type level. Sierra del Pozo Fm, Lower Valangin-
ian.
Depository. Museo de Geología de Barcelona,
Spain.
Diagnosis. Eopreverastrea with small corallites (1-
2 mm), five septa and between 2 and 12 apophysal
septa, of which one is longer than all other. 
Material. MGB 83265; 3 thin sections.
Dimensions. See Table 38.
Description. As for the genus.

Family RHIPIDOGYRIDAE Koby, 1905 
Genus PLACOGYRA Koby, 1905 

Type species. Placogyra felixi Koby, 1905, by
monotypy. 

Placogyra cf. hykeli Eliášová, 1973 
Figure 46

v 2008 Ogilvinella sp.; Tomás, Löser and Salas
Roig, p. 525, fig. 13I, J 

Material. MGB 83345; 1 thin section.
Dimensions. See Table 39.
Remarks. The genus was just recently described
and depicted (Löser, 2016). The present material
has larger dimensions than Placogyra hykeli. 
Occurrence. Upper Aptian of Spain (Valencia,
Castellón) Benicasin, La Venta.

FIGURE 43. Dimorphocoenia multitabulata (Morycowa, 1971), MGB 83328. 1: transversal thin section. 2: transversal
thin section, detail. 3: longitudinal thin section. Scale 1 mm.
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Genus RHIPIDOGYRA Milne Edwards and Haime, 
1848 

Type species. Lobophyllia flabellum Michelin,
1843, by subsequente definition. 

Rhipidogyra sp. 
Figure 47

Material. MGB 83291, 83299, 83308; 3 thin sec-
tions.
Dimensions. (MGB 83299) c, 11.8 x 64.4 mm; s,
350; sd 15 / 5 mm. 
Remarks. Rhipidogyra is a mostly Jurassic genus;
the majority of Cretaceous species assigned to this
genus belong to other genera. More than 20 spe-
cies are described from the Jurassic. Because the
knowledge is poor how these species have to be
distinguished, the present material remains in open
nomenclature. 

Family STYLINIDAE Orbigny, 1851 
Genus ALLOITEAUCOENIA Beauvais, 1964 

Type species. Alloiteaucoenia tumularis Beauvais,
1964, by original designation. 

Alloiteaucoenia bernardina (Orbigny, 1850)
Figure 48

Material. MGB 83229, 83304; 6 thin sections.
v* 1850 Pseudocoenia bernardina Orbigny, p. 34 
v 1979 Heliocoenia variabilis Etallon, 1859; Sikha-

rulidze, p. 10, text-fig. 3, pl. 1, fig. 1, pl. 4,
fig. 1 

v 2016 Pseudocoenia bernardina Orbigny, 1850;
Löser, fig. P125 

2018 Heliocoenia variabilis Etallon, 1859; Ricci,
Lathuilière and Rusciadelli, p. 469 pl. 16, fig.
1-4 

Dimensions. See Table 40.
Remarks. Pseudocoenia was originally estab-
lished by Orbigny (1850) as a “Cryptocoenia with
eight systems”, which means a Cryptocoenia with
a basic septal symmetry of eight. Wells (1936) des-
ignated the type species and selected a lectotype.
This lectotype does not correspond to the original
description of Orbigny. An attempt to correct this

FIGURE 44. Eopreverastrea llanoensis gen.nov. sp. nov., Löser. Drawing after MGB 83265. Ms, main septum. Arrows
point to apophysal septa. Scale 1 mm. 
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mistake by a decision of the International Commis-
sion on Zoological Nomenclature failed (Löser,
2007; Anonymous, 2013). The above mentioned
lectotype (figured in Löser, 2016) shows character-
istics that were later assigned to Heliocoenia Etal-
lon, 1859 and Alloiteaucoenia. In order to avoid
further confusion, we discard Pseudocoenia and
prefere to use Alloiteaucoenia. The type material of
its type species is available and was recently
depicted (Löser, 2016). The type material of the
type species of Heliocoenia is not available, and

FIGURE 45. Eopreverastrea llanoensis gen.nov. sp. nov., Löser, MGB 83265. 1: transversal thin section. 2: transver-
sal thin section, detail. 3: transversal thin section, detail. 4: longitudinal thin section. Scale 1 mm.

TABLE 38. Measurements of MGB 83265.

n min-max µ s cv µ±s

clmin 30 0.97-1.75 1.45 0.19 13.4 1.25-1.64

clmax 30 1.02-1.93 1.52 0.20 13.7 1.31-1.73

ccd 30 2.01-3.59 2.76 0.43 15.9 2.32-3.20

s 10 7-17 11.8 3.55 30.1 8-15 
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the illustration in Etallon (1859) gives no informa-
tion. 
Occurrence. Oxfordian of France (Ain) Nantua,
Landeyron (MNHN R09199); Charix (MJSN
S2247). Kimmeridgian to Tithonian of Italy (Abru-
zzi, L’Aquila) Scanno, Monte Rotondo. Tithonian to
Berriasian of Georgia (Racha) Tskhanari. Upper
Tithonian of Austria (Oberösterreich) Ewigen Wand
N Bad Goisern (HJGL nn).

Genus STYLINA de Lamarck, 1816 
Type species. Stylina echinulata de Lamarck,
1816, by monotypy. 
Remarks. The taxonomic problems of the genus
Stylina were discussed in Löser (2016). The genus

is conceptual, but widely accepted in the sense of
Gill (1977) as a plocoid colony with septa that bear
at their septal inner margins small ear-like orna-
mentations, named by Gill auriculae. For the dis-
tinction of the various Stylina species in the study
area see Table 41.

Stylina arborea Achiardi, 1880, 
Figure 49

v* 1880 Stylina arborea Achiardi, p. 290, pl. 19, fig. 8 
1985 Stylina strambergensis Geyer, 1955; Geyer

and Rosendahl, p. 167, pl. 2, fig. 8 
v 2013 Stylina inwaldiensis (Ogilvie, 1897); Löser,

Werner, and Darga, p. 66, pl. 9, figs. 10-12 
v 2016 Plesiostylina hourcqi Alloiteau, 1958; Löser,

fig. P81 
Material. MGB 83384; 1 thin section.
Dimensions. See Table 42.
Occurrence. Middle Jurassic of Spain (Andalucía,
Cordoba) Puente Genil (UJDE P44); Spain (Anda-
lucia, Sevilla) Estepa (UJDE M7545). Bathonian of
Madagascar, Ampandrabé (MNHN M05152). Kim-
meridgian of Germany (Bayern) Saal an der Donau

FIGURE 46. Placogyra cf. hykeli Eliášová, 1973, MGB 83345. 1: transversal thin section. 2: transversal thin section,
detail. Scale 1 mm.

TABLE 39. Measurements of MGB 83345.

n min-max µ s cv µ±s

clmin 5 4.84-8.00 6.42 1.49 23.2 4.92-7.91

clmax 4 9.92-17.2 12.5 3.22 25.8 9.25-15.7

s 4 37-52 44.8 8.38 18.7 36-53 

FIGURE 47. Rhipidogyra sp., MGB 83299. transversal thin section. Scale 1 mm.
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(FLH 1046). Lower Tithonian of Italy (Veneto, Friuli)
Monte Cavallo, Polcenigo, Coltura di Sotto. Middle
Cenomanian of Germany (Bayern) Roßstein-
Almen.

Stylina digitiformis Achiardi, 1880 
Figure 50

v* 1880 Stylina digitiformis Achiardi, p. 302, pl. 20,
fig. 6 

1993 Stylina regularis de Fromentel, 1862; Mory-
cowa and Decrouez, p. 204, pl. 1, fig. 2 

Material. MGB 83355; 1 thin section.
Dimensions. See Table 43.

FIGURE 48. Alloiteaucoenia bernardina (Orbigny, 1850), MGB 83304. 1: transversal thin section. 2: transversal thin
section, detail. 3: longitudinal thin section. Scale 1 mm.

FIGURE 49. Stylina arborea Achiardi, 1880, MGB 83384. 1: transversal thin section. 2: transversal thin section, detail.
3: longitudinal thin section. Scale 1 mm.

TABLE 40. Measurements of MGB 83304.

TABLE 41. Distinction of the Stylina species within the
study area.

n min-max µ s cv µ±s

clmin 40 0.84-1.10 0.97 0.07 7.3 0.90-1.04

clmax 40 0.99-1.28 1.14 0.06 5.2 1.08-1.20

ccd 40 1.11-1.59 1.33 0.12 9.6 1.20-1.46

s 10 20-24 21.8 1.68 7.7 20-23 

Septal 
symmetry

Septal 
cycles

Small lumen
(mm) Species 

hexameral 2 1.4 -1.7 St. digitiformis

1.9 - 2.1 St. sp. 1

3 1.7 - 2.0 St. inflata

4 2.1 - 2.6 St. sp. 2

octameral 2 1.0 - 1.2 St. arborea

1.2 - 1.5 St. lamellosa

decameral 2 0.8 - 0.9 St. sp. 3

1.1 - 1.3 St. sp. 4

TABLE 42. Measurements of MGB 83384.

n min-max µ s cv µ±s

clmin 6 1.00-1.28 1.13 0.10 9.0 1.03-1.24

clmax 6 1.25-1.54 1.41 0.10 7.1 1.31-1.51

ccd 10 1.24-1.79 1.51 0.20 13.6 1.30-1.71

s 8+8 
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Occurrence. Lower Tithonian of Italy (Veneto, Fri-
uli) Monte Cavallo, Polcenigo, Coltura di Sotto.
Upper Tithonian to Berriasian of France (Var)
Grasse, St. Vallier-de-Thiey, Col de Ferrier (SGM
Fer. 16). Middle Berriasian of France (Haute-
Savoie) Mont Salève (MB 2817). Lower Hauteriv-
ian of France (Bouches-du-Rhône) Marseille,
Calanque de la Mounine (BSPG 2003 XX 5188).
Lower Barremian of France (Haute-Savoie)
Bornes, Pointe Blanche.

Stylina inflata Fromentel, 1856 
Figure 51

v* 1856 Stylina inflata Fromentel, p. 857 

v 1863a Stylina inflata; Fromentel, p. 30, pl. 3, fig. 1
v 1875 Stylina spissa; Becker, p. 147, pl. 37, fig. 4 
v 1881 Diplocoenia polymorpha; Koby, p. 72, pl. 18,

fig. 3 pl. 19, fig. 1 
v 1881 Stylina subramosa; Koby, p. 79, pl. 15, fig. 3

v 1909b Heliocoenia humberti Etallon; Prever, p. 994
fig. 9 

1964 Heliocoenia carpathica n.sp.; Morycowa, p.
42, text-fig. 5, pl. 6, fig. 3, pl. 7, figs. 4, 5, pl.
8, figs. 1, 2, pl. 11, fig. 3 

1985 Stylina sablensis Trautschold, 1886; Sikha-
rulidze, p. 16, pl. 2, fig. 3 

v 1994 Diplocoenia hayasakai Eguchi; Liao and
Xia, p. 176, pl. 52, figs. 9, 10 

v 1995 Stylina cf. sparsa Trautschold 1886; Löser
and Raeder, p. 43 

v 1997 Heliocoenia carpathica Morycowa, 1964;
Baron-Szabo, p. 37, pl. 2, fig. 4 

v 2006 Stylina carpathica (Morycowa, 1964); Löser
and Ferry, p. 476, figs. 3.6, 3.8 

v 2014 Heliocoenia carpathica Morycowa, 1964;
Baron-Szabo, pl. 81, fig. 6 

FIGURE 50. Stylina digitiformis Achiardi, 1880, MGB 83355. 1: transversal thin section. 2: transversal thin section,
detail. 3: longitudinal thin section. Scale 1 mm.

TABLE 43. Measurements of MGB 83355.

n min-max µ s cv µ±s

clmin 20 1.35-1.72 1.52 0.12 8.3 1.39-1.65

clmax 20 1.40-1.98 1.64 0.16 10.3 1.47-1.81

ccd 20 1.46-2.76 2.14 0.37 17.3 1.77-2.51

s 6+6 

FIGURE 51. Stylina inflata Fromentel, 1856, MGB 83258. 1: transversal thin section. 2: transversal thin section,
detail. 3: longitudinal thin section. Scale 1 mm.
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Material. MGB 83258, 83292, 83296, 83300,
83327, 83333, 83341; 3 thin sections.
Dimensions. See Table 44.
Occurrence. Bathonian of Madagascar, Aontzy
(MNHN M05181). Oxfordian of Switzerland (Jura)
Berner Jura. Upper Oxfordian of Poland (Swi-
etokrzyskie) Sainte-Croix, Niziny (ZPAL Hiii807).
Kimmeridgian (Beckeri Zone, Ulmense Subzone)
of Germany (Baden-Württemberg) Nattheim. Kim-
meridgian to Tithonian of Japan (Oita-ken) Minami-
amabe-gun, Honjo-mura, Oyabu valley 1.5 km SW
Shinkai (NSM PA 12551). Tithonian of Spain (Ibe-
rian Chaines) Mezalocha (RUB ME163); France
(Haute-Saône) Gray, Mantoche (MNHN M03646);
Italy (Abruzzi, L’Aquila) Paganica, Assergi-Portella.
Berriasian to Valanginian of China (Xizang [= Tibet]
Autonomous Region) Baingoin county, Toiba dis-
trict, Qangma, Riabadange. Berriasian to Hauteriv-
ian of France (Gard) Allègre (MHNG 4688).
Hauterivian of Georgia (Imereti) Mokhorotubani.
Barremian of France (Doubs) Morteau (MHNN
26778); France (Drôme) Remuzat, Valley of
Arnayon (SGM Arn. 11). Lower Barremian of
France (Drôme) Vercors Mts, section NW
Archiane. Upper Barremian of France (Ardèche)
St.Remèze, Pont de Laval. Upper Barremian to
Lower Aptian (Sartousi - Weissi Zone) of Germany
(Bayern) Allgäuer Helvetikum, Gottesackerloch.
Lower Aptian (Tuarkyricus - Weissi Zone) of
France (Vaucluse) Vaucluse Mts, Rustrel (UP 110).

Lower Aptian of Greece (Viotía) Arachova (BSPG
2003 XX 5543); Levadia, Perachorion; Arachova
(BSPG 2003 XX 5573); Levadia, Perachorion;
Poland (Malopolskie, Wadowice) Lanckorona, Jas-
trzebia. Lower Aptian (Lenticularis Zone) of Greece
(Viotía) Levadia, roadcut near Perachorion NW
Levadia (BSPG 2003 XX 5736).

Stylina ? lamellosa Trautschold, 1886 
Figure 52

* 1886 Stylina lamellosa Trautschold, p. 125, pl. 3,
figs. 4 a-c 

Material. MGB 83255, 83256, 83289, 83290; 3 thin
sections.
Dimensions. See Table 45.
Remarks. The type material of the species was not
available for study. Trautschold (1886) mentioned
that the species has only eight septa, whereas the
present material has 16 septa. No octameral Sty-
lina with only eight septa is known, so the material
of Trautschold was probably just poorly preserved. 
Occurrence. Kimmeridgian (Beckeri Zone,
Ulmense Subzone) of Germany (Baden-Württem-
berg) Gerstetten, Neubaugebiet Süd, Komplex V
(SMNS nn). Kimmeridgian of Germany (Bayern)
Saal an der Donau (FLH 4450). Tithonian to Lower
Berriasian of Czech Republic (Moravia) Štramberk
(CGS HF 2967). Lower Valanginian of France
(Bouches-du-Rhône) Marseille, Butte de
L'Escalette, onshore sample locality (Feld). Lower

TABLE 44. Measurements of MGB 83258.

n min-max µ s cv µ±s

clmin 35 1.64-2.05 1.84 0.11 6.4 1.72-1.96

clmax 35 1.90-2.63 2.23 0.16 7.5 2.06-2.40

ccd 30 2.16-3.38 2.72 0.33 12.1 2.39-3.05

s 6+6+12 

FIGURE 52. Stylina lamellosa Trautschold, 1886, MGB 83255. 1: transversal thin section. 2: transversal thin section,
detail. 3: longitudinal thin section. Scale 1 mm.

TABLE 45. Measurements of MGB 83255.

n min-max µ s cv µ±s

clmin 30 1.06-1.59 1.34 0.15 11.5 1.18-1.49

clmax 30 1.25-1.77 1.51 0.14 9.8 1.36-1.66

ccd 30 1.43-2.33 1.87 0.25 13.7 1.61-2.12

s 8+8 
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Hauterivian of Ukraine (Krymskaya) Simferopolskij
district, Alma river, Partizany [= Sably] (MGU).

Stylina sp. 1 
Figure 53

Material. MGB 83239, 83306, 83307, 83348; 5 thin
sections.
 Dimensions. See Table 46.
Remarks. The present material probably belongs
to a new species. Most similar is Stylina digitiformis
Achiardi, 1880, but it shows smaller corallite
dimensions. From the Jurassic and Cretaceous,
there are approximately 200 Stylina species for-
mally described (Lathuilière, 1989; Löser, 2000). A
comparison of new material with all these species

is difficult because the type material of many spe-
cies is lost and morphometric data are rarely avail-
able from the literature. 
Occurrence. Valanginian to Aptian of Mexico
(Puebla) San Juan Raya (IGM nn). 

Stylina sp. 2 
Figure 54

Material. MGB 83320; 1 thin section.
Dimensions. See Table 47.
Remarks. The present material probably belongs
to a new species. Stylina species with a hexameral
septal symmetry and four septal cycles are very
rare. 

FIGURE 53. Stylina sp. 1, MGB 83306. 1: transversal thin section. 2: transversal thin section, detail. 3: longitudinal thin
section. Scale 1 mm.

TABLE 46. Measurements of MGB 83306.

n min-max µ s cv µ±s

clmin 30 1.75-2.28 1.99 0.13 6.7 1.86-2.13

clmax 30 2.05-2.84 2.27 0.17 7.5 2.10-2.45

ccd 30 2.32-3.99 3.04 0.39 13.1 2.64-3.44

s 10 12-19 12.9 2.23 17.3 11-15 

FIGURE 54. Stylina sp. 2, MGB 83320. 1: transversal thin section. 2: transversal thin section, detail. Scale 1 mm.

TABLE 47. Measurements of MGB 83320.

n min-max µ s cv µ±s

clmin 40 1.91-2.66 2.32 0.22 9.5 2.10-2.55

clmax 40 2.05-3.02 2.57 0.23 9.2 2.33-2.80

ccd 40 2.39-3.74 3.01 0.41 13.6 2.60-3.42

s 6+6+12+24 
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Occurrence. Tithonian of Japan (Fukushima-ken)
Soma-gun area (TUM nn).

Stylina sp. 3 
Figure 55

v 1897 Heliocoenia humberti Etallon, 1859; Ogilvie,
p. 167, pl. 18, fig. 3 

Material. MGB 83230, 83248, 83302, 83316,
83331; 6 thin sections.
Dimensions. See Table 48.
Remarks. The present material probably belongs
also to a new species. Stylina species with a
decameral septal symmetry and a so small corallite
diameter are unknown. Identical with the present
specimens is the specimen figured by Ogilvie
(1897) as Heliocoenia humberti Etallon, 1859. This
species has in fact a comparable calicular diame-
ter, but belongs to Alloiteaucoenia, and is here
considered a junior synonym of A. bernardina. 
Occurrence. Tithonian to Lower Berriasian of
Czech Republic (Moravia) Štramberk. 

Stylina sp. 4 
Figure 56

Material. MGB 83389; 2 thin sections.
Dimensions. See Table 49.
Remarks. The material compares to Stylina sp. 3
but has clearly larger corallite dimensions. 
Occurrence. Kimmeridgian of Germany (Bayern)
Saal an der Donau (FLH 3210); France (Jura) Val-
fin (MNHN Beau6229). Lower Cenomanian (Dixoni
Zone) of Spain (Cantabria, Santander) Cobreces,
Luaña playa (BSPG 2007 V 203).

FIGURE 55. Stylina sp. 3, MGB 83248. 1: transversal thin section. 2: transversal thin section, detail. 3: longitudinal thin
section. Scale 1 mm.

FIGURE 56. Stylina sp. 4, MGB 83389. 1: transversal thin section. 2: transversal thin section, detail. 3: longitudinal thin
section. Scale 1 mm. 

TABLE 48. Measurements of MGB 83248.

n min-max µ s cv µ±s

clmin 30 0.73-0.93 0.84 0.05 6.6 0.78-0.89

clmax 30 0.80-1.04 0.91 0.06 6.7 0.85-0.97

ccd 30 0.73-1.20 1.01 0.12 12.8 0.88-1.13

s 10+10 
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DISCUSSION

Sedimentological and Palaeogeographical 
Interpretation

At a global scale, the Late Berriasian-Early
Valanginian was affected by an eustatic sea-level
fall (Haq et al., 1988; Haq, 2014), with a lowest
sea-level reached at the beginning of the Late
Valanginian. In the South Iberian Palaeomargin, a
reactivation of the rifting has been proposed for this
time, clearly affecting the Prebetic domain, within a
syn-rift tectosedimentary stage (Vilas et al., 2001).
As consequence of this extensional event, the
Prebetic Jurassic platforms broke up, with develop-
ment of tilted fault blocks, and a general increase
in the subsidence rates, coeval with a major epi-
sode of terrigenous input, derived from the erosion
of the Iberian Massif (García-Hernández, 1978,
2001).

In this context, a shallow mixed siliciclastic-
carbonate platform was developed in the Prebetic
during the Early Cretaceous. The facies and sedi-
mentary structures, such as cross lamination and
cross stratification, indicate high energy conditions
in a very shallow marine environment. Palaeocur-
rents point to a consistent direction of transport
from West to East. In these environments, some
small coral patches developed, which were eroded
by high energy events and incorporated into the
calcarenite sediments forming cross-stratified bars.

Faunal Composition

The coral fauna distributes among nine super-
families and covers many superfamilies known

from this period, except the Cladocoroidea, Haplar-
aeoidea, Meandrophyllioidea, and Thamnasteri-
oidea. The distribution of species among the
present superfamilies varies (Figure 57). Most
abundant are the Cyclolitoidea, a family that from
the Middle Jurassic up to the whole Cretaceous
always contributes with numerous species to coral
faunas. In the Mid to Upper Jurassic dominate the
Microsolenidae family, in the Lower Cretaceous the
Latomeandridae and in the Upper Cretaceous the
Cyclolitidae and Synastraeidae (Löser, 2016). The
second species-rich superfamily, the Stylinoidea, is
represented by three families, the Rhipidogyridae,
the Stylinidae, and the Aulastraeoporidae, how-
ever, with only one species present. Abundance of
the first two families is very characteristic for the
uppermost Jurassic. Moderately common are the
superfamilies Actinastreoidea, Amphiastreoidea,
and Eugyroidea. The remaining superfamilies Het-
erocoenioidea, Misistelloidea, Montlivaltioidea and
the informal Holocoenia-Group have only few spe-
cies. 

Distribution

Thirty-seven coral species found in the Sierra
de Cazorla (out of 51) have a distribution outside of
the study area. Of these 37 species, 11 occurred
were hitherto only known from the Jurassic and
Berriasian, nine species only from the Cretaceous
after the base of the Valanginian, and 17 species
were known from both Jurassic to Berriasian and
from the Valanginian (Figure 58). The difference is
irrelevant, and there is also not much coincidence
between the ranges and the taxonomic position of
the species. There is an obvious data gap from the
middle Berriasian to Valanginian, illustrating the
poor availability of coral faunas of this time span.
When summarising the indications of the various

TABLE 49. Measurements of MGB 83389.

 n min-max µ s cv µ±s

clmin 20 0.98-1.31 1.19 0.09 7.8 1.10-1.29

clmax 20 1.17-1.57 1.36 0.10 7.3 1.26-1.46

ccd 20 1.06-1.79 1.43 0.20 14.2 1.23-1.64

s 10+10 

FIGURE 57. Distribution of coral species among superfamilies.
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species, both aspects of the fauna can be
observed: relationships to Kimmeridgian and Titho-
nian faunas, as well as to Hauterivian and upper
Barremian to Aptian faunas (Figure 59). 

A palaeobiogeographical analysis is very diffi-
cult and would bring low significant results because

of the absence of comparable faunas. The correla-
tion of palaeo-provinces (Figure 60) shows only
four strong relationships, one to the Tithonian to
lower Berriasian of the northern Tethys (the
“Štramberk-type limestone”; Kolodziej, 2015a,
2015b) with 10 species, to the Kimmeridgian of the

FIGURE 58. Distribution of species in localities outside of the study area. The thickness of bars corresponds to the
number of localities where the species was found. Black bars correspond to species that occurred before and after the
base of the Valanginian, light blue bars to species that occurred only in the Jurassic and Berriasian, and light green
bars to species that are only known from the Valanginian on. The vertical dark green bar marks the age of the investi-
gated coral fauna.
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northern Tethys (what corresponds to the Nattheim
fauna of southwest Germany; Lauxmann, 1991), to
the Hauterivian of the Paris Basin (Löser, 2013a),
and to the Upper Valanginian to Lower Hauterivian
of the Puebla Basin in Mexico (Löser et al., 2013).
It must be admitted that all four faunas are
extremely well studied and very rich in species.
Provinces that show a lower correlation are equally
less studied and/or less data are available. 

Evolution

A clear pattern of a faunal turnover is not rec-
ognisable (Figure 61). There are four genera,
which have their last occurrence in the study area;
one genus is currently considered endemic to the
area, and three genera have their first occurrence

in the outcrop area. There are another three Juras-
sic genera that reached the Late Valanginian and
one genus which reached into the Hauterivian. 

When looking at the superfamilies and fami-
lies and comparing the abundance in genera (Fig-
ure 62), it can be noticed that the time period of the
Late Jurassic/Early Cretaceous is not so much fau-
nal turnover than an increase in diversity. Except
for the poorly understood Dermosmiliidae, all fami-
lies that existed during the Late Jurassic reached
at least the Valanginian/Hauterivian boundary. The
Misistellidae and Rhipidogyridae became extinct,
but all others survived at least into the Early Aptian.
Therefore, the reduction in families was low. On the
other hand, a remarkable increase in families can
be observed throughout the whole Early Creta-
ceous. From the Valanginian to the Early Aptian,
16 new families appeared. This increase continued
through the Cretaceous (Löser, 2016, fig. 6.1.5)
and could be connected to several factors. 

(1) The Cretaceous corals are much better
investigated than the Jurassic ones. A systematic
revision that exists for the Cretaceous corals
(Löser, 2016) does not exist for the Jurassic corals. 

(2) The distance in time from today to the
Jurassic is greater than to the Cretaceous. Subse-

FIGURE 60. Correlation of the palaeo-provinces where species of the studied fauna occur. Only provinces with more
than two species were included, and only the time period Oxfordian to Aptian was considered. The Correlation Ratio
coefficient was applied, the graph is logarithmic. Abbreviations: Ju, Jurassic; Ox, Oxfordian; Ki, Kimmeridgian; Ti,
Tithonian; C, Cretaceous; Be, Berriasian; Va, Valanginian; Ha, Hauterivian; Ba, Barremian; Ap, Aptian; Al, Albian. The
number one indicate lower, the number two upper, in the Ju2-3 indicates Middle to Upper Jurassic. The numbers in
brackets are the numbers of joint species. The study area is marked in bold letters. 

FIGURE 59. Summarised distribution of species in local-
ities outside of the study area. The thickness of bars cor-
responds to the number of localities where the species
was found. The vertical green bar marks the age of the
investigated coral fauna.
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quently, there became more Jurassic faunas
eroded than Cretaceous ones. 

(3) The global sea-level was higher during the
Cretaceous than the Jurassic. The greater area
available for colonisation triggered the increase in
diversity (also shown in Löser, 2016, figure 6.4.4B).
However, the greenhouse climate during the Creta-
ceous resulted in more oceanic anoxic events.
These events probably exerted a slight control on
the evolution, but not on the abundance of genera
(Löser, 2016, figure 6.4.4A). 

(4) Generic richness was not controlled by
reef abundance. Classical reef formation ended
around the Jurassic/Cretaceous boundary due to a
change in Mg/Ca proportion of the seawater (Stan-
ley and Hardy, 1998), not necessarily because cor-
als were inhibited in the formation of their
skeletons, but because of the absence of calcare-
ous algae that would have bound the reefs
together. 

CONCLUSIONS

The revision of the Lower Valanginian coral
fauna from the Puerto Llano section corresponding
to the South Iberian Palaeomargin (Prebetic, Betic
Cordillera) contributes to closing some of the gaps
in knowledge in coral faunas of the Jurassic-Creta-
ceous transition. The taxonomic inventory shows
that Berriasian and Valanginian coral faunas are
dominated by Jurassic faunal elements. Several
new genera and families appeared in the Valangin-
ian, but their number is much lower compared to
the genera and families that appeared during the
Hauterivian and Barremian. Changes in the faunal
composition of Cretaceous coral associations did
not happen suddenly. It was a slow process that
can only be deciphered by the systematic evalua-
tion of well dated coral faunas.

FIGURE 61. Critical stratigraphic ranges of the coral genera in the study area. Ranges after Löser (2016), but
improved by newer data. Black lines indicate genera that occurred before and after the Early Valanginian, light blue
lines genera that have their last occurrence in the outcrop area, light green lines genera that have the first occurrence
in the outcrop area. The vertical green area shows the age of the studied fauna. 
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FIGURE 62. Critical stratigraphic ranges of coral families with a distribution in the time period Oxfordian to Aptian.
Ranges after Löser (2016), but improved by newer data. The thickness of bars corresponds to the number of genera
of the families. When a range is given for a superfamily, it collects only one family. The vertical green area shows the
age of the studied fauna. 
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