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Abstract

level light conditions.

Twelve solitary and platy, colonial coral taxa assigned to the families Microsolenidae, Misistellidae, Montlivaltiidae,

Rayasmiliidae, and Thamnasteriidae are described and illustrated from the Callovian (Ifenthal Formation, Herznach
Member) of the area of Andil near Liesberg, about 20 ke WSW of the town of Basel, Switzerland. The platy growth
forms and the presence of five species of the superfamily Cyclolitoidea suggests that these corals lived under low-
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Introduction

The Mesozoic rocks forming the Jura Mountains in NW
Switzerland were deposited in an epicontinental setting.
The Jurassic rocks accumulated under shallow-marine
conditions and consist principally of limestone, marl,
and mudrock. Due to differential subsidence and relative
changes in sea level, the domain of the Swiss Jura Moun-
tains became morphologically diversified and, accord-
ingly, so did the depositional regime and related faunal
associations. Partly, these deposits are very rich in fossils
and their intensive investigation began in the nineteenth
century through, for instance, Agassiz (1839, 1840) and
Koby (1880-1889).

During the Middle and Late Jurassic, carbonate plat-
forms developed in the domain of the Swiss Jura Moun-
tains, housing local coral patches or even chains of patch
reefs. For the Middle Jurassic (Bajocian), shallow and iso-
lated coral meadows were reported, such as, for instance,
from the Gisli-Fluh (Gonzalez, 1993; Gonzalez & Wetzel,
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1996). Very prominent coral occurrences are described
from the Late Jurassic (Oxfordian; Gygi, 2000; Gygi &
Persoz, 1986). Starting with the coral meadows during
the early Middle Oxfordian (Liesberg Member of the Bér-
schwil Fm.), locally, reefs developed further up during
the Middle Oxfordian St. Ursanne Formation. These cor-
als were taxonomically investigated, first by Thurmann
and Etallon (1864), then by Koby (1880-1889), and later
by Beauvais (1963), and Birenheide (1969). The mate-
rial studied by these authors originated mainly from the
Middle Oxfordian in the areas of Combe Chavatte, La
Caquerelle, Saint-Ursanne, among others. In contrast,
Middle Jurassic corals, late Bajocian to early Bathonian
in age, from northern Switzerland, have only be reported
(Gonzalez & Wetzel, 1996), but are not yet taxonomi-
cally dealt with in detail, except for the studies of Meyer
(1888), Koechlin (1933, 1950), Beauvais (1966), and Kutz
et al. (2020). The present study addresses a small coral
fauna from the Callovian of Liesberg (Kanton Baselland-
schaft; Fig. 1) that has been reported for the first time by
Griindel and Hostettler (2012).

Geological setting

In NW Switzerland, the deposits of the Swiss Jura Moun-
tains are built-up by Mesozoic rocks deposited in the
southern part of the Mesozoic Central European Basin
System, which was mainly covered by an intracontinen-
tal epeiric sea that became connected to the Tethys in the
South during the Middle Jurassic (e.g., Maystrenko et al.,
2008; Ziegler, 1990). During the Middle and Late Jurassic,
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Fig. 1 Location map, study area. Outcrop area marked by red asterisk

the rocks forming the Swiss Jura Mountains record the
changing morphology of the depositional realm (Allen-
bach & Wetzel, 2006; Burkhalter, 1996; Piefikowski et al.,
2008; Wetzel & Allia, 2000) that appears to have been
considerably affected by pre-existing tectonic structures
in the basement, which became temporarily re-activated
(e.g., Wetzel et al., 2003).

The basement in central Europe was tectonically struc-
tured towards the end of the Variscan orogeny during
the late Palaeozoic, when numerous basins, grabens,

half-grabens, and fault systems formed (Arthaud &
Matte, 1977; Boigk & Schéneich, 1974; Ménard & Mol-
nar, 1988; von Raumer, 1998). In the study area and its
surroundings, such tectonic structures in the basement
were identified on seismic records (Madritsch et al,
2018; McCann et al,, 2006; NAGRA, 2008). During the
Triassic, peneplanation took place, and continental and
restricted marine deposits accumulated, including up to
100-m-thick evaporites. At the beginning of the Jurassic,
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a major transgression occurred, and mainly fully marine
rocks accumulated since then (Fig. 2).

When the Tethys Ocean to the south and the North
Atlantic Ocean to the west opened during the Juras-
sic, the area in between was affected by extensional and
transtensional stresses (e.g., Feerseth, 1996; Philippe
et al,, 1996). Even short-term changes in the stress field
might have occurred (Robin et al., 1998; Wetzel et al,
2003). Pre-existing basement structures became tempo-
rarily reactivated, as evidenced by vein mineralisation
data, changes in lithofacies and rock thickness across
and adjacent to basement faults, and in particular, thick-
ness anomalies exceeding depositional water depth,
which imply synsedimentary differential tectonic move-
ments (e.g., Wetzel et al., 2003; Timar-Geng et al., 2006;
Brockamp et al.,, 2011; Reisdorf & Wetzel, 2018). Vertical
movements in the basement, however, were dissipated
by Triassic salt and, thus, the deposits above deformed
mainly flexurally, and the basin floor was morphologi-
cally differentiated into gentle swells and depressions
(e.g., Wetzel & Meyer, 2006; Wetzel et al., 2003). Dif-
ferential subsidence has been deciphered, especially
for the Middle and Upper Jurassic, including the up to
100-m-thick oolites and shallow-water carbonates of the
Hauptrogenstein Formation (Gonzalez & Wetzel, 1996),
the Passwang Formation below (Burkhalter, 1996), and
the Callovian Ifenthal Formation above (Bitterli-Dreher,
2012), as well as Oxfordian formations (e.g., Allenbach,
2001; Wetzel et al,, 2003; Fig. 2). Shallow-water sedi-
mentation continued until the Upper Jurassic—Lower
Cretaceous, constituting a rock pile less than 1 km thick
(NAGRA, 2002).

The investigated material was collected from Callovian
deposits that are exposed in the now abandoned ‘Andil’
clay pit near Liesberg, which is about 20 km WSW of the
town of Basel (Swiss coordinates 2°598°686/1°250"087,
Fig. 1). The corals were found in the Herznach Mem-
ber of the Ifenthal Formation (Figs. 2, 3). In northern
Switzerland, the Callovian represented a period of slow,
but nonetheless differential subsidence, structuring the
seafloor into gentle depressions and swells, the latter
being temporarily exposed to wave influence, result-
ing in rock reworking, omission, and/or condensation
(e.g., Bitterli-Dreher, 2012). Hence, the approximately
1-m-thick Herznach Member encompasses iron-oolit-
hic marly limestone and marls that accumulated during
a relative sea-level rise. Stratigraphically, these deposits
belong to the Calloviense to Lamberti Zones (Hostet-
tler, 2014; Fig. 3). The stratigraphically lowest iron-oolit-
hic bed was named ‘iron-oolithic lumachelle bank’ by
Stauble (1959), because of its richness in bivalve shells.
It was included into the Herznach Member by Hostet-
tler (2014). According to ammonite finds, it belongs to
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the Enodatum Subzone (Calloviense Zone), and it also
contains the corals described here. In addition to the
outcrop locality Andil, the Herznach Member is locally
exposed from the Col de la Croix in the north to the
Grenchenberg in the south, and from Liesberg village in
the east to the marginal area of the Franches-Montagnes
in the west (Fig. 1). The fossil-bearing Callovian depos-
its are only exposed in river beds, clay pits, or during
temporal excavations.

The corals were collected from only one interval con-
sisting of an iron-ooid-bearing, clayey limestone, which
was deposited on top of a well-developed hardground
in the lowermost part of the Herznach Member (see
Fig. 3). The coral-bearing interval contains numerous
shells of various bivalves; most common are speci-
mens of the genera Plagiostoma, Ctenostreon, Chlamys,
Trigonia, Orthotrigonia, Protocardia, Pseudotrape-
zium, and non-identified members of the family Arci-
dae. Fragments of tree-shaped bryozoan colonies and
crinoids of the genus Millericrinus are also common.
Ammonites are quite rare. The fauna is allochthonous
and the corals are quite randomly dispersed in the
rocks, and do not occur directly on the hardground,
except for one juvenile single coral that was found
attached to the hardground. Occasionally, the corals
grew on thick-shelled bivalves. The coral colonies are
generally flat, do not exceed ten centimetres in their
largest lateral dimension, and are not higher than two
centimetres. They are bored and, partly only preserved
as fragments. The surrounding rock could not be com-
pletely removed from the corals and, therefore, the sur-
face of the corals is not observable.

Methods

Coral specimens were collected from one stratigraphic
horizon. After careful cleaning, they were cut and pol-
ished. Thin sections in both transversal and longitudi-
nal orientations were prepared, whenever possible. Thin
sections were scanned in plane light by using a flatbed
scanner with an optical resolution of 6400 dpi. Scanned
images were then transferred to greyscale bitmaps. Their
quality was amended by histogram contrast manipulation
(contrast stretching), whenever possible.

To gain more insights into the intraspecific variation
of these corals, and to obtain a better strategy for com-
paring species, the corallite dimensions, and number
of septa or septal density were systematically measured
using the scanned thin sections. To achieve statistical
significance, the largest possible number of measure-
ments was taken. This number was mainly determined
by the size and quality of the thin sections, and the size
of the single corallites in relation to the size of the thin
sections.
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Fig. 2 Schematic stratigraphic column of the rocks in northern Switzerland
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Fig. 3 Detailed section of the outcrop studied

For each type of measurement (such as the corallite
diameter or number of septa), the following values were
obtained:

n number of measurements.

min—max lowest and highest measured values.

p arithmetic mean (average).

s standard deviation.

cv coeflicient of variation according to K. Pearson.

pts first interval.

Thin sections were measured and values were calculated
using the Palaeontological Database System PaleoTax,
module PaleoTax/Measure (https://www.paleotax.de/
measure). Previous studies (for instance Loser, 2012, 2020)
have shown that the corallite dimensions (septal counts, or
septal density) have a certain range throughout the whole
coral colony. The comparison of morphometric data may
serve as a method to distinguish fossil coral species.

The morphometric data obtained from the corals of
the study area were compared with the morphometric
data of available specimens in worldwide collections of
Jurassic and Cretaceous corals. The described and illus-
trated coral specimens are part of the Fondation paléon-
tologique jurassienne (FPJ), Glovelier, Switzerland, and
they are kept at the Natural History Museum Bern,
Switzerland.

The distribution data (as reflected in the synonymy
lists) are almost entirely based on examined material.
Material that is only mentioned in the literature and
material that is not available or is insufficiently described
and illustrated in the literature were not taken into
account. To obtain better insight into the distribution
patterns of the present coral fauna, additional unpub-
lished material has been included. This material is indi-
cated by a collection acronym and sample number under
‘Other material’
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Systematic description

Order Scleractinia Bourne, 1900

The classification of the order Scleractinia follows the
studies by Vaughan and Wells (1943), Wells (1956), and
Alloiteau (1952, 1957) with the difference that, instead
of suborders, superfamilies are applied. More explica-
tion and comparison of both classification systems are
found in Loser (2016) and Loser et al. (2018).

The abbreviations used in the synonymy lists follow
Matthews (1973): *, earliest valid publication of the
species name; v, the specimen was observed by the first
author. The following abbreviations are used to describe
the dimensions of the corals: ¢, corallite diameter (outer
diameter); ccd, distance between corallite centres; cdw,
distance between corallite centres within series; cl,
corallite diameter (lumen, calicular pit); cmax, large
corallite diameter; cmin, small corallite diameter; crd,
distance of corallite series; septa, number of septa in
the adult corallite; sk, number of septa, which reach the
columella. Collection abbreviations are as per the fol-
lowing: BSPG, Bayerische Staatssammlung fiir Paldon-
tologie und Geologie (Miinchen, Germany); BUFGG,
Bukarest University, Faculty of Geography and Geology
(Bucuresti, Romania); CAMSM, The Sedgwick Museum
of Earth Sciences (Cambridge, UK); CGS, Ceska geo-
logicka sluzba (Praha, Czech Republic); ERNO, Uni-
versidad Nacional Auténoma de México, Instituto de
Geologia, Estacién Regional del Noroeste (Hermosillo,
Mexico); FLH, Coll. Fritz Lang (Hirschaid, Germany);
GZG, Geowissenschaftliches Zentrum Gottingen (Got-
tingen, Germany); MJSN, Musée jurassien des Sciences
naturelles (Porrentruy, Switzerland); MNHN, Muséum
National d’Histoire Naturelle (Paris, France); NMNH;
National Museum of Natural History (Washington
D.C., USA); RUB, Ruhr-Universitit, Geologisches Insti-
tut (Bochum, Germany); TUM, The Tohoku University
Museum (Sendai, Japan);. UP, Université de Provence
(Marseille, France); UPV, Universidad del Pais Vasco
(Bilbao, Spain); ZPAL, Polish Academy of Sciences,
Institute of Paleobiology (Warszawa, Poland).

Superfamily Cyclolitoidea Milne Edwards & Haime,
1849

Family Microsolenidae Koby, 1889
Dimorpharaea Fromentel, 1861

Type species. Microsolena koechlini Milne Edwards,
1860

Remarks. The type material of the type species is not
available. According to the author of the genus, Fro-
mentel (1861), the genus has the same structure as

H. Loser et al.

Microsolena Lamouroux, 1821 but differs by the presence
of a central corallite and subsequent corallites that are
arranged in rows. Pandey et al. (1999) contribute to the
knowledge of the genus.

Dimorpharaea fungiformis (Milne Edwards & Haime,
1851)
Fig. 4 1-3

*v 1851 Thamnastrea fungiformis: Milne Edwards &
Haime, p. 141, P1. 30, Fig. 4

v 1970 Dimorpharaea fungiformis (ME & H): Beauvais, p.
68, PL. A, Fig. 1, PL. E, Fig. 5

v 2003 Dimorpharaea koechlini (Milne Edwards &
Haime, 1860): Baron-Szabo & Gonzdlez Leén, p. 217,
Fig. 9G

v 2003 Synastrea bellula d’Orbigny, 1850: Baron-Szabo &
Gonzélez Leén, p. 220, Fig. 91

v 2013 Dimorpharaea manchacanensis Wells, 1933:
Loser, p. 28, Figs. 10a—c

Material FPJ 452; 2 thin sections.

Dimensions (FPJ 452).

n  min-max p s [ VE 3
crd 5 456-653 564 082 146 482-647
cdw 12 278-361 326 027 83 299-354
septa 15 23-36 289 386 133  25-33

Description Thamnasterioid colony with corallites
arranged in rows. The rows are irregular. Septa regularly
perforated. Microstructure of large trabeculae. Septa in
cross section equal in thickness throughout the whole
septum. No septal symmetry and no septal generations.
Septa not connected to each other. Septal lateral face
with pennulae. Pali absent. Costae present, confluent.
Synapticulae fairly common, mainly in the space between
the corallites. Columella substyliform and clearly recog-
nisable. Endotheca absent. Budding intracalicinal, poly-
stomodeal and complete.

Remarks In its corallite dimensions (distance between
corallite rows) and septal counts the present speci-
men compares well to the (only illustrated) syntype
of Thamnastrea fungiformis Milne Edwards & Haime,
1851 (CAMSM J6115).

Other material BSPG 2003 XX 5492 (lower Aptian of
Greece, Viotia, Arachova), BSPG 2003 XX 6343 (lower
upper Albian of Spain, Cataluna, Montech de Rubies),
RUB P17 (Lower Kimmerdigian of Spain, Aragén,
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Fig. 4 1-3 Dimorpharaea fungiformis (Milne Edwards & Haime, 1851), FPJ 452. 1 transversal thin section. 2 transversal thin section, detail. 3
longitudinal thin section. 4-6 Dimorpharaea ornata (Koby, 1887), FPJ 375. 4 transversal thin section. 5 transversal thin section, detail. 6 longitudinal
thin section. 7-9 Dimorpharaea cf. tosaensis Eguchi, 1951, FPJ 377. 7 transversal thin section 8 transversal thin section, detail. 9 longitudinal thin

section. Scale bar 1 mm

Pozuel del Campo), UP 5784 (lowermost Hauterivian of
France, Yonne, Gy-I'Evéque),

Other occurrences Aalenian to Callovian of the Euro-
pean Boreal (UK), Lower Kimmeridgian of the West-
ern Tethys (Spain), Hauterivian of the European Boreal
(France), Upper Barremian to Lower Aptian of the

Western Atlantic (Mexico), Aptian to Middle Albian
of the Central Tethys (Greece), Upper Aptian to Lower
Upper Aptian of the Western Tethys (Spain), Lower
Albian of the Western Atlantic (Mexico) and the West-
ern Tethys (France).
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Dimorpharaea ornata (Koby, 1887)
Fig. 4 4-6

*v 1887 Microsolena ornata: Koby, p. 399, Pl 107,
Figs. 1-2

v 1997 Eocomoseris raueni Loser, 1993: Baron-Szabo, p.
84, Pl. 14, Fig. 5, P1. 15, Figs. 1, 2, 4

v 2013 Dimorpharaea sp. 1: Loser, p. 28, Figs. 8kl

Material FPJ 375; 2 thin sections.
Dimensions (FP] 375).

n min-max M s cv uts
crd 12 3.69-5.71 4.55 0.67 14.7 3.88-5.22
cdw 12 1.74-3.05 223 039 17.6 1.83-2.62
septa 10 18-23 20.1 191 9.5 18-22

Description Thamnasterioid colony with corallites
arranged in irregular rows. Septa regularly perforated.
Microstructure of large trabeculae. Septa in cross sec-
tion equal in thickness throughout the whole septum.
No septal symmetry or generations. Septa not con-
nected to each other, but some may be connected to the
columella. Septal lateral face with pennulae. Pali absent.
Costae present, confluent. Synapticulae not very com-
mon, mainly in the space between the corallites. Col-
umella styliform and rather large. Endotheca absent.
Budding intracalicinal, polystomodeal and complete.
Remarks The present specimen compares well in the
distance between corallite rows and the septal counts
to the (only illustrated) syntype of Microsolena ornata
Koby, 1887 (MGL GEOLREG 4044). Dimorphastrea
deickei Bolsche, 1877, Thamnasteria fromenteli Tomes,
1878, and Microsolena roemeri Bolsche, 1866 have
comparable dimensions but much higher septal counts.
Other material BSGP 2003 XX 5804 (Lower Aptian from
Greece, Viotia, Levadia).

Other occurrences Callovian to Lower Aptian of the
Central Tethys (Switzerland, Germany), Lower Aptian of
the Central Tethys (Greece), Aptian to Lower Albian of
the Western Atlantic (Mexico) and the Western Tethys
(France).

Dimorpharaea sp.

Fig. 54-6

Material FP] 454; 2 thin sections.
Dimensions (FP] 454).

H. Loser et al.
n min-max M s cv Hxs
crd 5 2.58-4.10 328 054 16.6 2.74-3.83
septa 6 13-16 14.2 0.98 6.9 13-15

Description Thamnasterioid colony with corallites
arranged in irregular rows. Septa very low in number
and regularly perforated. Microstructure of large tra-
beculae. The thickness of septa in cross section does not
vary throughout the whole septum. No septal symmetry
or generations. Septa not connected to each other, but in
places connected to the columella. Septal lateral face with
pennulae. Pali absent. Synapticulae not very common,
mainly in the space between the corallites. Columella
styliform, but very small. Endotheca with few thin tabu-
lae. Budding intracalicinal, polystomodeal and complete.
Remarks The present specimen cannot be compared to
available type data. It compares to the Early Cretaceous
D. williamsonensis Wells, 1944, but still has a lower num-
ber of septa. Morphometric data for D. williamsonen-
sis Wells, 1944, as obtained from the holotype NMNH
M-547426, are as follows: crd, 3.2-3.8; septa 16-26.
These values are minimum-maximum values because
the thin section from the holotype is very small and
yielded only a few values.

Dimorpharaea cf. tosaensis Eguchi, 1951

Fig. 4 7-9
Material FPJ 377; 2 thin sections.
Dimensions (FPJ 377).

n  min-max p s Vv uzs
crd 5 711-110 911 180 198 7.30-109
cdw 10 334-717 462 119 259 342-582
septa 10 20-23 215 097 45 21-22

Description Thamnasterioid colony with corallites
arranged in rows with a large distance between them.
The rows are regular. Septa regularly perforated. Micro-
structure of large trabeculae. Septa in cross section equal
in thickness throughout the whole septum. No septal
symmetry or generations. Septa not connected to each
other. Septal lateral face with pennulae. Pali absent. Syn-
apticulae uncommon. Columella substyliform and small.
Endotheca consists of thin tabulae. Budding intracalici-
nal, polystomodeal and complete.

Remarks The holotype of Dimorpharaea tosaensis (TUM
65362) has slightly larger dimensions and a higher num-
ber of septa: crd 11-12; cdw, 6; septa, 26—30. These



Callovian corals from the Swiss Jura

Page9of19 3

%ﬁ:"

AN

&

S\

LA KAALD

J4444

TN B
cs.h'\"l‘

s
i -

A

PP S

e

33 R

Fig. 5 1-3 Dimorpharaea williamsonensis (Wells, 1944), FPJ 435. 1 transversal thin section. 2 transversal thin section, detail. 3 longitudinal thin
section. 4-6 Dimorpharaea sp., FPJ 454. 4 transversal thin section. 5 transversal thin section, detail. 6 longitudinal thin section. 7-9 Focomoseris sp.,
FPJ 374.7 transversal thin section. 8 transversal thin section, detail. 9 longitudinal thin section. Scale bar T mm

values are minimum-maximum values because the thin
section is very small and yielded only a few values.

Other material BSPG 2003 XX 5489 (Lower Aptian from
Greece, Viotia, Arachova).

Other occurrences Aptian of the Central Tethys
(Greece).

Dimorpharaea williamsonensis (Wells, 1944)
Fig.51-3

*v 1944 Microsolena williamsonensis Wells, n.sp.: Wells,
p. 100, PL. 20, Figs. 1-4

Material FPJ] 435; 2 thin sections.
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Dimensions (FPJ 435).

n min-max M s cv H*s
crd 8 3.28-4.70 398 050 12.6 3.48-4.49
cdw 8 2.95-4.02 359 039 10.9 3.19-3.98
septa 10 17-29 217 330 15.2 18-25

Description Thamnasterioid colony with corallites
arranged in very irregular rows. Septa regularly perfo-
rated. Microstructure of large trabeculae. Septa in cross
section equal in thickness throughout the whole septum.
No septal symmetry or septal generations. Septa not con-
nected to each other. Septal lateral face with pennulae,
inner margin smooth. Pali absent. Costae present, con-
fluent. Synapticulae fairly common. The columella var-
ies from absent, to substyliform or styliform and thick by
septal fusion. Endotheca consists of very few thin tabu-
lae. Budding intracalicinal, polystomodeal and complete.
Remarks Although the present specimen has slightly
higher septal counts and slightly higher distances of cor-
allite rows, it still compares well to the holotype of Micro-
solena williamsonensis (NMNH M-547426). The present
specimen also compares well to the corallite dimensions
and septal counts given for Dimorpharaea japonica Egu-
chi, 1951, but the type of this species seems to be lost; it
could not be found in the collections of the Tohoku Uni-
versity Museum in Sendai, Japan (where the collection of
Motoki Eguchi is nearly completely stored; Loser et al.,
2002) by the first author in 1999 and 2007.

Other material BSPG 2003 XX 6317 (lower upper
Aptian from Spain, Catalufia, Montsec de Rubies), ERNO
L-4906 (lower Albian of Mexico, Sonora, Cerro de Oro).
Other occurrences Upper Aptian of the Western Tethys
(Spain), Lower Albian of the Western Atlantic (Mexico),
Lower Cenomanian of the Western Atlantic (USA).

Eocomoseris Melnikova et al., 1993

Type species Eocomoseris gurumdyensis Roniewicz, 2011
Description Astreoid colony. Corallite distance var-
ies. Septa irregularly perforated. Microstructure of
large trabeculae. Septa in cross section equal in thick-
ness throughout the whole septum. Symmetry of septa
irregular, but two size orders can be distinguished. Sep-
tal generations differ in length. Septa occasionally con-
nected to each other. Septal lateral face with pennulae.
Pali absent. Some septa may be attached to the colu-
mella. Costae present, sub-confluent to non-confluent.
Synapticulae present. Columella styliform. Endotheca
varies. Wall absent. Coenosteum narrow, consists of
costae. Budding extracalicinal.

Remarks For more details see Melnikova et al. (1993).

H. Loser et al.
Eocomoseris sp.
Fig.57-9
Material FPJ 374; 2 thin sections.
Dimensions (FPJ 374)

n  min-max p s vV uzs

cmin 36 085-151 1.16 019 169 096-1.36
cmax 21 1.19-210 156 025 160 131-1.81
ccd 25 137-272 199 036 184 1.63-236
septa 15 18-27 219 252 114 19-24

Description Astreoid colony. Corallite over a large dis-
tance. Septa irregularly perforated. Microstructure of
large trabeculae. Septa in cross section equal in thickness
throughout the whole septum. Symmetry of septa irregu-
lar. Two irregular size orders can be distinguished, that
differ in length, but not in thickness. Septa occasionally
connected to each other in the centre of the corallite, and
to the columella. Septal lateral face with pennulae. Pali
absent. Some septa may be attached to the columella.
Costae present, sub-confluent to non-confluent, and
much more regularly perforated than septa. Synapticulae
present and fairly common. Columella styliform and well
marked. The endotheca has thin tabulae and extended
thin tabulae. Wall absent. Coenosteum extended, consists
of costae. Budding extracalicinal.

Remarks The problem of separating the numerous and
mostly unnamed Eocomoseris species was already dis-
cussed in Loser et al. (2021). Only very few species are
established but the genus is common in the Jurassic
and Cretaceous. Because the corallite dimensions vary
much within one colony (as well as being recognisable
in the high values for the coefficient of variation for the
corallite dimensions in the table above), it is difficult to
limit well different species.

Superfamily Misistelloidea Elidsov4, 1976
Family Misistellidae Eliasova, 1976
Miscellosmilia Eliasova, 1976

Type species. Miscellosmilia famosa Elidsova, 1976

Description Solitary turbinate or cylindrical coral with a
circular outline. Septa compact. Microstructure of small-
sized trabeculae, septa with a median dark line. Septa in
cross section externally slightly thicker, becoming slightly
thinner towards the centre. Symmetry of septa radial and
regularly hexameral. Cycles of septa subregular. Septal
cycles differ in length and thickness. First two or three
septal cycles extend to the corallite centre, later cycles are
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shorter. Septa occasionally connected to each other close
to the corallite centre. Septal distal margin unknown, lat-
eral face with numerous thorns, inner margin smooth.
Pali absent. Some septa may be attached to the columella.
Short costae are present. Synapticulae absent. Columella
lamellar. Endotheca consists of numerous thin tabulae.
Wall absent. Epitheca present.

Remarks The genus was thoroughly described by
Eliagové (1976).

Miscellosmilia famosa Elidsova, 1976

Fig. 6 1-2

*v 1976 Miscellosmilia famosa: ElidSova, p. 342, Pl 5,
Fig. 1-3

Material FPJ 445, 446; 2 thin sections.

Dimensions (FPJ 445).

€16.4x17.8 mm.

c115.2%15.8 mm.

septa 48.

sk12.

(FPJ 446)

C 20.6x20.9 mm.

c119.4%19.7 mm.

septa56.

sk12.

Description Solitary cylindrical corals with a circular
outline. Septa compact. Microstructure not preserved.
Septa in cross section externally slightly thicker, becom-
ing slightly thinner towards the centre. Symmetry of
septa radial and regularly hexameral. Cycles of septa
subregular; there are three complete septal cycles and
the beginning of a fourth cycle. Septal cycles differ in
length and thickness. The first two cycles cannot be dis-
tinguished; they extend to the corallite centre, the third
cycle reaches halfway around the corallite radius. The
septa of the beginning fourth cycle are still shorter than
those of the third cycle. Septa not connected to each
other. Septal distal margin unknown, lateral face with
thorns, inner margin smooth. Pali absent. Some septa of
the first or second cycle are attached to the columella.
Costae not visible. Synapticulae absent. Columella lamel-
lar. Endotheca consists of thin tabulae. Wall absent. Epi-
theca present.

Remarks The genus is monospecific and the present two
specimens compare well in corallite dimensions and sep-
tal counts to the holotype of Miscellosmilia famosa.
Other material ZPAL Hiii1629 (Lower Kimmeridgian of
Poland, Swietokrzyskie: Holy Cross Mts).

Other occurrences Lower Kimmeridgian of the Euro-
pean Boreal (Poland), Tithonian to Lower Berriasian of
the European Boreal (Czech Republic).
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Family Rayasmiliidae Loser, 2022

Description Solitary and phaceloid corals. The septa are
always free. A lamellar columella is present in some gen-
era. One or two septa may be connected to the columella.

Trochophyllia Alloiteau, 1952

Type species Montlivaltia melania Fromentel, 1861
Description. Solitary turbinate coral. Corallite outline
circular, corallite pit depressed. Septa compact. Micro-
structure of septa unknown. Septa in cross section exter-
nally slightly thicker, becoming slightly thinner towards
the centre. Symmetry of septa radial and regularly hex-
ameral or decameral. Cycles of septa regular. Septal
cycles differ in length and thickness. First septal cycles
extend to the corallite centre, later cycles are shorter
and thinner. Septa not connected to each other. Septal
distal margin smooth, lateral face with granules, inner
margin smooth. Pali absent. Costae present, smooth on
their surface. Synapticulae absent. Columella absent.
Endotheca consists of dissepiments. Wall absent. Epi-
theca present.

Remarks. The genus has not received much attention
after its creation. The description of the characteristics is
based on the lectotype of Montlivaltia melania. Thin sec-
tions are not available from the type specimen, therefore
the septal microstructure can only be inferred from the
ornamentation of the upper septal margin.
Trochophyllia cf. melania (Fromentel, 1861)

Fig. 6 3-4

Material FPJ] 384; 1 thin section.

Dimensions (FPJ 384)

cmin33.8

septal20

Description Solitary turbinate coral. Corallite out-
line elliptical. Septa compact. Microstructure of septa
unknown. Septa in cross section externally slightly
thicker, becoming slightly thinner towards the cen-
tre. Symmetry of septa radial and regularly hexameral.
Cycles of septa regular. Septal cycles differ in length
and thickness. Three septal cycles extend to the coral-
lite centre, later cycles are shorter and thinner. Septa not
connected to each other. Septal distal margin unknown,
lateral face smooth (probably because of the poor state
of conservation). The inner margin is slightly swollen.
Pali absent. Costae present. Synapticulae absent. Colu-
mella absent. Endotheca consists of very few dissepi-
ments. Wall absent. A very thin epitheca is present.
Remarks The present specimen is only a fragment. It
can only be compared to T. melania because the lecto-
type of T. melania (MNHN MO03534) has only 98 septa.
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Fig. 6 1,2 Miscellosmilia famosa ElidSova, 1976, FPJ 446. 1 transversal thin section. 2 transversal thin section, detail. 3, 4 Trochophyllia cf. melania
(Fromentel, 1861), FPJ 384. 3 transversal thin section. 4 transversal thin section, detail. 5, 6 Montlivaltia icaunensis Orbigny, 1850, FPJ 440, 5 transversal

thin section. 6 transversal thin section, detail. 7-9 Clausastrea superficialis Alloiteau, 1960, FPJ 439. 7 transversal thin section. 8 transversal thin
section, detail. 9 longitudinal thin section. Scale bar T mm

This species was originally described from the Upper  Superfamily Montlivaltioidea Felix, 1900
Oxfordian of Champlitten (France, Haute-Sadne). The

present specimen also compares to T. tourtiensis (Béls-  Family Montlivaltiidae Felix, 1900

che, 1871) but that species has much smaller corallite

dimensions. Clausastrea Orbigny, 1849
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Type species Clausastrea tessellata Orbigny, 1849
Description Astreoid or thamnasterioid colonies with
corallites that can be arranged in rows. Corallite cen-
tres slightly depressed. Septa compact. Microstructure
of septa of large trabeculae. Septa in cross section equal
in thickness throughout the whole septum. Symmetry
of septa irregular, but size orders can be present. Sep-
tal generations differ in length. Half of all septa extend
close to the corallite centre. Septa not connected to
each other. Septal distal margin coarsely granulated,
lateral face with vertical keels. Pali absent. Costae pre-
sent, confluent to non-confluent. Synapticulae absent.
Columella absent. Endotheca consists of tabulae. Wall
absent. Coenosteum narrow, consists of costae and
exothecal dissepiments. Budding extracalicinal.
Remarks The genus was the subject of an extended
study by Alloiteau (1960).

Clausastrea sp.
Fig. 7 1-3

TR e SR R
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v 1998 Clausastrea saltensis Alloiteau, 1960: Morycowa
& Masse, p. 747, Figs. 14.1-4

Material FPJ 434; 2 thin sections.
Dimensions (FP] 434)

n  min-max p s Vv uzs
crd 8 436-6.18 500 064 128 435-564
cdw 12 253-556 381 1.05 276 276-487
septa 10 14-18 165 126 76 15-18

Description Thamnasterioid colony with corallites
arranged in irregular rows. Septa compact. Microstruc-
ture of septa of large trabeculae. Septa in cross section
equal in thickness throughout the whole septum. No
symmetry of septa, but two size orders can be distin-
guished, that differ in length (best observable in the cen-
tre of the corallite). Septa not connected to each other.
Septal distal margin unknown, lateral face with verti-
cal keels. Pali absent. Costae present, mostly confluent.

s 5, . ‘ ey dagt » t-
- ey 1

Fig. 7 1-3 Clausastrea sp., FPJ 434. 1 transversal thin section. 2 transversal thin section, detail. 3 longitudinal thin section. 4, 5 Thamnasteria sp., FP)J
379. 4 transversal thin section. 5 transversal thin section, detail. Scale bar T mm
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Synapticulae absent. Columella absent. Endotheca
consists of numerous very thin tabulae and exothecal
dissepiments. Wall absent. Coenosteum narrow, con-
sists of costae and exothecal dissepiments. Budding
extracalicinal.

Remarks The present specimen cannot be well com-
pared to available type material. It is similar to the Late
Jurassic to early Late Cretaceous Clausastrea alnisen-
sis Alloiteau, 1960, but it has slightly smaller dimen-
sions and higher septal counts. The holotype of C.
alnisensis (MNHN R10859) has the following dimen-
sions and septal counts: crd, 6-8, cdw, 3.5-6; septa,
13-13. These are minimum-maximum values taken
from the complete specimen because thin sections are
not available.

Other material BSPG 2003 XX 5474 (Lower Aptian
of Greece, Viotia, Arachova), CGS HF 416 (Tithonian
to lower Berriasian of the Czech Republic, Morava,
Stramberk), TUM 65963 (Tithonian of Japan, Wakayama
prefecture, Nabaenohana Peninsula).

Other occurrence Tithonian to Lower Berriasian of
the European Boreal (Czech Republic), Tithonian of the
Western Pacific (Japan), Lower Aptian of the Central
Tethys (Greece) and Western Tethys (France).
Clausastrea superficialis Alloiteau, 1960

Fig. 6 7-9

*v 1960 Clausastrea superficialis: Alloiteau, p. 21, Pl 3,
Fig. 5

v 1998 Paraclausastrea pulchra nov. sp.: Morycowa &
Masse, p. 750, Figs. 14.7, 15.4-6, 17

Material FPJ 439; 2 thin sections.
Dimensions (FPJ 439)

n min-max M s cv uts
crd 7 3.89-5.62 477 071 14.9 4.06-5.49
cdw 8 3.18-6.01 445 0.89 20.1 355-534
septa 10 19-27 22.7 2.79 122 20-25

Description Thamnasterioid, in places astreoid colony
with corallites arranged in irregular rows. Septa com-
pact. Microstructure of septa of large trabeculae. Septa
in cross section equal in thickness throughout the whole
septum. No symmetry of septa, but two size orders can
be distinguished, that differ in length (best observable in
the centre of the corallite). Septa not connected to each
other. Septal distal margin unknown, lateral face with
vertical keels. Pali absent. Costae present, non-conflu-
ent to confluent. Synapticulae absent. Columella absent.

H. Loser et al.

Endotheca consists of numerous very thin tabulae and
exothecal dissepiments. Wall absent. Coenosteum nar-
row, consists of costae and exothecal dissepiments. Bud-
ding extracalicinal.

Remarks The distance between corallite rows and the
septal counts compare well to the holotype of Clausas-
trea superficialis. Similar dimensions are present in C.
eliasovae Ricci et al, 2018 but that species has much
higher septal counts. All other species present larger dis-
tances of corallite rows.

Other material BSPG 2003 XX 5473 (Lower Aptian
of Greece, Viotia, Arachova), BUFGG Do080 (Upper
Oxfordian to lower Kimmeridgian of Romania, Tul-
cea, Dobrogea), CGS HF 348, 371, 376, 3244 (Titho-
nian to lower Berriasian of the Czech Republic, Morava,
Stramberk).

Other occurrences Upper Oxfordian to Lower Berria-
sian of the Central Tethys (Romania, Czech Republic),
Tithonian of the Western Tethys (Spain), Upper Bar-
remian to Lower Aptian of the Western Tethys (France),
Lower Aptian of the Central Tethys (Greece).

Montlivaltia Lamouroux, 1821

Type species Montlivaltia caryophyllata Lamouroux,
1821

Remarks The specimen MNHN A32924, marked as
syntype of the type species, barely compares to the
illustration in Lamouroux (1821) and it is questionable
whether it belongs to the original type series. The genus
Montlivaltia is conceptual and is generally applied in the
sense of Gill and Lafuste (1971).

Montlivaltia icaunensis Orbigny, 1850

Fig. 6 5-6

*v 1850 Montlivaltia icaunensis: Orbigny, (2), p. 90

v 1863 Montlivaultia Icaunensis: Fromentel, p. 315, PL
42, Fig.2,2 a-b, P. 78, Fig. 3,3 a,P1. 81, Fig. 1,1a,2,2a

vp 1889 Montlivaltia multiformis nov. spec.: Toula, p. 87,
PL 6, Fig. 8

v 1946 Montlivaltia burckhardti Wells, n.sp.: Wells, p. 5,
Pl 2, Fig. 7-14

v 2003 Montlivaltia sp.: Baron-Szabo, Hamedani & Seno-
wbari-Daryan, p. 204, Pl. 36, Fig. 8, Pl. 39, Fig. 6

Material FPJ 440; 1 thin section.
Dimensions (FPJ 440).
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€29x%31.8 mm.

septa 96.

Description Solitary turbinate coral. Corallite outline
elliptical. Septa compact. Microstructure of septa of
large trabeculae. Septa in cross section externally slightly
thicker, becoming slightly thinner towards the centre.
Symmetry of septa radial and regularly hexameral. Cycles
of septa regular. Septal cycles differ in length and thick-
ness. Three septal cycles extend to the corallite centre,
later cycles are shorter and thinner. Septa not connected
to each other. Septal distal margin unknown, lateral face
with vertical keels. The inner margin of the septa of the
first two cycles is swollen. Pali absent. Costae present.
Synapticulae absent. Columella absent. Endotheca con-
sists of dissepiments. Wall absent. A very thin epitheca
is present.

Remarks The genus Montlivaltia is one of the most spe-
cies-rich genera in the Jurassic and Cretaceous with 224
species in the Jurassic and 74 in the Cretaceous (Lathu-
iliere, 1989; Loser, 2000). It seemed to be always easier to
establish a new species in place to compare own material
to the vast number of existing taxa (Lathuiliere, 1988).
A correct taxonomic comparison is therefore difficult
and must restrict to species where the type material was
available for study. The present specimen compares well
to the two syntypes of Montlivaltia icaunensis. Simi-
lar septal counts have also Montlivaltia cavali Achiardi,
1880, Montlivaltia coaluilensis Wells, 1946 but both dif-
fer in the dimensions of the corallite: Montlivaltia cavali
has a much smaller diameter and Montlivaltia coaluilen-
sis has a much larger corallite diameter.

Other material FLH 4452 (Kimmeridgian of Germany,
Bayern, Saal an der Donau), UPV 220303 (Lower Albian
of Spain, Cantabria, Cala de Islares).

Other occurrence. Kimmeridgian of the European
Boreal (Germany), lower Hauterivian of the Western
Atlantic (Mexico) and the European Boreal (France), Bar-
remian of the Central Tethys (Bulgaria), Upper Aptian to
Albian of the Eastern Tethys (Iran), Lower Albian of the
Western Tethys (Spain).

Superfamily Rhizangioidea Orbigny, 1851
Family Thamnasteriidae Reuss, 1864
Thamnasteria Lesauvage, 1823

Type species. Thamnasteria lamourouxi Lesauvage,
1823

Description Thamnasterioid colony with corallites often
arranged in rows. Septa compact. Microstructure of
septa of medium-sized trabeculae. Septa in cross sec-
tion externally slightly thicker, becoming slightly thinner
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towards the centre. No septal symmetry, but size orders
can be distinguished. Septal generations differ in length.
Approximately half of all septa extend to the calicular
centre. Septa of younger generations often connected to
the septa of preceding generations. Septal distal margin
finely granulated, lateral face with fine thorns, inner mar-
gin smooth. Pali absent. All septa of the first generation
are attached to the columella. Costae present, conflu-
ent. Occasional synapticulae present, mainly in the space
between corallites. Columella styliform. Endotheca con-
sists of numerous dissepiments. Wall absent. Budding
extracalicinal.

Thamnasteria sp.

Fig. 7 4-5
Material FP] 379, 383; 2 thin sections.
Dimensions (FPJ 379).

n min-max 1] s cv Hxs
crd 15 143-2.17 1.79 0.22 124 1.56-2.01
cdw 30 1.44-2.28 1.87 0.22 1.9 1.64-2.09
septa 10 20-25 22.8 1.75 76 21-25

Description Thamnasterioid colony with corallites
loosely arranged in rows. Septa compact. Microstructure
of septa of medium-sized trabeculae. Septa in cross sec-
tion externally slightly thicker, becoming slightly thinner
towards the centre. No septal symmetry, but size orders
can be distinguished. Septal generations differ in length
and slightly in thickness. Less than half of all septa extend
to the calicular centre. Septa of younger generations
often connected to the septa of preceding generations.
Septal distal margin not preserved, lateral face with fine
thorns, inner margin smooth. Pali absent. All septa of
the first generation are attached to the columella. Costae
present, confluent. Occasional synapticulae present, but
only in the space between corallites. Columella styliform,
thickened by the septa connected to it. Endotheca not
preserved. Wall absent. Budding extracalicinal.

Remarks The present specimen cannot be compared to
available type material. It shares some similarities with
the syntype MNHN A32299 of Thamnaraea digitalis
Etallon, 1864 from the middle Oxfordian of the Swiss
Jura. This syntype has the following corallite dimensions
and septal counts: ccd, 1.76-2.19; septa, 20-23 (first
interval for both). Whereas in the present specimen the
corallites are arranged in rows, they are irregularly dis-
tributed in the syntype MNHN A32299, which makes a
comparison even more complicated. Other two syntypes
(MJSN S184) belong to the genus Dendraraea Orbigny,
1849 (according to an additional specimen label signed
by Bernard Lathuiliére, Nancy, dating from 2010). A
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Stratigraphy Triassic

Jurassic

Cretaceous

Genera

Eocomoseris
Montlivaltia
Clausastrea
Thamnasteria
Dimorpharaea
Trochophyllia
Miscellosmilia

Ladin. [C]Nor. [|H.[si.|PI.[Toa. |A.|Bj.[Bt|C.|O.|K]Ti. |Be. V. |H.[Ba] Apt.[Albian [c.|T.|c| |cam.

Fig. 8 Stratigraphical ranges of the genera of the study area. The blue bar indicates the age of the study area

lectotype has so far not been designated. Therefore, it is
unclear to which genus belongs the species Thamnaraea
digitalis.

Other material GZG 611-74 (Upper Oxfordian of Ger-
many, Niedersachsen, Hannover), MNHN A3299 (Mid-
dle Oxfordian of Switzerland, Jura, Calabri).

Other occurrence Middle Oxfordian of the Central
Tethys (Switzerland), Upper Oxfordian of the European
Boreal (Germany).

Discussion

The overall environmental conditions for the cor-
als were not optimal because they rarely occur in the
Herznach Member. The studied corals are represented
by large solitary forms or massive platy colonies. Platy
corals are considered to be an adaptation to low-level
light conditions, because of either water depth or tur-
bidity (Kolodziej & Bucur, 2020; Rosen et al., 2002; and

literature cited therein). Five out of the eleven species
belong to the superfamily Cyclolitoidea. This superfam-
ily is characterised by having balcony-like septal orna-
mentation (pennulae). These pennulae are considered
to support a heterotroph form of alimentation (Loser &
Bilotte, 2017; Schlichter, 1991) being, therefore, better
adapted to low-level light conditions. Comparable asso-
ciations from the Cretaceous consist predominantly
of members of the superfamily Cyclolitoidea (Loser &
Bilotte, 2017; Loser & Callapez, 2022).

The fauna consists of twelve species in seven gen-
era. This number is too low to allow any palaeobioge-
ographic analysis. The seven coral genera are already
known from the Callovian, except for Miscellosmilia,
that was hitherto only known from the Kimmeridg-
ian onwards (Fig. 8). All genera reach into the Creta-
ceous, but only two occur beyond the Cenomanian.
The distribution of species (Fig. 9) suggests that most
species have their first occurrence in the study area,

Stratigraphy| Aalian |Bajoc. [Bath.

Species

Callov. |Oxford.|Kim |Tithonian|Berriasian|Valan.

Haut.

Clausastrea superficialis
Clausastrea sp.

Dimorpharaea fungiformis

Dimorpharaea ornata
Dimorpharaea cf. tosaensis
Miscellosmilia famosa

Montlivaltia icaunensis

Thamnasteria sp.

=

Fig. 9 Stratigraphic distribution and commonness of species (Middle Jurassic to Hauterivian). The thickness of the bars indicates the number
of localities in which the concerned species was found. The blue bar indicates the age of the study area
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but the data available for these Middle Jurassic corals
is too scarce to confirm this pattern with certainty. The
distinction of species is here based on morphomet-
ric data that have a certain statistical significance (see
Loser, 2020), achieved by systematic measurements in
colonial corals. Such data are hardly available from the
literature. Therefore, a comparison based on the litera-
ture alone is difficult. When not taking into account the
occurrences in the Cretaceous, the coral species from
the present fauna are also found in Middle to Upper
Jurassic coral faunas of the Czech Republic (Moravia),
England (Wiltshire), Germany (Bayern, Niedersach-
sen, Wirttemberg), Japan (Wakayama), Poland (Swi-
etokrzyskie), Romania (Tulcea), and Spain (Aragén,
Valencia).
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