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Hamaraxonia, a new pseudocolumellate genus of Middle Devonian deep-water
Rugosa (Anthozoa) from Morocco
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ABSTRACT. The monotypic genus Hamaraxonia gen. nov., with type species Hamaraxonia africana sp. nov., is described, based on
only four specimens, from the middle Eifelian (top Costapolygnathus costatus Zone to basal Tortodus australis Zone) of the Hamar
Laghdad, Anti-Atlas, SE-Morocco. In its prominent axial boss and dissepiments in maturity, the new genus is unique among pre-
Carboniferous ahermatypic Rugosa. It is classified within the still polyphyletic subfamily Columnaxoninae Weyer, 1980 of the family
Cyathaxoniidae Milne-Edwards & Haime, 1850 (suborder Cyathaxoniina Spasskiy, 1977). Possible ancestors will probably be found
among the neighbouring subfamily Laccophyllinae Grabau, 1928. For the moment, a phylogenetic line: Laccophyllum Simpson, 1900
— Hamarophyllum Berkowski, 2004 — gen. nov. pro Cyathaxonia hercynica Roemer, 1855 (Weyer & Zagora, 1990) = Hamaraxonia
gen. nov. may be proposed, pending further records from other regions and additional intermediate taxa. The commonly used term
columella (aseptal origin) and the nearly forgotten term pseudocolumella (septal origin) are redefined in the already morphogenetic
sense of their authors (Milne-Edwards & Haime 1848) by selecting morpho-terminological types: Cyathaxonia cornu Michelin, 1847
(late Tournaisian), and Clisiophyllum keyserlingi M’Coy, 1849 (middle/late Viséan).
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1. Introduction

Long ago, small solitary Rugosa of the Cyathaxonia facies
(sensu Hill, 1938) provided with an axial structure (“columella”)
were regarded as typical of Carboniferous and Permian coral
communities. Hill (1956) classified them as three families of
Cyathaxoniicae (suborder Streptelasmatina): Cyathaxoniidae,
Lophophyllidiidae, Timorphyllidae. Hill (1981) accepted
five families in two suborders for such taxa: Metriophyllina
(Cyathaxoniidae, Metriophyllidae) and  Plerophyllina
(Lophophyllidae, Timorphyllidae, Verbeekiellidae). At present,
further approaches towards a more natural phylogenetical
taxonomy support the independent development of these
“columellate” structures in ten Carboniferous-Permian family-
level units:
suborder Cyathaxoniina Spasskiy, 1977

Cyathaxoniinae Milne-Edwards & Haime, 1850
suborder Zaphrentoidina Schouppé & Stacul, 1959 (synonyms
Metriophyllina Spasskiy, 1965; Stereolasmatina Hill, 1981;
Hapsiphyllina Nudds in Nudds & Léser, 2001):

Rylstoniinae Yii, Lin, Shi, Huang & Yu, 1983

Lophophyllidae Grabau, 1928

Variaxoninae Fedorowski, 2010

Lophophyllidiidae Moore & Jeffords, 1945

Timorphyllidae Soshkina in Soshkina, Dobrolyubova

& Porfiriev, 1941

Verbeekiellidae Schouppé & Stacul, 1955

Wannerophyllidae Fedorowski, 1986

Lophotichiidae Weyer, 1972

Asserculiniinae Fedorowski, 1986

Radical changes in the stratigraphic aspect started
with Rozkowska (1969), who recorded Cyathaxonia Michelin,
1847 already in the Early and Late Famennian and its subgenus
Cyathocarinia Soshkina, 1928 in the Late Famennian of Poland.
Her species are now renamed Cyathaxonia (Cyathaxonia)
rozkowskae Fedorowski, 2003 and Cyathaxonia (Cyathocarinia)
famenniana Fedorowski, 2003. Similar collections occur in
Germany (Weyer, 1984, 21, fig. 4/4-5) and in Morocco.

The next surprising discovery was Columnaxon
Scrutton, 1971 from the Ludlowian of Venezuela. Then several
Devonian “columellate” taxa were erected: Famaxonia Weyer,
1971 (Late Famennian, Germany), Yishanophyllum Wu &
Liao, 1988 (Late Famennian, Guangxi province of China),
Cyathaxonia? hercynica Roemer, 1855 = new genus (Weyer &
Zagora, 1990, 27, fig. 3, Middle Givetian, Germany, meanwhile
also found in France and Morocco), nov. gen. nov. sp. I (Weyer
et al. 2003, 76, fig. 2D, Late Frasnian, Germany), Cheilaxonia
Weyer 2004 (Early Famennian, Germany). In addition, there
are further Devonian, unrevised species bearing an axial boss,

as Lophophyllum constrictum Maurer, 1885 (Weyer 2005, 6,
Middle Givetian, Germany) and Lindstroemia stellata Goryanov,
1967 (nomen nudum, mentioned in a faunal list of Goryanov &
Klishevich (1968, 908), Pragian or Early Emsian, Kirgistan).

Actual systematics classified such pre-Carboniferous
“columellate” genera into two subfamilies (Protozaphrentinae
Ivanovskiy, 1959; Columnaxoninae Weyer, 1980) and as incertae
sedis, probably all within the relatively deep-water representatives
of the suborder Cyathaxoniina Spasskiy, 1977. Surely, this
procedure is not reflecting real phylogenetic relationships and
will be continuously emended according to urgently needed
worldwide future studies of these “forgotten” rare corals in
Silurian and Devonian times, and at the moment still completely
unknown in the Ordovician (except for the stratigraphically
curious genus Protozaphrentis Y1, 1957 from China).

Devonian Rugosa of the Cyathaxonia facies
(ahermatypic, of dysphotic/aphotic and psychrospheric
environments) are extremely poorly known in the Givetian
(especially in its upper part after the Taghanic Event), in the
complete Frasnian, and in the basal Famennian (time span of
seven conodont zones, from Lower Palmatolepis triangularis to
Uppermost Palmatolepis crepida). Perhaps, they are sometimes
really rare (e.g. immediately after the Upper Kellwasser Event),
but mainly they remained uncollected and unstudied. This
explains the high number of Frasnian “silent taxa” (Wrzotek,
2002, including many “Lazarus taxa” and isolated “Elvis taxa”).
Some of the few existing, mostly rather ancient literature data
can be interpreted in the terms of actual biozonations only by
stratigraphic insiders, and according to modern taxonomy only
after intensive morphological revisions (e.g. Ludwig, 1865-1866;
Weissermel, 1939).

Eight new Rugosa species of Ludwig (1865-
1866) had been found in an iron ore horizon of the
Rhenish  Mountains  (Amplexus  umbilicatus, — Amplexus
breviradiatus, — Anorygmaphyllum  obtusum,  Zaphrentis
ampla, Hexorygmaphyllum radiatum, Liocyathus loculatus,
Ptychocyathus excelsus, Taeniocyathus trochiformis). Their age
is either Middle Givetian (Maenioceras terebratum Zone), Late
Givetian (Pharciceras Genozone), or lower Frasnian. All these
taxa are now invalidated (Opinion ICZN, 1971); none had ever
been redescribed or could be identified using only the original
illustrations, prepared before the introduction of thin sectioning
techniques.

The six new taxa proposed in Weissermel (1939,
based on badly preserved mould materials) are partly Late
Frasnian (Hirtenrangen Formation — Zaphrentis curvatissima,
Metriophyllum volki, Amplexus liliiformis), and partly Early
Famennian (Plattenbruch Member of Bohlen Formation,
Cheiloceras  Genozone  —  Syringaxon  thuringiacum,
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Figure 1. A: Simplified geologic
map of northeastern Anti-Atlas,
Devonian rocks and Hamar Laghdad
are indicated; B: Outcrop marked
by star in circle on southeastern
slope of the “Hollard Mound”
(view from the east). C: Detailed
geological map of Hamar Laghdad
with distribution of particular types
of Devonian rocks. Star in circle
indicates outcrop, where studied
specimens were collected. Drawings
A and C courtesy of Belka (1998 and
unpublished) - updated.
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Combophyllum  asteriscus, Lindstroemia? cornuhirci). The
author had noted the lithostratigraphical symbols (tob, toc) and
bed numbers (in his plate explanations), indicated on the original
labels of the collector Max Volk (1900-1969) and well explained
in Volk (1939, with pelagic ostracod zonation). At present, most
of these taxa seem to be undeterminable (especially in view of
the probably lost type collection), excepting Neaxon thuringiacus
(Weissermel, 1939) which 1is identical with Amplexus
pauciradiatus Ludwig, 1865.

Here we describe the unexpected new pleonophorous
genus Hamaraxonia from the Middle Eifelian of the famous
mud mound area at the Hamar Laghdad, in continuation of the
first monograph of Emsian deep water Rugosa in that region
(Berkowski, 2008). This will be followed by the proposal of
another “columellate” new genus, collected from Germany,
France, and Morocco (Weyer & Berkowski, in preparation),
rather strange in its mid-Eifelian to mid-Givetian occurrences
and somewhat more reminiscent of the Permo-Carboniferous
Lophophyllidium Grabau, 1928 (or its subgenus Lophbillidium
Fedorowski, 1986).

2. Locality and Stratigraphy

The studied specimens were collected at the famous Moroccan
locality Hamar Laghdad, in its eastern part called “Hollard Mound”
(Fig. 1B). The Hamar Laghdad area is located approximately 18
km southeast from Erfoud city (Fig. 1A) in the easternmost part
of the Anti-Atlas in southeastern Morocco. In this area, Devonian
rocks dip gently southward and form an elongated W-E ramp
where more than 50 conical buildups are perfectly exposed. The
majority of the mounds are Emsian, but several of them cropping
out in the most eastern side of Hamar Laghdad are either Eifelian
or Givetian (Fig. 1C). Emsian mud mounds became the subject
of extensive geological and palaecontological studies (e.g.: Roch,
1934; Massa et al., 1965; Hollard, 1974; Alberti, 1982; Brachert,
et al.,, 1992; Wendt, 1993; Belka, 1998; Aitken et al., 2002;
Berkowski, 2004, 2006, 2008, 2012; Belka & Berkowski, 2005;
Cavalazzi et al., 2007; Berkowski & Klug, 2012). Belka (1998)
and Mounji et al. (1998) related the formation of Hamar Laghdad
mounds to hydrothermal venting activity. During the Early
Devonian, submarine eruption formed an elevation on the sea
floor, which subsequently became a site of extensive carbonate
production. Conical mud mounds formed along synsedimentary
faults that served as conduits for migration of hydrothermal
fluids to the sea floor (Belka, 1998). Vents were episodically
active during a time of approximately 30 Ma (from the Pragian
until the early Frasnian). During the Eifelian and early Givetian,
the subvolcanic activity persisted in the most eastern part of

Hamar Laghdad (“Hollard Mound”) where hydrothermal fluids
contained thermogenic methane derived presumably from the
underlying volcanic intrusion (Peckmann et al., 1999).

“Hollard Mound” is located in the easternmost part of
Hamar Laghdad (Fig. 1B) close to the complex of the easternmost
Emsian mounds. On the eastern side it is cut by a fault, so its
internal structure is well exposed. According to Peckmann et al.
(1999, 2005) the deposition of the “Hollard Mound” carbonates
started at the beginning of the Eifelian and ended by the end
of the Givetian. These data are partly confirmed by detailed
conodont stratigraphy of Hamar Laghdad, in preparation by
Belka (personal comm.). The so-called “core of Hollard Mound”
(sensu Peckmann et al., 1999) forms a large zone of sediments
that exhibit isotopic signatures of hydrocarbon venting. They are
composed of dyke fillings, vent deposits and carbonates related to
venting activity. Fauna in the “core facies” is very diversified. The
most conspicuous are clusters of large chemosynthetic bivalves
and vestimentiferan tubes, which are located on the northeastern
slope of the “Hollard Mound” (Peckmann et al., 1999, 2005),
and monospecific Rugosa assemblages of Amplexus florescens
(see Berkowski, 2006). The well-bedded sediments surrounding
“the core” from the south (Fig 1B) include other numerous
invertebrate taxa: i.e. cephalopods, gastropods, crinoids,
trilobites, brachiopods, tabulate and solitary rugose corals.

Rugose corals described in the present paper were
found within the well bedded nodular limestone covering
“Hollard Mound” on its southern side (Fig. 1B). The beds are
middle Eifelian in age and represent boundary beds of upper
Costapolygnathus costatus and lower Tortodus australis zones
(detailed stratigraphic investigation is now under preparation by
Z. Belka).

3. Note on columella and pseudocolumella

In principal, the morphological glossary follows Hill (1981),
though there a clear distinction between morphographic and
morphogenetic terms is sometimes missing. Several emendations
are already proposed (aulos: Fedorowski, 2009; septa: Weyer,
2008), and here - in view of the “columellate” new genus
Hamaraxonia, unexpected in the Devonian - it seems necessary
to start a similar procedure for the “columella” type of axial
structures or axial bosses.

Milne-Edwards & Haime (1848a, 78) introduced the
term columella for all skeleton-bearing corals (Scleractinia,
Rugosa, Tabulata), but not alone: it was paralleled by another new
term pseudocolumella, which nearly had been forgotten (even in
the glossary of Hill, 1981). The main difference was seen in the
genesis — septal origin in a pseudocolumella, non-septal origin in
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a columella (“columella propria”). At present, it is appropriate
to define such terms separately for Scleractinia and Rugosa, also
using a “morpho-terminological type” genus/species (if possible,
more or less in the sense of the original authors).

This is easy for “pseudocolumella”, as Milne-
Edwards & Haime (1848a) had already named the genus
Clisiophyllum Dana, 1846 as an example. Thus we propose its
genotype, the Early Carboniferous (late Viséan) Clisiophyllum
keyserlingi M’Coy, 1849 as the definitive morpho-terminological
type of the term pseudocolumella, which was already used in
the description of that species (Milne-Edwards & Haime, 1851,
412). Future studies should subdivide this term for septal axial
bosses using attributes other than the special structure of its type,
characterizing many Ordovician to Permian taxa: e.g. Grewingkia
Dybowski, 1873, Dinophyllum Lindstrom, 1882, Scenophyllum
Simpson, 1900, Dibunophyllum Thomson & Nicholson, 1876,
Ipciphyllum Hudson, 1958). Special sub-terms (comparable to
those of Milne-Edwards & Haime, 1848a: columella septalis,
parietalis, styliformis, fascicularis) are indispensable for other
septal axial structures (pseudocolumella in wider sense), e.g.
the mainly/exclusively antiseptal everted prolongation (with or
without additional septal lamellae and tabulae) as in the genera
Lophophyllidium Grabau, 1928, Rylstonia Hudson & Platt, 1927,
Dorlodotia Salée, 1920, or Lithostrotion Fleming, 1828.

The term columella is defined within the superorder
Rugosa by its here proposed morpho-terminological type

Cyathaxonia cornu Michelin, 1847 (Early Carboniferous, Late
Tournaisian). Milne-Edwards & Haime (1848a, 79, pl.4/2a,1a)
had mentioned only Scleractinian examples for their “columella
propria” growing independently from septa, directly from
the base of the skeleton: Turbinolia sulcata Lamarck, 1816
and Turbinolia dixonii Milne-Edwards & Haime, 1848 for a
“columella propria styliformis”, Turbinolia obesa Michelotti,
1838 (transferred by Milne-Edwards & Haime, 1848b to their
new genus Trochocyathus) and Cyathina Ehrenberg, 1834 =
Caryophyllia Lamarck, 1801, namely Caryophyllia cyathus
(Ellis & Solander, 1786) for a “columella propria fascicularis”.
Later (Milne-Edwards & Haime, 1850, LXV, 1851, 163) ascribed
a “columella styliformis” to Cyathaxonia Michelin, 1847,
this justifies our morphological type choice. The columella
of Cyathaxonia is a completely aseptal structure. Fedorowski
& Vasilyuk (2011) described it as structure without any septal
lamellae and developed tabulae-like sclerenchyme. Weyer (2001)
simply interpreted this structure as an everted aulos, which shows
only regular concentric growth lines in cross sections. By this
redefinition, the axial boss of Hamaraxonia gen. nov. proposed
here is a typical pseudocolumella.

4. Systematic Palaeontology

Abbreviations used: N = number of all septa, n = number of
major septa (protosepta, metasepta), D = diameter, CS = cross/

Figure 2. Hamaraxonia africana sp. nov., holotype no. HD/0/A/2-6, middle Eifelian, boundary beds of upper Costapolygnathus costatus and lower
Tortodus australis zones, Hamar Laghdad Ridge (eastern slope of Hollard Mound) ESE of Erfoud (Tafilalt, Anti-Atlas), collection B. Berkowski 2001-
2002 and 2010. A: CS13 at base of calice, x8, B: subtabular LS17, x12, with growth lines in a medially cut metaseptum, C: pseudocolumella of LS8,
x18, D: calicular median LS4, x6, E: calicular tangential LS11, x8, F, G: subtabular median LS17, 20, x8, normal to cardinal-counter septal plane, with
biform tabularium (inclination of tabulae adaxial in position I and abaxial in position II).
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Figure 3. Hamaraxonia africana sp. nov., paratype no. HD/0/A/0-19, middle Eifelian, boundary beds of upper Costapolygnathus costatus and lower
Tortodus australis zones, Hamar Laghdad Ridge (eastern slope of Hollard Mound) ESE of Erfoud (Tafilalt, Anti-Atlas), collection B. Berkowski 2001-
2002 and 2010. Ontogenetic series of 2 subtabular and 3 calicular CS, with well developed biform tabularium and first isolated mature dissepiments; A:
CS12, x20, B: CS9, x18, C: CS 5, x10, D: CS4,x10, E: CS3, x8.

Figure 4. Hamaraxonia africana sp. nov., paratype no. HD/0/A/2-8, middle Eifelian, boundary beds of upper Costapolygnathus costatus and lower
Tortodus australis zones, Hamar Laghdad Ridge (eastern slope of Hollard Mound) ESE of Erfoud (Tafilalt, Anti-Atlas), collection B. Berkowski 2001-
2002 and 2010. Ontogenetic series of 5 subtabular CS and free-weathered basal calice; A: CS8, x12, B: CS6, x12, C: CS4, x9, D: CS3, x7, E: CS1, x5,
F: x6.
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Figure 5. Hamaraxonia africana sp. nov., paratype no. HD/0/A/0-25, middle Eifelian, boundary beds of upper Costapolygnathus costatus and lower
Tortodus australis zones, Hamar Laghdad Ridge (eastern slope of Hollard Mound) ESE of Erfoud (Tafilalt, Anti-Atlas), collection B. Berkowski 2001-
2002 and 2010. A: subtabular CS26, x7, B: CS5, x6, older upper calice with again subtabular stage after rejuvenescense, C: slightly tangential LS9, x15,
normal to cardinal-counter septal plane, with Metriophyllum-like carinae, D, E, F: median LS18, 11, 8, x5, oblique (D) and normal (E, F) to cardinal-
counter septal plane, with opposite inclined tabulae of a strongly biform tabularium.

transverse section, LS = longitudinal section, TH = thin section,
P = Peel, R = remaining part of corallum. Traditionally, six septa
were marked; the cardinal septum is situated upside. All cross
sections are presented in calicular view (from above); their
orientation in an ontogenetic series is always equilateral (never
reversed).

The studied corals are deposed in the collections of
the Institute of Geology, Adam Mickiewicz University, Poznan
(Poland), abbreviated UAM Tc/B HD/0/A/xx.

Suborder Cyathaxoniina Spasskiy, 1977

Superfamily Cyathaxonioidea Milne-Edwards & Haime, 1850
Family Cyathaxoniidae Milne-Edwards & Haime, 1850
Subfamily Columnaxoninae Weyer, 1980

1980 Columnaxoninae nov. subfam.; Weyer, p. 1214.
2005 Columnaxoninae; Weyer, p. 7.

Genera included. Columnaxon Scrutton, 1971 (Ludlowian),
Antilacca Weyer, 2005 (Late Emsian), nov. gen. nov. sp. I, Weyer
etal., 2003 (Late Frasnian), nov. gen. pro Cyathaxonia? hercynica
Roemer, 1855, Weyer & Zagora, 1990 (Middle Eifelian—
Middle Givetian). Surely, these taxa constitute an at least partly
polyphyletic assemblage to be reclassified (at subfamily level)
after better understanding their true relationships. The source is
mainly among the ancient family members, the Laccophyllinae
Grabau, 1928.

Genus Hamaraxonia gen. nov.

Derivation of name. From the name of the North African locality
Hamar Laghdad (Morocco) and presence of an axial structure.

Type species. Hamaraxonia africana sp. nov.

Diagnosis. Small long-conical pleonophorous corallum with a
deep calice bearing a high pseudocolumella, which starts with a
primary cardinal-counter lamella and finally has many additional
septal lamellae (only a little less than the number of long major

septa) with many steep tabulae. The long, radially arranged
major septa, all (including the cardinal septum) of equal length,
join the pseudocolumella a few times in juvenile phases; during
middle growth stages their axial ends become free and slightly
thickened, later at maturity often with irregular bifurcations or
even trifurcations. The rather long minor septa are contraclined,
never contratingent. Septal flanks with flanges parallel to the distal
margin of septa, sometimes with few metriophylloid carinae.
There is only an extremely weak stereoplasmatic thickening
of the complete septal apparatus; interseptal spaces are always
much wider than the thin septa. Tabularium strongly biform, with
contrary inclined tabulae in position I (centripetally) and position
II (steeply centrifugally). A normal concentric dissepimentarium
(1-3, maximally 5 rows) arises in adult stages; very rare
lonsdaleioid dissepiments are perhaps related to rejuvenescence.

Relationships.The peculiar combination of diagnostic features
is unique among Rugosa. At present, the only probable ancestor
will be a still not described other new genus, already mentioned
by Weyer & Zagora (1990), based on a hitherto unrevised Middle
Givetian ancient species from the German Harz Mountains,
Cyathaxonia hercynica Roemer, 1855. We are now preparing the
revision (based on a rich topotype collection) of this taxon (with
a massive pseudocolumella, without dissepiments), which also
occurs at the same level of the German Rhenish Mountains, in
the Lower Givetian of the Montagne Noire (France), and in the
Middle Eifelian—Middle Givetian of the Hamar Laghdad (Anti-
Atlas, Morocco). A possible phylogenetic line Laccophyllum
Simpson, 1900 = Hamarophyllum Berkowski, 2004 — gen. nov.
(pro Cyathaxonia hercynica Roemer, 1855) — Hamaraxonia
gen. nov. is proposed, indicating a doubtless origin from the
subfamily Laccophyllinaec Grabau, 1928, and waiting for future
emendations after the discovery of additional, still unknown
intermediate generic taxa.

Occurrence. At present, monotypic in the Middle Eifelian of
Morocco.
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Figure 6. Hamaraxonia africana sp. nov., middle Eifelian, boundary beds of upper Costapolygnathus costatus and lower Tortodus australis zones;
Hamar Laghdad Ridge (eastern slope of Hollard Mound) ESE of Erfoud (Tafilalt, Anti-Atlas); collection B. Berkowski 2001-2002 and 2010. A: paratype
no. HD/0/A/0-25; A: subtabular LS26, x6, with an early rejuvenescense near counter septum, A2: subtabular median LS 11, x5, normal to cardinal-
counter septal plane, A3: mature CS5, x5 (supratabular areas light grey), A4, AS: septal lamellae and tabulae of the pseudocolumella in CS2, CS1, x5.
Photos see Fig. SA-F. B: paratype no. HD/0/A/0-19; juvenile subtabular (B1, B2, x12) and adult calicular (B3, B4, x6) ontogenetic series of CS (no. 10,
9,5, 1); light grey regions in B3 are subtabular. Photos see Fig. 3A-E. C: paratype no. HD/0/8/2-8; successive subtabular CS (no. 8, 3, 1), x10, x6 and x5.
Photos see Fig. 4A-F. D: holotype no. HD/0/8/2-6; D: subtabular CS22 of middle growth stage, x6, D2: subtabular LS17, x5, normal to cardinal-counter
septal plane, D3: CS13 at base of calice, x5 (light grey areas are calicular), D4, D5: lower calicular median and tangential LS (no. 8, 7), x5, normal to
cardinal-counter septal plane, D6, D7: upper calicular CS (no. 2, 1), x4. Photos see Fig. 2.
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Hamaraxonia africana sp. nov.
(Figs 2-6)

Derivation of name. After the African locality where the type
species was found.

Holotype. Specimen no. HD/0/A/2-6.
=10CS(4TS,6P),16LS(9TS,7P),1R. (1 duplicate peel (cross
section no.12) in Berlin (Museum of Natural History, no.
MB.K.7939.)) - Figs 2A-G, 6D1-7.

Type locality. Hamar Laghdad Ridge ESE of Erfoud, eastern
slope of Hollard Mound (Tafilalt, Anti-Atlas, Morocco).

Type horizon. Middle Eifelian, boundary beds of upper part
of Costapolygnathus costatus Zone, and lower Tortodus australis
Zone.

Paratypes. 3 specimens, all — as the holotype — collection B.
Berkowski 2001-2002 and 2010.

1. no. HD/0/A/0-19.=12CS(6TS,6P),2R.

Figs 3A-E, 6B1-4.

2. no. HD/0/A/0-25.=14CS(6TS,8P),12LS(7TS,5P),1R.

Figs SA-F, 6A1-5.

3. no. HD/0/A/2-8. =8CS(5TS,3P),3R.

Figs 4A-F, 6C1-3.

Diagnosis. For the moment, identical with that of the still
monotypic genus.

Description. The small long-conical corallum is straight and/
or irregularly cornute (length 20-25 mm, calicular D 9-14 mm).
The normally damaged proximal tip (minimal observed D 2.5
mm) was fixed by a tiny talon (Fig. 6B1); in addition, once a
root-like outgrowth was present just above the talon. In the
case of curvature (Fig. 3), the cardinal septum is situated on the
convex side. Weak rejuvenescense may occur sometimes (Figs 4,
5). The archaeotheca bears fine growth rugae and distinct weak
longitudinal septal furrows (Fig. 6C3) of protosepta, metasepta,
and catasepta, but not of hyposepta; interseptal ribs are narrow
and rounded to nearly sharp.

Mature calices with a slightly thickened wall have a
prominent pseudocolumella occupying about one third of D. A
primary, hardly ever thicker cardinal-counter septal lamella (Figs
2C, D, F) is connected with thin, occasionally bifurcating septal
lamellae, more or less corresponding to the number of major septa
(Fig. 6A3-5), but sometimes excepting the last one in a quadrant,
which usually appears like a minor septum (Figs 6C2, 6D3). A
section near the top of the pseudocolumella (Fig. 6B4) shows
only 6 septal lamellae of the protosepta. The structure becomes
delimited by steeply (up to vertical) inclined tabellae (Fig. 6D4),
passing over to the normal tabularium. During juvenile stages
(Fig. 6B1-2), only the cardinal-counter septal lamella is present;
then in middle growth phases those of further major septa appear
slowly.

The adult septal apparatus consists of 40-44 thin, radial
arranged septa:

4/4n24,N 40 5|5n26,N 44 4/4 n 26, N 44
6/6 D 11 mm 6/6 D 8-8.8 mm 717D 10.4 mm
Fig. 6A3 Figs 6B4, 6C3 Fig. 6D3

They start at the calicular rim with a broadly rounded
base (Fig. 6D6) that later becomes (for the greater part)
incorporated into the somewhat thickened wall. After growth in
the calice (growth lines visible in Figs 2B, 6D4), the major septa
nearly reach the pseudocolumella, but retain their free axial ends
— some few connections are visible only in the extreme youth
(Fig, 6B2). All major septa (except the last one of every quadrant)
have the same length; also the cardinal septum is never shortened.
The slightly thinner, rather long minor septa reach about 75 %
of the major septal length; they are never contratingent, but
always contraclined (seen by the biform tabularium, not in any
inclination towards the antiseptal/counter side). Stereoplasmatic
thickening of all septa is always minimal; interseptal lumina are
much wider (except the broad dissepiment zone in Fig. 6D6-7
after a rejuvenescense). Septal flanks bear a weak “ornament”

of flanges (parallel to the distal margin) and rare metriophylloid
carinae (Figs 5C, 6A3, 6DS5). A strange mature specialisation
occurs in most major septa: their thickened, sometimes nearly
rhopaloid axial ends show irregular bifurcations or even
trifurcations in cross sections; a conceivable explanation as pali-
like structures, initially suggested by locally everted tabellae in
Fig. 6D2 (upper right tabularium), could not be verified. The
septal microstructure is lamellar (term of Schindewolf, 1942;
a synonym is “fibronormal” of Kato, 1963); the distal septal
margins are smooth (Figs 2B, 6D6) and do not bear trabecular
spines.

The tabularium is strongly biform, with different
inclination and type, in position 1 (sensu Sutherland 1965)
centripetally, dominant tabellae; in position II centrifugally,
dominant simple tabulae). This is well seen in subtabular
sections, both LS (Figs 5E, 6A2) and CS (curvature of tabular
intersections convex towards the wall in position I, concave in
position II). The calicular base (Figs 3C, 6D3) demonstrates this
by the regular different filling of the interseptal spaces, alternately
either with sparite or with detritus. The height difference between
the uppermost tabulae in position I and II can be estimated in Fig.
6D4.

A narrow dissepimentarium of normally 1 to 2, rarely
3 rows of vesicles arises at maturity. The first appearance in Fig.
6C2 (D 7 mm, left antiquadrant/counterquadrant) is recognizable
by the curvature of the intersection in position II (convex
towards the wall); later (Fig. 6C3) there exists one regular row
of concentric vesicles between most major and minor septa. The
broader dissepimental zone in Figs 6D6-7 (up to 5 rows) is an
exception restricted to a rejuvenescence zone, which also caused
some few lonsdaleioid vesicles (Figs 4B, 6A1, 6D7).

Discussion. The smallest paratype (Fig. 3) differs from the
other specimens in the distinctly weaker development of the
pseudocolumella and dissepimentarium. This is interpreted as
intraspecific variation, though we can not exclude another decision
in view of the restricted available material of only four specimens
(but known from one locality in two directly neighbouring beds).
The occurrence of the genus/species in other regions (especially
Europe), where such small Rugosa of the cold and deep-water
facies often remained unstudied, might be expected.
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