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1. Introduction 

The coral genus Neosyringaxon was proposed by 
Jia (1977) for ahermatypic Givetian Rugosa (family 
Laccophyllidae) from the Xiangzhou County (around 
Laibing City, Guangxi Province, southern China). 
Worldwide, there are no further records from other re­
gions and countries. The originally included three new 
species seem to be conspecific; they were found in the 
upper part of the Donggangling Formation (Tunkan­
ling Formation in Yoh 1937) “in the vicinity of Xiang­
zhou County” (Neosyringaxon elegantum) and “near 
Shixianghe reservoir, Xiangzhou County” (Neosyrin­
gaxon guangxiense, Neosyringaxon regulare). Jin & 
He (1982: 112, 115) mentioned a more precise  lower 
Givetian age. Two handbooks cited the taxon: Hill 
(1981: F195) as a questionable synonym of Syring­
axon Lindström, 1882 (Laccophyllinae Grabau, 
1928), surely an erroneous classification as there are 
no contratingent minor septa; Lin et al. (1995, p. 393) 
changed correctly the subfamily position to Neaxo­

ninae Hill, 1981, which are now a junior synonym of 
Petraiidae Koninck, 1872 (Weyer 2000: 78). 

Unexpectedly, we found a new species Neosyringax­
on michelini among our collections of lower Frasnian 
corals from France. Critical research in older publica­
tions demonstrates the additional presence of the ge­
nus in Poland (lower Givetian, Holy Cross Mountains) 
and even in North America (Frasnian, Iowa, USA). 
This curious disjunctive distributional pattern cannot 
surprise; it reflects only the present poor knowledge 
about such small dysphotic/aphotic coldwater, often 
cosmopolitan Rugosa (with a special research deficit 
in the Givetian and in the Frasnian). 

2. Ahermatypic Rugosa in the Boulonnais, 
northern France 

Lower–middle Frasnian dysphotic/aphotic coldwa­
ter corals from Ferques near Boulogne­ sur­ Mer were 
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first described by Michelin (1845: 183, pl. 47, fig. 7) 
as “Cyathophyllum mitratum (Schlotheim, 1820)”, 
which is quite another taxon from the Silurian of Got­
land (type species of Pycnactis Ryder, 1926, with lec­
totype designation by Lang & Smith 1927: 471). 

Milne- Edwards & Haime (1850: LXIX, 1851: 318) 
proposed a new genus for this coral from Ferques 
and renamed it Metriophyllum bouchardi Milne- 
Edwards & Haime, 1850 (later becoming the type of 
the family Metriophyllidae Hill, 1939, and of the sub­
order Metriophyllina Spasskiy, 1965). This was done 
using excellently preserved specimens with a free­ 
weathered calice, but still before the introduction of 
thin section techniques for the study of Palaeozoic Ru­
gosa, which started in Germany with Kunth (1869a). 
The necessary lectotype designation was published 
by Lang et al. (1940: 84): the coral figured in pl. 7, 
fig. 1, 1a of Milne- Edwards & Haime (1851), Devo­
nian, Ferques near Boulogne (copied in Stumm 1949: 
pl. 3, figs. 1, 2). This lectotype specimen is lost in the 
Milne- Edwards collection of the Musée National 
d’Histoire Naturelle in Paris (Holwill 1964: 112; 
information 2019 of Dr. Sylvain Charbonnier and 
Dr. Jean- Michel Pacaud, Paris). 

A first revision including topotypes was published 
by Barrois (1882: 196). His improved diagnosis of 
Metriophyllum showed the typical septal flanges (lat­
er called metriophylloid carinae) and the absence of 
a pseudocolumella; it was accepted by Schlüter 
(1889), Glinski (1963), Fedorowski (1965), Pedder 
(1967), and others. Current views on the taxonomy of 
Metriophyllum (Hill 1981: F190) suffer from inade­
quate revisions based on wrong “topotypes” (Smith 
1945; Holwill 1964; Weyer 1970; Scrutton 1985), 
which are not congeneric with the lectotype illustra­
tion. These authors were not aware of the existence 
of two different, quite homoeomorphic genera in the 
local Frasnian (in different stratigraphic levels); and 
they incorrectly referred to the morphology without 
antiseptal triad, not identical with the lost lectotype of 
Metriophyllum bouchardi Milne- Edwards & Haime, 
1850. Better stratified new collections enable us (Ro­
hart & Weyer 2020) to propose a neotype for the 
Metriophyllum type species: main diagnostic features 
are the trabicular septal microstructure, and the tri­
ad formed by the antiseptum and its two neighbour­
ing long minor septa; all other minor septa are short 
and become reduced during the calicular ontogenesis 
(then being hidden within the archaeotheca). The older 
“Metriophyllum­ II” has no such triad and will be re­
vised as a separate new species in a future publication. 

The presence of two different “Metriophyllids” near 
Ferques was already mentioned in Weyer (1991: 11) 
and Weyer (1996: 86). 

“Metriophyllum­ I” (middle Frasnian Ferques For­
mation) – with cardinal fossula (cardinal septum short­
ened) and long counter minor septa forming an anti­
septal triad, without aulos. Synonyms are Lind stroe mia 
Nicholson & Thomson, 1876 and Lopholasma Simp­
son, 1900. Without any doubts, this is the true genus 
Metriophyllum, when compared with the calicular 
view of the lectotype illustration (Milne- Edwards & 
Haime 1851, pl. 7, fig. 1a), which offers a clear mor­
phological picture of the septal apparatus, with 44 sep­
ta (22 of them traditionally accepted as major septa, 
but in reality 26 major septa, if the last ”minor septum“ 
at every of the four insertion points is accepted as a 
morphogenetical major septum). The 1851 drawing of 
the lectotype calice seems remarkably exact in view 
of the details in the “north” of the figure: counter sep­
tum with two neighbouring contratingent, very long 
counter minor septa, forming together a distinct triad; 
all other minor septa being free and very short. This 
reflects correct observation and objective illustration 
of symmetry facts and construction laws still not ful­
ly known to Milne- Edwards & Haime 1851, later 
(since Ludwig 1862; Ludwig 1865; Kunth 1869b; 
Sardeson 1897; Faurot 1909) described as the “law 
of Kunth” ruling the growth of the septal apparatus in 
Rugosa corals (named Ludwig/Kunth­ law by Wey­
er 2008). Already Carruthers (1913: 50) stated that 
the figures “given by Milne- Edwards & Haime are 
remarkably faithful” (an opinion achieved after his in­
vestigations of their collections in Paris, 1907). 

“Metriophyllum­ II” (lower Frasnian Beaulieu For­
mation) – with aulos, without antiseptal triad and fos­
sula. Nearly all hitherto published “topotypic” cross 
sections of Metriophyllum bouchardi (perhaps except 
Smith 1945: pl. 1, figs. 12, 13, but including those cop­
ied in Hill 1981: fig. 113.2a, b) belong to this group, 
but are a misinterpretation of the real type species. 

These results lead to some radical changes in no­
menclature (Weyer 1996: 85). The suborder Metrio­
phyllina Spasskiy, 1965 now becomes a senior syn­
onym of Stereolasmatina Hill, 1981, but both are to 
be replaced by the still senior synonym Zaphrentoidina 
Wang, 1950 (again proposed as new by Schouppé & 
Stacul 1959). Wang (1950: 203) did not mention 
any authorship for suborders and families, but later 
(Wang & Chen 1989a: 187; Wang & Chen 1989b: 52) 
he attributed the authorship of the suborder Zaphren­
toidina to Schindewolf (1938). This was not correct, 
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because Schindewolf (1938: 451, 452) had proposed 
only a new family name Zaphrentoididae, which at that 
time was unnecessary because of the already existing 
Hapsiphyllidae Grabau, 1928 (rejected by Schinde­
wolf against the rules of zoological nomenclature 
ICZN 1905, because he had classified Hapsiphyllum 
Simpson, 1900 only as a subgenus of Zaphrentoides 
Stuckenberg, 1895). The family taxon Metriophyl­
lidae Hill, 1939 is now a senior synonym of Stere­
olasmatidae Fomichev, 1953, but a junior synonym 
of Lindstroemiidae Počta, 1902. Also the „Metrio­
phyllina“ sensu Hill (1981: F186) must be renamed – 
the taxon Cyathaxoniina Spasskiy, 1977 is available 
(Spasskiy 1977: 25, 153); here, „Metriophyllum­ II“ 
will be a member of probably Petraiidae Koninck, 
1872. Metriophylloid carinae are a feature, which had 
arisen during Silurian– Permian times independently 
in several suborders and in many families of Rugosa 
(as suggested by Pedder 1967: 110, and underlined by 
Fedorowski 1986). 

Rohart (1988, 2002, in Brice et al. 2002, in Mis­
tiaen et al. 2002) recorded further ahermatypic Ru­
gosa (besides of the traditional Metriophyllum) and 
indicated their different stratigraphic positions within 
the Frasnian of the Boulonnais: Metrioplexus richteri 
Glin ski, 1963, Metrioplexus cf. carinatus Różkow­
ska, 1969, Catactotoechus? variabilis Rohart, 1988 
(Fig. 1). Surprisingly, our “Metriophyllum” collec­
tions contain a rare fifth genus, hitherto not described 
from the Frasnian of Europe; the unique specimen is 
to classify within Neosyringaxon Jia in Jia et al., 1977. 
Today, intensive serial sectioning is indispensable for 
modern investigations of such small, externally similar 
and indistinguishable, but diverse coral communities, 
and often several historical determinations (Miche lin 
1845, Milne- Edwards & Haime 1851: pl. 7, fig. 2, 
paralectotype Metriophyllum bouchardi) cannot be re­
vised after the loss of old collections.  

The base of our revisions was the highly improved 
actual knowledge about the stratigraphy of the Mid­
dle–Upper Devonian from Ferques (Boulonnais), as 
started by Rigaux (1892, 1908) and recently elaborat­
ed in Brice (1988): a modern detailed lithostratigra­
phy of the ca. 250 m thick lower– middle Frasnian se­
quence (Beaulieu and Ferques Formations, sometimes 
yielding corals), precisely stratified new collections, 
nearly monographic faunal/microfloral studies. His­
torical fossil samples, distributed in many European 
museums and usually labelled only “Ferques” (with­
out exact locality data) and simply “middle Devoni­
an” or “upper Devonian”, now have lost their ancient 

value and are better not used as real topotypes, as done 
in the unsuccessful case of Metriophyllum bouchardi 
(Milne- Edwards & Haime, 1850). Our new materials 
of Frasnian ahermatypic corals come from eight differ­
ent localities (Fig. 2).  

Corals like this Metriophyllum/Catactotoechus/Neo­
syringaxon assemblage from Ferques (Boulonnais) 
belong to an ecological group of Rugosa, termed by 
Hill (1938: 5) as Cyathaxonia fauna. Such commu­
nities (dysphotic/aphotic, ahermatypic, coldwater, ba­
sinal, cephalopod facies) are distributed in upper Si­
lurian– Permian times; they seem to start rarely in the 
Wenlockian and appear widespread in the Ludlowian. 
Earlier records during the upper Ordovician and low­
er Silurian are problematic (especially the presumed 
age of Protozaphrentis Yu, 1957). When dealing with 
Devonian faunas, Oliver (1992: 139) preferred the 
term laccophyllid assemblage, because Cyathaxonia 
Michelin, 1847 was seen as a Carboniferous coral 
(in spite of Różkowska 1969, who found the genus 
throughout the Famennian). The direct ancestor of 
Cyathaxonia is Laccophyllum Simpson, 1900 (Weyer 
1994: 183); both genera are classified by Hill (1981) 
into two separate families Laccophyllidae Gra­
bau, 1928 and Cyathaxoniidae Milne- Edwards & 
Haime, 1850 of the suborder Metriophyllina Spasskiy, 
1965. The phylogenetic radiation would not require 
such a high rank within the family group. The low­
er tribus level might be enough – Laccophyllini and 
Cyathaxoniini, even when an enlarged future phylo­
genetic row might be accepted: Laccophyllum­ I (tra­
bicular septal microstructure, perhaps mainly Siluri­
an–Devonian)→Laccophyllum- II (fibro- normal septal 
microstructure, perhaps mainly lower Carboni fer ous) → 
Cyathaxonia, which implies the mostly accepted syn­
onymy of Cyathocarinia Soshkina, 1928, as smooth 
or granulated septal flanks can be valued only as spe­
cific criteria. The latter feature also occurs in the an­
cestral genus Laccophyllum: Famennian specimens 
with spiny septal flanks described by Gorskiy (1932) 
and in the Weyer collections. The name Cya thaxoniid­ 
assemblages (like Hill 1938) seems appropriate; in 
the Silurian they are composed by taxa of the subor­
ders Cyathaxoniina Spasskiy, 1977 and Plerophylli­
na Sokolov, 1960, and in the Devonian–Permian an 
additional third suborder Zaphrentoidina Wang, 1950 
appears. 

eschweizerbart_xxx



286 D. Weyer and J.-C. Rohart

3. Neosyringaxon in the Holy Cross 
Mountains (Poland) and in Iowa (USA) 

The ahermatypic Rugosa community of the low­
er Givetian brachiopod shales from the famous lo­
cality Skały include the species Zaphrentis polon­
ica Sobolev, 1904, redescribed by Fedorowski 

(1965: 344) as Stewartophyllum polonicum (Sobolev, 
1904). Weyer (1985: 20, though with a question mark) 
and Fedorowski (2003: 61) transferred the species to 
Adradosia Birenheide & Soto, 1977, but the juve­
nile “aulos” (Fedorowski 1965: text- fig. 1D, pl. 3, 
fig. 3), a circulotheca (sensu Fedorowski 2009: 238), 
is untypical for such Hapsiphyllidae. The morphology 

 

Fig. 1. Distribution of ahermatypic Rugosa in the lower– middle Frasnian sequence of Ferques, Boulonnais (lithostratigra­
phy and conodont zonation after Brice 1988, Brice et al. 2002; coral data after Rohart 1988, Rohart 2002, and Mistiaen 
et al. 2002). 
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seems nearest to Neosyringaxon (perhaps except the 
rather early appearance of the cardinal fossula). The 
former generic attribution to Stewartophyllum Busch, 
1941 was doubtful; this taxon from the upper Ham­
ilton Group of New York State with its much flatter, 
even weakly evert(?) calice is insufficiently known (in 
spite of Busch 1941 and Stumm & Watkins 1961). 
The latter authors synonymized three new Barrandeo­
phyllum and Hapsiphyllum species of Busch (1941) 
with Stewartophyllum intermittens (Hall, 1877), 
however, without any argumentation. 

Syringaxon independense Stainbrook, 1946 and 
Syringaxon calvini Stainbrook, 1946 from the Inde­
pendence Shale (Frasnian) of Independence and Bran­
don (Iowa, USA) must be excluded from Syringaxon 
Lindsröm, 1882 (according to present interpretations, 
following Sutherland 1970) – their minor septa are 
short and not contratingent, and their cardinal septum 
is shortened. The morphology (rather well described 

in 1946) corresponds to Neosyringaxon; available data 
seem sufficient for such a reclassification, though to­
day more intensive studied ontogenetic facts (from 
basal tip to upper calice) are desired. 

4. Systematic palaeontology 

Class Anthozoa Ehrenberg, 1834 
Subclass Zoantharia Blainville, 1830 

Superoder Rugosa Milne- Edwards & Haime, 1850 
Order Stauriida Verrill, 1865 

Suborder Cyathaxoniina Spasskiy, 1977 

Family Petraiidae Koninck, 1872 

Synonym: Neaxoninae Hill, 1981. 

 

Fig. 2. Localities of lower– middle Frasnian ahermatypic corals near Ferques (Boulonnais, northern France; map after 
Brice 1988). A – Beaulieu Formation (lower Frasnian). 1. Side road ENE Ferques, leading to the Banc Noir and Griset 
quarries, outcrop on the northern berm of the first bend. – Pâtures Member, top of the term c. 2. Surface outcrop south of the 
side road ENE Ferques, leading to the Banc Noir and Griset quarries. – Pâtures Member, term c. 3. Trench of the railway 
track Caffiers–Ferques. – Pâtures Member, top of the term c. B – Ferques Formation (middle Frasnian). 4. Bois de Beaulieu 
quarry. – Bois Member, term a. 5. La Parisienne quarry, southern slope. – Parisienne Member, term f. 6. La Parisienne quar­
ry, islet at the eastern entrance. – Parisienne Member, term f. 7. La Parisienne quarry, islet at the eastern entrance (above the 
former). – Gris Member, term a, b. 8. La Parisienne quarry, western face. – Gris Member, term a, b. 
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Remarks: The traditional concept of this family (Hill 1981: 
F187) was criticized by Weyer (1978b: 100, 1980), refusing 
the generally accepted “Petraia revision” of Schinde wolf 
(1931), who had violated the International Code of Zoo­
logical Nomenclature (from 1st edition, ICZN 1905, valid 
in the times of Schindewolf, up to the actual 4th edition, 
ICZN 1999) by a severe manipulation of the type species. 
The necessary revision of Petraia decussata Münster, 
1839, the real type species (upper Famennian) designated 
by Miller (1889: 199), was published rather late (Weyer 
2000: 80); it caused a drastic change in the definition of 
the family Petraiidae (now a senior synonym of Neaxon­
inae Hill, 1981, due to the postulated phylogenetic line 
Neaxon→Petraia). Schindewolf (1931) used the Silurian 
Petraia radiata Münster, 1839 as type species, however 
defined it not by its lectotype (Münster collection, Lud­
low), which is a species of Palaeocyathus Foerste, 1888 
(Enterolasmatinae Hill, 1981), but by his own specimen 
collected in 1922 and of course better prepared by thin sec­
tions, now revised as Muenstraia franconica Weyer, 2001 
(Ludlow, Protozaphrentidae Ivanovskiy, 1959). The new in­
terpretation of the family Petraiidae was discussed by letter 
in 1987 with Jerzy Fedorowski, who then already used this 
concept (Fedorowski & Sando 1989; Fedorowski 1990). 

Included genera: Petraia Münster, 1839, Trochophyllum 
Milne- Edwards & Haime, 1850, Meniscophyllum Simpson, 
1900, Nicholsoniella Soshkina, 1952, Catactotoechus Hill, 
1954, Neaxon Kullmann, 1965, Czarnockia Różkowska, 
1969, Hillaxon Różkowska, 1969, Neosyringaxon Jia in Jia 
et al., 1977, Neaxonella Weyer, 1978a, Accurganaxon Li, 
1979 (?Synonym Marocaxon Berkowski 2008), Pali axon 
Weyer, 1981, Patularima Fedorowski, 1990, Erfoudia 
Berkowski 2008, Spinaxon Weyer 2016. 

For the moment, necessary subfamilies and tribes are not 
used – the phylogenetic relationships during stratigraphic 
times remain ambiguous. A separation of all pleonophorous 
taxa would result in a polyphyletic classification, as dissepi­
ments developed repeatedly in independent groups and can 
not be judged automatically as a criterion of the family group. 
Some provisional phyletic lines as Neaxon→Petraia→ 
Famen nelasma→ Czarnockia and Neaxon→Neosyring ax­
on→ Nicholsoniella were proposed (Weyer 2000: 82, 89), 
but they are incomplete and not stratigraphically controlled. 
Extinction (e.g., Neaxon) and survival during the global 
Han gen berg Event (Devonian– Carboniferous boundary) 
are not finally explored. Often further genera as Guerichi­
phyllum Różkowska, 1969 (a polyphyletic Givetian– 
Famennian assemblage), Nalivkinella Soshkina, 1939, Go­
rizdronia Różkowska, 1969, Famennelasma Weyer, 1973 
(? synonym of Fried bergia Różkowska, 1969), Hebuko­
phyllum Liao & Cai, 1987, Circellia Ye & Wang, 1983 (and 
the available subfamily names Friedbergiinae Różkowska, 
1969, Guerichiphyllinae Różkowska, 1969) had been relat­
ed to the Neaxon group – in part, but not always correctly. 

Genus Neosyringaxon Jia in Jia et al., 1977 

1977 Neosyringaxon gen. nov. – Jia in Jia et al., p. 118. 
?1978 Neaxonella n. gen. – Weyer, p. 292. 

Type species (original designation): Neosyringaxon elegan­
tum Jia in Jia et al., 1977, Givetian of Xiangzhou County, 
Guang xi Province, southern China (lower Givetian ac­
cording to Jin & He 1982: 112, 115). Jia (1977) described 
three rather well­ illustrated species. The short original de­
scriptions are cited below in the English translation of Jia 
Hui- zhen. Her photographs of the subtabular and calicular 
transverse sections are extremely similar and allow the sug­
gestion that they represent only one species; it should be ver­
ified that they come from one “population”. 

Neosyringaxon elegantum Jia in Jia et al. 1977, p. 119, 
pl. 41, fig. 2a– e. 
Conical solitary corals, diameter 13–15 mm, length 38 mm. 
External wall (as seen in transverse sections) formed by 
broadened septal bases; its mature average thickness is 
1.4–1.6 mm. Major septa long in early stages and meeting in 
the centre. Mature major septa (number 24) reach a length of 
¾ radius. Minor septa short. Size of “columella” [= circulo­
theca] in average ½ corallum diameter. Tabulae are steeply 
domed from the external wall against the circulotheca. Dis­
tance of tabulae ca. 0.5–1.0 mm. No dissepiments. 

Neosyringaxon guangxiense Jia in Jia et al., 1977, p. 119, 
pl. 41, fig. 3a, b. 
Diameter 11–12 mm. Width of peripheral stereozone 0.8 mm. 
Width of aulos 1.2–2.5 mm. 26 major septa; their length is 
4/5 radius. No minor septa. Tabulae are steeply domed from 
the external wall against the circulotheca. Distance of tabu­
lae 0.5–0.7 mm. No dissepiments. 

Neosyringaxon regulare Jia in Jia et al., 1977, p. 119, pl. 41, 
fig. 5a– d. 
Diameter 11–12 mm. Width of peripheral stereozone 0.9 mm. 
Diameter of oval aulos 1–3 mm. 24 major septa; their length 
at maturity 2/3–

4/5 radius. No minor septa. Tabulae are steep­
ly domed from the external wall against the circulotheca. 
Distance of tabulae 1.4–1.6 mm. No dissepiments. 

Original diagnosis (English translation, sent by Jia Hui- 
zhen to Rudolf Birenheide): “Small, simple, conical 
corals. All septa dilate peripherally to form a wide periph­
eral stereozone. Major septa are thick. In brevic stage they 
extend to axis and form a stereocolumella. In neanic and 
ephebic stages their axial ends retreat from the axis to form 
an elliptical aulos which is filled up by lime carbonate to 
form a firm stereocolumella. In the late ephebic stage the au­
los becomes hollow, and a cardinal septum retreats from the 
axis to form a horseshoe­ shaped inner wall and a cardinal 
fossula. Minor septa are very short. Tabulae slope upwards 
from the epitheca to the axis. No dissepiments. This genus 
is marked by three developed stages: an early Stereolasma 
(brephic) stage, Syringaxon (neanic) stage, and Hapsiphyl­
lum (ephebic) stage. 

Discussion: This genus is similar to such as Stereolas­
ma, Syringaxon and Hapsiphyllum. It differs from the first 
and second in that the stereocolumella is composed of an au­
los filled with lime carbonate; from the third in that there are 
stereocolumella in the brephic, neanic and ephebic stages. 
Lophophyllidium differs from the new genus in its columella 
derived from the thickened axial end of the counter septum.” 
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Type species: Neosyringaxon elegantum Jia in Jia et al., 
1977. 

Distribution and age: Late Middle Devonian of Kwangsi 
Province, China. 

Emended diagnosis: Small diaphragmatophorous conical 
corals, in the youth like Neaxon with radial arranged major 
septa forming axially a complete circulotheca, at maturity 
with shortened cardinal septum in a fossula interrupting the 
aulos. Minor septa active only in the upper calice, reduced 
and incorporated into the thickening archaeotheca during 
middle/lower calicular phases. Septal microstructure trabic­
ular. Tabulae highly domed. 

Comparisons: The ancestral genus Neaxon Kullmann, 
1965 differs in its never shortened cardinal septum and in 
its always persistent cyclotheca, both typical plesiomorph 
features. Another Neaxon descendant, Petraia Münster, 
1839, is similar in the shortening of the cardinal septum, but 
differs in its loss of the cyclotheca, which becomes discon­
nected everywhere in all four quadrants (not only at the car­
dinal fossula). The Neosyringaxon descendant Nicholsoniel­
la Soshkina, 1952 with quite comparable growth stages 
(Weyer 2000, text- fig. 2.3, pl. 6, fig. 1a) acquires a small 
dissepimental zone in the mature calice. 

The early Upper Emsian genus Neaxonella Weyer, 1978 
was proposed nearly simultaneously, not yet knowing the 
Chinese Atlas of Jia et al. (1977); at first glance it looks like 
a junior synonym of Neosyringaxon. But the older taxon dif­
fers in two already apomorph features connected with the 
minor septa: the short and free catasepta (at first reduced 
during lower calicular ontogenetic phases) persist active at 
the mature calicular base, and there a first trend towards a 
biform tabularium appears. This might justify a separate ge­
nus, but at present such morphologies are so poorly known 
(or even unknown) in late Upper Emsian and Eiflian times), 
that any decision about synonymy (yes or not) would be pre­
mature. 

Assigned species: Neosyringaxon elegantum Jia in Jia et al., 
1977 (synonyms: Neosyringaxon guangxiense Jia in Jia 
et al., 1977; Neosyringaxon regulare Jia in Jia et al., 1977). – 
Givetian, China. 

Neosyringaxon polonicum (Sobolev, 1904) – Givetian, Po­
land. 
Neosyringaxon calvini (Stainbrook, 1946) – Frasnian, 
USA. 
Neosyringaxon independense (Stainbrook, 1946) – Fras­
nian, USA. 
Neosyringaxon michelini sp. nov. – Frasnian, France. 

A much larger regional distribution in many further coun­
tries is expected, where such ahermatypic Rugosa remained 
undescribed/unrevised and even uncollected up to date. 

Neosyringaxon michelini n. sp. 
Figs. 3A– G, 4A– Q  

Etymology: After Jean- Louis Hardouin Michelin 
(1786–1867), who described the first Devonian corals from 
the Boulonnais region in northern France. 

Holotype: The for the moment only available specimen 
no. MNHN.F.A71230 (collection J.­C. Rohart ca. 1975), 
Musée Nationale d’Histoire Naturelle, Paris – 15 transverse 
sections (11 peels, 4 thin sections), 1 remaining piece. 

Type locality: Side road ENE of Ferques, leading to the 
Banc Noir and Le Griset quarries (and to the Beaulieu 
wood), outcrop on the northern slope at the first bend (lo­
cality 1 in Fig. 2). 

Type horizon: Beaulieu Formation, Pâtures Member, top 
of level c (Rigaux 1892: Calcaire à Pentamerus supérieur 
= Metabolipa meatsi Brice, 1988; Brice et al. 1976: 136, 
fig. 1, tab. 1; Brice et al. 1979: 316, fig. 3). Disphyllum 
gradatum (Tsien, 1970) and Catactotoechus? variabilis 
Rohart, 1988 were described by Rohart (1988: 235, 240, 
256) from this locality; also “Metriophyllum­ II” occurs. In 
1993, we both recollected the same taxa. 

Diagnosis: Small species of Neosyringaxon with 38 septa 
(23 major septa) at 7.4 mm diameter, minor septa active only 
at uppermost calicular rim. Width of mature cyclotheca 20 % 
of diameter. Well shortened cardinal septum growing longer 
only at base of triangular fossula interrupting the aulos. 

Description: The only available holotype is a small conical, 
slightly cornute corallum (length 12 mm, diameter of bro­
ken tip 1.5 mm, distal diameter of incompletely preserved 
upper calice 7.4 mm, cardinal septum at concave side). The 
archaeotheca bears growth rugae and longitudinal furrows 
of major and minor septa (according to the bifurcating fur­
rows and the intercalated ribs – schizosepta in the sense of 
Weyer 2008: 108; no hyposeptal furrows); there occurs an 
overgrowing small auloporid Tabulata colony. 

The calice occupies half of the length; originally it was 
distinctly more, as an upper calicular portion is abraded. The 
highest available transverse section (Fig. 4O) presents seem­
ingly 20 major septa, in reality there are 23 (the last one of 
the cardinal quadrants and of the left counter quadrant as 
usual still imitating minor septa, here situated secondarily 
reduced hidden within the thickened wall – adult 6 protosep­
ta, 17 metasepta, 15 catasepta). The major septa are radial­
ly arranged and nearly of equal length except the strongly 
shortened cardinal septum; they are never thin as a thread, 
but start broad­ based at the wall and thinning continuously 
towards the centre. The two penultimate cardinal metasep­
ta are slightly shorter (in order to surround the triangular 
cardinal fossula deeper in the calice). There no longer ap­
pear any minor septa protruding into the lumen, but locally 
it is indicated that they were active a little higher in the not 
preserved uppermost calice (nearly invisible slight protuber­
ances in the right cardinal quadrant, different interior wall 
thickening in positions I and II in the sense of Sutherland 
1965). Their general primary presence (as typical for every 
Rugosa, here following the Stauriida­ model with antiseptal 
minor septa) during all growth stages is shown by the cor­
responding external furrows of the archaeotheca (Fig. 4A, 
E, F, L, N).  

The sequence of further calicular transverse sec­
tions (Fig. 4I– N) demonstrates the primary calicular ontoge­
ny of skeletal growth resulting in the morphological view of 
the basal calice (Fig. 4H), which alone is shown in all earlier 
subtabular sections. Major septa prolongate (though never 
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reaching the axis) and become more thickened mainly in 
their central half (thus changing their former long­ triangular 
to a rectangular appearance – compare Fig. 4N with 4J). 
They start to melt at their axial ends forming a perfect aulos 
of cyclotheca type (diameter nearly 20 % of the corallum), 
which is interrupted only at the cardinal fossula. The deepest 
calicular regions occur at the cardinal fossula; there the short 
and axially free­ ending cardinal septum grows longer and 
touches the neighbouring metasepta. 

The secondary subtabular ontogeny starts with a Neaxon­ 
like phase (Fig. 4A–C, complete cyclotheca, cardinal septum 

not shortened). The aulos diameter amounts to 30–35 % of 
the coral; later its width does not increase. The radial orien­
tation of the major septa is very distinct. A succeeding phase 
(Fig. 4D–G) offers a first, still slight shortening of the car­
dinal septum and an interruption of the aulos at the fossula. 
The number of major septa increases from 16 to 23; ephem­
eral pictures (as Fig. 4B, D) show the four insertion points 
and allow an easy identification of the six protosepta within 
the well­ orientated sequence of transverse sections. Simple 
distant tabulae run horizontal or slightly concave within the 
aulos, and outside fall down against the wall (ca. with 45°, 

 

Fig. 3. Neosyringaxon michelini sp. n., holotype no. MNHN.F.A71230 (Paris), lower Frasnian (Pâtures Member of Beaulieu 
Formation, top of level c), side road ENE Ferques (leading to the Banc Noir and Le Griset quarries), collection J.-C. Rohart 
ca. 1975. A – Lateral view of slightly cornute corallum. B–D – Subtabular transverse sections (nos. 14, 12, 7). E–G – Calic­
ular transverse sections (nos. 6, 3, 2) [drawings see Fig. 4]. 

Fig. 4. Neosyringaxon michelini sp. n., holotype no. MNHN.F.A71230 (Paris), lower Frasnian (Pâtures Member of Beau­
lieu Formation, top of level c), side road ENE Ferques (leading to the Banc Noir and Le Griset quarries), collection J.-C. Ro­
hart ca. 1975. A–O – Series of 15 transverse sections (no. 15–1), subtabular (A–G, white lumina filled by “stereoplasma”) 
and calicular (H–O, with few highest subtabular lumina appearing in the centre of J and K, basal calicular regions grey in 
H and I), with six marked protosepta. P – Sketch of corallum (with positions of the prepared transverse sections). Q – Two 
major septa of transverse section 1 (O), showing the rather coarse trabicular microstructure (spines) at their interior margin. 
[Selected photographs see Fig. 3]. (n = number of major septa, N = number of all septa, d = diameter [in mm]). 
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Septal formulae: 2 2 3 3 3 3 4 4 4 4

4 4 4 4 5 4 5 5 6 5
n 16 18 19 22 23
N 24–26 28–30 32 36–37 38
d 2.8–3.0 3.1–3.6 4.2 4.3–6.9 7.0–7.4
Fig. 4A, B 4C, D 4E 4F– L 4M– O
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estimated without a longitudinal section). The septal micro­
structure is clearly trabicular; the axial ends of major septa 
(Fig. 4Q) prove a spiny upper septal margin (rather coarse, 
as usual for descendants from the genus Neaxon). 

Comparisons: The new species differs from Neosyringaxon 
elegantum Jia in Jia et al., 1977 (and its two possible syn­
onyms) in the smaller size; its major septa are thinner than 
the interseptal spaces in the upper calice. Neosyringaxon po­
lonicum (Sobolev, 1904) has slightly rhopaloid axial ends 
of major septa in the lower calice, when melting to construct 
the cyclotheca (according to the revision of Fedorowski 
1965). Neosyringaxon independense (Stainbrook, 1946) is 
a more slender coral with the cardinal septum situated on the 
convex side. Neosyringaxon calvini (Stainbrook, 1946) has 
well­ developed short minor septa still in the lower calice. 
Modern intensive revisions of all those species are necessary 
in order to find more detailed relationships or differences. 
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