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Abstract: Metriophyllum has already been “revised” several times (based on “topotypes” from 
Ferques, Boulonnais, northern France), but nobody was aware of the existence of two different ho-
moeomorphic genera in the local Frasnian, and the wrong morphology (not identical with the lost 
lecto type) was chosen. New collections allow to propose a neotype for the type species Metriophyllum 
bouchardi Milne-­Edwards & Haime, 1850 (middle Frasnian Ferques Formation). Main diagnostic 
features are: trabicular septal microstructure, triad formed by the antiseptum and its two neighbouring 
long minor septa (all other minor septa are short and become reduced during the calicular ontogen-
esis). The older “Metriophyllum- II” (lower Frasnian Beaulieu Formation) has no triad and will be 
revised as a new, not congeneric species in a separate publication. Lindstroemia had been proposed 
without locality data; hence, nobody could provide topotypes. Some originally included pseudocol-
umellate Ordovician and Silurian species are meanwhile transferred to Dalmanophyllum Lang & 
Smith, 1939 and Bodophyllum Neuman, 1969 (suborder Streptelasmatina). Nicholson’s type series 
(Royal­Museum­of­Scotland,­Edinburgh)­ is­ labelled­“Erie,­New­York”.­Later,­ these­common­non-­
columellate Rugosa (upper Hamilton Group, Givetian) were described as Stereolasma rectum (Hall, 
1843) and Lopholasma carinatum Simpson, 1900. Two syntype sections are chosen as lectotype spec-
imen of the type species Lindstroemia columnaris Nicholson & Thomson, 1876, thus declaring the 
genus as senior synonym of Lopholasma Simpson, 1900 – both now junior synonyms of Metriophyl­
lum. Most published so- called Metriophyllum/Lindstroemia/Lopholasma species (Silurian– Permian) 
are­very­poorly­known­and­must­be­restudied­morphologically;­for­the­moment­they­have­–­homeless­
like­ a­nomen nudum­ –­ no­ reasonable­ definite­ generic­ place.­The­new­ taxonomy­ accepts­ a­ family­
Lind stroem iidae Počta, 1902 (synonyms: Metriophyllidae Hill, 1939, Stereolasmatidae Fomichev, 
1953).­Also­suborder­names,­as­used­in­today’s­best­handbooks,­must­be­changed.­The­former­Metrio-
phyllina Spasskiy, 1965 lose their name- giving taxon and are renamed Cyathaxoniina Spasskiy, 1977. 
Metriophyllum becomes a member of the Zaphrentoidina Wang, 1950 (synonyms: Metriophyllina 
Spasskiy, 1965, Stereolasmatina Hill, 1981, Hapsiphyllina Nudds in Nudds & Löser, 2001).

Key words: Ahermatypic Givetian– Frasnian corals, taxonomy, Cyathaxoniina, Zaphrentoidina (Me­
triophyllum, Lindstroemia, Lopholasma, Stereolasma), morphology (metriophylloid carinae).
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1. Introduction 

Many ancient Rugosa genera are still waiting for re-
definitions­ after­ revisions­ of­ their­ type­ and­ topotype­
materials­–­in­spite­of­the­enormous­amount­of­work­
already­done­ in­ this­field­ through­ the­world.­Among­
countless pioneers, we all remember the outstanding 

efforts of the British school around William­Dickson­
Lang (1878–1966) and Stanley­Smith (1883–1955), 
summarized­in­the­catalogue­of­ Lang et al. (1940). Ur-
gent­future­tasks­are­cases­such­as­Densiphyllum Dy-
bowski, 1873 (Silurian), Tryplasma Lonsdale, 1845 
(Devonian)­or­Tachylasma Grabau, 1922 (Permian), 
concerning­ derived­ family­ names­ (Densiphyllinae­
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2 J.-C. Rohart and D. Weyer

Dybowski, 1873, Tryplasmatidae Etheridge, 1907, 
Tachylasmatidae Grabau, 1928) and even a suborder 
name (Tachylasmatina Fedorowski, 1973). 
Our­revision­is­based­on­new,­well-­stratified­collec-

tions (Rohart 1974–1977, Rohart & Weyer 1993) in 
the lower– middle Frasnian of Ferques near Boulogne- 
sur- Mer, the type locality of the type species Metrio­
phyllum bouchardi Milne-­Edwards & Haime, 1850. 
The related and often discussed taxa Lind stroemia 
Nicholson & Thomson, 1876 and Lopholasma Simp-
son, 1900 from the Givetian Hamilton Group of New 
York­are­no­longer­classified­as­separate­genera;­they­
become doubtless synonyms of Metriophyllum Milne-­
Edwards & Haime, 1850. 
Abbreviations: CS – transverse section, LS – longitudi-
nal section, TS – thin section, P – Peel, R – remaining part, 
d – diameter, n – number of major septa (protosepta and 
metasepta), N – number of all septa (major septa, minor sep-
ta = catasepta, but excluding hyposepta). 

The studied corals are deposed in the Muséum Nationale 
d’Histoire Naturelle (Histoire de la Terre) Paris, France 
(MNHN-F-),­in­the­Royal­Museum­of­Scotland­Edinburgh,­
UK­(RMS-),­and­in­the­Museum­für­Naturkunde­(Leibniz- 
Institut) at Humboldt University Berlin, Germany (MB.K.). 

2. Genus Metriophyllum MILNE- EDWARDS & 
HAIME, 1850 

Milne-­Edwards & Haime shortly diagnosed their 
new taxon (1850: LXIX) and almost simultaneously 
(1851:­317,­pl.­7,­figs.­1–2)­provided­a­more­detailed­
definition­ together­with­ a­well-­illustrated­description­
of the designated type species Metriophyllum bouch­
ardi Milne-­Edwards & Haime,­1850­from­the­Devo-
nian of Ferques near Boulogne- sur- Mer (France). This 
was done in a period before the introduction of thin- 
section technics for Palaeozoic corals, which started 
nearly 20 years later in Germany (with Kunth 1869a 
and Fischer-­Benzon 1871). Lang et al. (1940: 84) 
stated (without argumentation, but correctly) that the 
original proposal of Metriophyllum bouchardi includ-
ed two taxa; they restricted the species by choosing 
a lectotype (Fig. 1.1, 1a, non Fig. 2, 2a). Both speci-
mens­are­definitely­lost­–­as­communicated­in­2019­by­
Dr.­ J.-M.­ Pacaud, Muséum National d’Histoire Na-
turelle (Histoire de la Terre) in Paris, where the Henri 
Milne-­Edwards collection is stored. 
Milne-­Edwards & Haime (1851: 318) wrote that 

material of Metriophyllum bouchardi was deposed 
in “Mus. de Paris, Bouchard-­Chantereaux, Mi-

 

Fig. 1. Syntypes of Metriophyllum bouchardi Milne-­
Edwards & Haime, 1850 (copied from Milne-­Edwards & 
Haime 1851,­ pl.­7,­ figs.­ 1,­ 2),­ “Dévonien,­ Ferques­ près­
Boulogne” (Boulonnais, northern France). 1 and 2 in nat-
ural size; 1a, 1b and 2a “enlarged”. 1, 1a. Lost lectotype 
(designated Lang et al. 1940: 84), probably middle Fras-
nian Ferques Formation. 2, 2a. Lost paralectotype (not 
congeneric with the lectotype, as already stated by Lang 
et al. 1940: 84), representing a separate genus, provisionally 
named “Metriophyllum- II” in Weyer (1991: 11, 1996: 86), 
to be revised in a forthcoming separate publication), prob-
ably lower Frasnian Beaulieu Formation. The specimen is 
quite homoemorphic with the lectotype and the herein pro-
posed neotype, but seems to belong to another suborder 
(Cyathaxoniina Spasskiy, 1977, family Petraiidae Koninck, 
1872. These illustrations had been prepared in a period 
before the introduction of thin section technics for coral 
studies, at that times using only well- preserved specimens 
with­free­calices,­broken­fragments,­and­polished­surfaces.­
Figures “given by Milne-­Edwards & Haime­ are­ remark-
ably faithful” (Carruthers 1913: 50, an opinion achieved 
after his investigations of their collections in Paris, 1907). 
The calice picture of the lectotype (1a) shows an absolutely 
reliable­ configuration­of­ the­ septal­ apparatus­ and­ its­ sym-
metry (shortened cardinal septum below, two long counter 
minor septa forming a triad with the counter septum above), 
precisely observed by the ancient authors years before the 
proposals of Ludwig (1865), Kunth (1869b), Sardeson 
(1897) and Faurot (1909), now called the law of Kunth 
(or better Ludwig-­Kunth- law – Weyer 2008) ruling the 
ontogenetic septal insertion of Rugosa. Both features (an-
tiseptal triad, shortened cardinal septum) are missing in the 
calice­figure­ of­ the­ paralectotype­ (2a),­ thus­ indicating­ an-
other generic taxon, which occurs in a slightly older horizon 
according­to­our­new,­better­stratified­collections.­
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3Revision of Metriophyllum MILNE-EDWARDS & HAIME, 1850

chelin”. Their now lost specimens “Mus. de Pa-
ris” surely had been a donation of Nicolas Robert 
Bouchard-­Chantereaux (1802–1864), géologue 
and­ malacologiste,­ well­ known­ for­ his­ generous­
zoological- palaeontological presents to other spe-
cialists – Frasnian brachiopods of his collection from 
Ferques still are preserved in Paris (MNHN-F). Fur-
ther parts of his collections were stored in the muséum 
of Boulogne- sur- Mer, where he lived, being its direc-
tor), but that institution suffered seriously during the 
war­(1939–1945),­and­no­small­Devonian­coral­of­the­
Cyathaxonia facies could be found. 
Jean-­Louis­ Hardouin­ Michelin (1786–1867) 

had­described­the­first­corals­from­the­Middle–­Upper­
Devonian­ of­ Ferques,­ but­ in­ his­ collections­ (also­ in­
Paris, MNHN-F) only one specimen survived (Ro-
hart 1988: 231): “Cyathophyllum profundum Miche-
lin, 1845”, revised in Rohart & Semenoff-­Tian-­
Chansky (1981: 2) as Pseudoacervularia profunda 
(Michelin, 1845). The species was re- assigned to 
Potyphyllum Coen-­Aubert, 2016 (p. 169), but must 
be renamed, being a homonym of the Permian (Wu-
chiapingian) Cyathophyllum profundum Geinitz, 
1842 = Calophyllum columnare (Schlotheim, 1813). 
Lower– middle Frasnian dysphotic/aphotic coldwater 
corals from Ferques were also published by Michelin 
(1845:­183,­pl.­47,­fig.­7)­as­“Cyathophyllum mitratum 
(Schlotheim, 1820)”, which is quite another taxon 
from the Silurian of Gotland (type species of Pycnactis 
Ryder, 1926); this now lost material was renamed by 
Milne-­Edwards & Haime (1850: LXIX, 1851: 318) 
as Metriophyllum bouchardi. 

Later, the genus Metriophyllum became the base for 
a family Metriophyllidae Hill, 1939, and for a sub-
order Metriophyllina Spasskiy, 1965. There had been 
five­attempts­to­revise­the­taxon,­based­on­topotypes.­
The­first­(Barrois 1882: 196) showed the typical sep-
tal­ flanges­ (later­ called­ metriophylloid­ carinae)­ and­
the absence of a pseudocolumella; it was accepted 
by Schlüter (1889), Glinski (1963), Fedorowski 
(1965) and others. Smith (1945), Holwill (1964), 
Weyer (1970) and Scrutton (1985) illustrated “to-
potypic” specimens with occasional aulos and without 
an antiseptal triad. Hill (1981: F190) relied on this 
opinion. 

Such current views on the taxonomy of Metriophyl­
lum suffer from these inadequate revisions based on 
mistaken­“topotypes”,­which­are­not­congeneric­with­
the­ lectotype­ illustration.­New,­well­ stratified­collec-
tions, organized by the Université Catholique in Lille 
(under Denise­Brice) for a comprehensive revision of 

the Givetian– Frasnian stratigraphy and palaeontology 
at Ferques (resulting in the monograph of Brice 1988; 
Mistiaen et al. 2001), demonstrated the presence of 
not only one ahermatypic Rugosa genus Metriophyl­
lum in the Frasnian. In addition, Rohart (1988, 2002, 
in Brice et al. 2002, in Mistiaen et al. 2002) recorded 
species of Catactotoechus Hill, 1954, and Metrio­
plexus Glinski, 1963, and he indicated their different 
stratigraphic positions within the Frasnian of the Bou-
lonnais (Fig. 2). In addition, Weyer & Rohart (2020) 
found Neosyringaxon Jia, 1977. Today, intensive se-
rial sectioning is indispensable in order to determine 
such externally indistinguishable small corals. We also 
had to learn that historical fossil samples, distributed 
in­ several­ European­ museums­ and­ usually­ labelled­
only “Ferques” (without exact locality data) and sim-
ply­ “Middle­ Devonian”­ or­ “Upper­ Devonian”,­ now­
have lost their ancient value and are better not used 
as real topotypes, as done before in the unsuccessful 
case of Metriophyllum bouchardi Milne-­Edwards & 
Haime, 1850. 
Using­ the­ new­ collections­ of­ J.-C.­ Rohart (re-

ceived in 1981), the presence of two different, quite 
homoeomorphic Metriophyllids in different strati-
graphic levels near Ferques was already mentioned by 
Weyer (1991: 11, 1996: 86). 

“Metriophyllum- I” (middle Frasnian upper Ferques 
Formation) – with cardinal fossula and long counter 
septal minor septa forming an antiseptal triad, with-
out aulos. Synonyms are Lindstroemia Nicholson & 
Thomson, 1876 and Lopholasma Simpson, 1900. 
Without any doubts, this is the true genus Metrio­
phyllum, when compared with the calicular view of 
the lectotype illustration (Milne-­Edwards & Haime 
1851,­pl.­7,­fig.­1a;­here­our­Fig.­1, 1a), which offers 
a clear morphological picture of the septal apparatus, 
with 44 septa (22 of them traditionally accepted as ma-
jor septa, but in reality 26 major septa, as the youngest 
“minor septum” at every of the four insertion points 
always is a morphogenetical major septum). 

“Metriophyllum- II” (lower Frasnian Beaulieu Forma-
tion) – with aulos, without antiseptal triad and fossula. 
Nearly all “topotypic” cross sections of Metriophyllum 
bouchardi published up to now (Smith 1945; Holwill 
1964; Weyer 1970; Scrutton 1985; Rohart 2002) 
belong to this group, but are a misinterpretation in 
view of the lost bouchardi- lectotype (and its neotype, 
proposed here). At that time, these authors were not 
aware of the existence of two homoeomorphic, but dif-
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4 J.-C. Rohart and D. Weyer

ferent genera with metriophylloid carinae in the local 
Frasnian of Ferques. All specimens studied by Smith 
(1945) came from the older Beaulieu Formation. 
There are no reliable stratigraphic data in Holwill 
(1964).­He­even­had­indicated­a­Middle­Devonian­age­
and declared that he collected extensively at Ferques, 
but­nearly­all­figured­specimens­of­his­“Metriophyllum 
bouchardi” are from the older collections of E.­Rigaux 
(1872–1880, 1882, 1908) and S.G.­Percival (1913) in 
the British Museum of Natural History, London (ac-
cording­to­the­acquisition­catalogue,­kindly­submitted­
by J.G.­Darrell).­Always­ it­had­been­easier­ to­find­
the rare small Rugosa in the older Beaulieu Formation 
than to collect the extremely rare corals in the younger 
Ferques Formation – they are represented in our col-
lections in relationship 4:1. These results lead to some 

radical changes in nomenclature (Weyer 1996: 85). 
The suborder Metriophyllina Spasskiy, 1965 now 
becomes a senior synonym 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). The family tax-
on Metriophyllidae Hill, 1939 is a senior synonym of 
Stereolasmatidae Fomichev, 1953, but a junior syn-
onym of Lindstroemiidae Počta, 1902. 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). 

3. Genus Lindstroemia NICHOLSON & 
THOMSON, 1876 

The genus has been proposed in an abstract publica-
tion – nowadays such a procedure would be a priori in-
valid as a nomen nudum (according to the actual code 
of zoological nomenclature, ICZN 1999), but at that 
time­it­was­valid­in­the­sense­of­the­first­International­
Code of Zoological Nomenclature (ICZN 1905, Zoo-
logical Congress in Monaco), following common zoo-
logical rules of the 19th Century. A nearly meaningless 
and (in view of the now available type material) rather 
incorrect “diagnosis” and no precise locality/age data 
(only­“Devonian­rocks­of­North­America”)­did­not­al-
low a recognition for a long period of nearly a century. 
Nicholson & Etheridge (1878:­80,­fig.­4)­seemed­

to­have­satisfactorily­ improved­the­ insufficient­ intro-
duction of Lindstroemia in 1876, but the type species 
Lindstroemia columnaris Nicholson & Thomson, 
1876 “is still unpublished” (Nicholson & Ether-
idge 1878:­81),­ though­first­ illustrations­ (fig.­4b,­b’)­
with some few explanatory words were offered. This 
“better” concept of the genus was based mainly on an 
Upper Ordovician– Silurian group of Rugosa bearing a 
well- developed pseudocolumella, which (only accord-
ing­to­present­knowledge:­senior­synonym­of­Lopho­
lasma Simpson, 1900) is absent in the type species (in 
spite of the chosen name Lindstroemia columnaris). 

These older taxa are Lindstroemia laevis Nichol-
son & Etheridge, 1878, Petraia subduplicata McCoy, 
1850, and Cyathaxonia dalmani Milne-­Edwards & 

 

Fig. 2. Frasnian sequence of Ferques (Boulonnais, northern 
France) – lithostratigraphy with conodont data (after Brice 
1988:11,­fig.­2)­and­ahermatypic­Rugosa­(according­to­strat-
ified­new­collections).­

eschweizerbart_xxx



5Revision of Metriophyllum MILNE-EDWARDS & HAIME, 1850

Haime, 1851; the last one had already been separated 
as genus Centrotus Lindström in Thomson & Nich-
olson, 1876 more or less at the same time as the pro-
posal of Lindstroemia, but that name was preoccupied 
by Centrotus Fabricius, 1803 (Insecta, Hemiptera) and 
became replaced by Dalmanophyllum Lang & Smith, 
1939. Nicholson & Etheridge (1878)­ classified­
Lindstroemia as Cyathaxoniidae Milne-­Edwards & 
Haime, 1850, which then included also Cyathaxonia 
siluriensis McCoy, 1850, type species of Syringaxon 
Lindström, 1882 (subfamily Laccophyllinae Grabau, 
1928), today seen as the direct ancestor of Cyathax­
onia Michelin, 1847 (Weyer 1996: 85). 1878 those 
so- called representatives of Lindstroemia seemed to be 
closest to Cyathaxonia; at present there are no longer 
ideas­about­relationships,­because­the­Dalmanophylli-
nae Lecompte, 1952 are Streptelasmatina Wedekind, 
1927, characterized by central septal lobes (axial syn-
apticulae – Weyer 1972: 711). 
Neuman (1969:­55–56)­ tried­to­find­an­interpreta-

tion of the type species Lindstroemia columnaris, only 
based on the illustrations of Nicholson & Etheridge 
(1878,­fig.­4b,­b’;­here­refigured­as­Fig.­3.1a, 3a), sug-
gesting for the transverse section perhaps Metriophyl­
lum Milne-­Edwards & Haime, 1850 (as Lang et al. 
1940: 77) or eventually Syringaxon Lindström, 1882, 
for the longitudinal section a similarity with Stereo­
lasma Simpson, 1900 (as Stumm 1949: 7). He stated: 
“the presence or absence of a calicular boss cannot be 
ascertained­ from­ the­ figured­ sections”.­Lindstroemia 
subduplicata (McCoy, 1850) from Scotland (Girvan 
district, Craighead Limestone = upper Ordovician, 
Caradoc, and Mulloch Hill Sandstone = basal Llan-
dovery, lower Rhudannian) was tentatively assigned 
to his new genus Bodophyllum Neuman,­1969­ (Dal-
manophyllinae). 
Grabau (1928: 111) preferred a change of the 

type species for Lindstroemia and favoured the up-
per Ordovician– Silurian taxa with a pseudocolumel-
la (now Bodophyllum Neuman, 1969 and Dalmano­
phyllum Lang & Smith,­1939),­as­the­Devonian­type­
species from North America apparently was never de-
scribed.­Coral­literature­presents­several­pre-­Devonian­
so- called “Lindstroemia” species (even from USA and 
Australia: Foerste 1906, Chapman 1932), mostly 
not well analyzed morphologically and never revised 
to­ a­ modern­ level­ of­ taxonomy.­Also­ the­ Devonian­
Lindstroemia minima Spasskiy, 1960 from Russia 
and even Permian species as Lindstroemia permiana 
Girty,­1908­(USA)­cannot­be­classified­according­to­
actual systematics. Lindstroemia lingulifera Foerste, 

1906 (Silurian) was not sectioned, but the calice (with 
pseudocolumella)­is­like­a­Dalmanophyllum. 

A family Lindstroemiidae was proposed by Počta 
(1902) to include in addition 1. Nicholsonia Počta, 
1902 (pre- occupied coral name: Schlüter 1885) = 
Alleynia Počta, 1902 = junior synonym of Syringaxon 
Lindström, 1882, and 2. Barrandeophyllum Počta, 
1902 (both now separated as Laccophyllidae Grabau, 
1928 – Hill 1981: F191). His Lindstroemia transiens 
Počta,­1902­(upper­Emsian)­is­doubtful­and­must­be­
restudied. Independently, Scheffen (1933) introduced 
also­(as­new)­Lindstroemiidae­for­Silurian­Dalmano-
phyllinae. The family name Lindstroemiidae was not 
used by Stumm (1949: 6), Soshkina & Kabakovich 
(1962: 321) and Spasskiy (1977: 83) in favour of Me-
triophyllidae Hill, 1939, clearly due to the imperfect 
knowledge­ about­ the­ genus­ Lind stroemia, but it re-
appeared in Glinski (1963), followed by Fedorow-
ski (1965: 336), Pedder (1967: 110), Birenheide 
(1978: 23), Różkowska (1969: 32, as superfamily 
Lindstroemiicae). Hill (1981: F201) was more cau-
tious: “until the type material is restudied, Lind­
stroemia will be unsuitable as the name genus for a 
family”. 

This wanted type material of Nicholson & Thom-
son (1876) is now available (Figs. 3, 4) and demon-
strates that Nicholson had received a small sample of 
the typical Givetian ahermatypic Rugosa fauna, richly 
occurring in the shaly facies of the upper Hamilton 
Group­in­the­state­of­New­York­(USA),­as­described­
by Stumm & Watkins (1961). The presence of the ma-
terial (as part of the Nicholson collection) in the Roy-
al­Museum­of­Scotland­in­Edinburgh­was­announced­
by its catalogue of Benton (1979),­but­surely­known­
already somewhat earlier, as W.A.­ Oliver jr. (then 
Washington)­perhaps­for­the­first­time­restudied­these­
corals in 1968.  

In 1986, we received photographs of all syntype thin 
sections of Lindstroemia columnaris Nicholson & 
Thomson,­ 1976­ by­ the­ kind­ help­ of­ Colin­ Scrut-
ton (then Newcastle- upon- Tyne) – they include the 
three species Lopholasma carinatum Simpson, 1900, 
Stereolasama rectum (Hall, 1843), and Amplexi­
phyllum hamiltoniae (Hall,­1877),­ abundant­ in­Erie­
county; and we are able to choose a lectotype. In 1968, 
W.A.­ Oliver jr. had already donated several speci-
mens of Lopholasma and Stereolasma, which here are 
used for comparison purposes; they helped already for 
the phenomenon of hyposepta (Weyer 1980, 1997). 

There exist eight thin sections (6CS, 2LS) in the 
Nicholson collection. Seven can be reconstructed to 
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Fig. 3. Some syntypes of Lindstroemia columnaris Nicholson & Thomson,­1876,­“Devonian­rocks­of­North­America”­
(Nicholson & Thomson 1876:­ 150),­ emended­ to­Hamilton­Group­ (Givetian),­ Erie­ County­ (western­New­York­ State,­
USA) according to the original label in the Nicholson collection, its catalogue (Benton 1979), and oral information 1981 
(to D.­Weyer) by W.A.­Oliver jr. about abundant localities (Brett et al. 1983,­fig.­1)­yielding­the­unique­Stereolasma as-
semblage (Busch 1941, Stumm & Watkins 1961)­in­the­shaly­Marcellus­facies­of­Erie­County­(Oliver & Sorauf 1983: 48). 
1a– c. Metriophyllum columnare (Nicholson & Thomson,­1876),­lectotype,­RMS-Edinburgh­nr.­1968.15.41a,42d.­1a.­Copy­
of the slightly schematic drawing of Nicholson & Etheridge (1878,­fig.­4b’),­the­first­illustration­of­the­species.­1b.­The­
same thin section in correct protoseptal orientation, x6. 1c. A further thin section (hitherto unpublished, erroneously num-
bered 1968.15.2d, but clearly belonging to the lectotype, x6. 2. Transverse section of a paralectotype specimen (erroneously 
numbered 1968.15.42b, but clearly another individual as Fig. 1c), x6. 3a– b. Stereolasma rectum (Hall, 1843), longitudinal 
section­without­metriophylloid­carinae,­RMS-Edinburgh­nr.­1968.15.43b,­original­drawing­(3a)­of­Nicholson & Etheridge 
(1878,­fig.­4b)­and­new­photograph­of­this­thin­section,­x6.­This­syntype­and­two­further­ones­(here­not­studied­and­illustrat-
ed) of Amplexiphyllum hamiltoniae (Hall,­1877)­(nr.­RMS-Edinburgh­1968.15.41b,42a)­demonstrate­that­Nicholson had 
a small collection of the three very common Hamiltonian ahermatypic Rugosa (Stereolasma Simpson, 1900, Lopholasma 
Simpson, 1900 = Lindstroemia, Amplexiphyllum Stumm, 1949), which he united under Lindstroemia columnaris. Bill­Oli-
ver studied all syntypes of Lindstroemia columnaris in 1968 and temporarily wanted to propose the longitudinal section of 
Fig. 3b as lectotype, which he thought to be undeterminable; then the genus Lindstroemia Nicholson & Thomson, 1876 
(and the family names Lindstroemiidae Počta, 1902, and Lindstroemiidae Scheffen, 1933) perhaps would become nomina 
dubia for ever, and Lopholasma Simpson,­1900­with­better­known­type­material­might­remain­available.­He­did­not­publish­
this opinion, but started the still missing modern revision of the Stereolasma coral association from the Givetian Hamilton 
Group;­he­was­well­aware­of­the­insufficient­taxonomy­even­after­the­proposal­of­new­taxa­by­Busch (1941) and their per-
haps­unjustified­synonymy­(without­reasonable­arguments)­in­Stumm & Watkins (1961). In future, after such a revision the 
isolated longitudinal section of Fig. 3b really could become undeterminable; its attribution to Stereolasma rectum­reflects­
only­the­actual­restricted­state­of­knowledge.­
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7Revision of Metriophyllum MILNE-EDWARDS & HAIME, 1850

come from four specimens. There are no doubts about 
the­identification­of­two­of­the­thin­sections­with­the­il-
lustrations from 1878, which are slightly schematic(!) 
drawings:

1. Lindstroemia columnaris Nicholson & Thomson, 
1876, here designated as lectotype.
CS 1968.15.41a. Fig. 3.1b,­figured­by­Nicholson & 
Etheridge 1878,­fig.­4b’
CS 1968.15.42d. Fig. 3.1c
2. Lindstroemia columnaris Nicholson & Thomson, 
1876, here designated as paralectotype
CS 1968.15.42b. Fig. 3.2
CS­ 1968.15.42c.­Not­ figured­ (coral­ broken­ into­ five­
fragments)
3. Stereolasma rectum (Hall, 1843)
LS 1968.15.43b. Fig. 3.3b,­figured­by­Nicholson & 
Etheridge 1878,­fig.­4b
4. Amplexiphyllum hamiltoniae (Hall, 1877)
CS­1968.15.41b.­Not­figured
CS­1968.15.42a.­Not­figured
5. indeterminable fragment (? of 3. Stereolasma rec­
tum (Hall, 1843)
LS­1968.15.43a.­Not­figured

Thus, Lopholasma Simpson, 1900 becomes a junior 
synonym of Lindstroemia Nicholson & Thomson, 
1876­ by­ this­ lectotype­ fixation,­ as­ already­ declared­
or suspected several times; both genera are based on 
the same species. This implies a possible identity of 
Lindstroemia with Metriophyllum Milne-­Edwards & 
Haime, 1850, as sometimes postulated for Lopholas­
ma (Hill 1939; Smith 1945; Holwill 1964; Pedder 
1967; Różkowska 1969).­At­ first­ we­ tried­ to­ sepa-
rate Lindstroemia from Metriophyllum by its strong-
ly shortened cardinal septum, situated in a more dis-
tinctly developed fossula, but the cardinal septum is 
also shortened (less strong) in the here revised type 
species Metriophyllum bouchardi. On the other hand 
there exist undescribed Metriophyllum-­like­ plesio-

morph species with always unshortened long cardinal 
septum – their presence was predicted by the Tournai-
sian successor Drewerelasma Weyer, 1973 (Weyer 
1994,­figs.­7–8,­study­of­the­primary­calyx-­ontogeny),­
which­differs­from­its­Devonian­ancestors­in­the­loss­
of trabiculae (septal margins smooth, not spinous – 
non- trabicular trend of Weyer 2014: 121). Perhaps 
a new genus will be proposed for such corals from 
the Frasnian of Thuringia (Weyer 2016,­fig.­1).­Both­
Lindstroemia and Lopholasma are now synonyms of 
Metriophyllum, within the family Lindstroemiidae 
Počta, 1902 (with synonyms Metriophyllidae Hill, 
1939, Stereolasmatidae Fomichev, 1953). 

The Hamiltonian Stereolasma fauna was not re-
stricted­ to­ the­ Devonian­ palaeogeographical­ faunal­
realm of the eastern United States. It occurred also 
in­ the­European­ faunal­ province­ through­marine­ ex-
changes in Morocco and Mauretania (unpublished 
samples of typical Amplexiphyllum and Stereolasma, 
Dra­valley­and­Tafilalt,­D.­Weyer collection). The new 
Moroccan record supports the coral migration route 
from­ the­ Eastern­ North­American­Appohimchi­ sub-
province towards Northwestern Africa, as suggested 
by Oliver (1975:­156,­fig.­4,­1976,­fig.­5,­1977); orig-
inally based on hermatypic taxa of the photic zone, but 
obviously also valid for ahermatypic faunas of deeper/
colder waters. 

Fig. 3 (continued)

septal formulae:
6 I 5 5 I 5 
8 I 8 7 I 8
n 31 n 29
N 55 N 51
d 10.2×9.4, 11.2×10.1 mm d 12.4×10.6 mm
Fig. 1b, 1c Fig. 2 

 

Fig. 4. Distribution­of­Rugosa­of­the­Stereolasma commu-
nity­in­the­Givetian­Hamilton­Group­of­western­New­York­
State (after Brett et al. 1983;­black­coral­symbols­indicate­
small samples available for our studies). 
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Several species of “Lopholasma” had been de-
scribed from Upper Carboniferous and Permian strata 
in­Europe­ and­Asia.­The­ real­ generic­ position­ of­ all­
these­Rugosa­is­unknown.­Their­descriptions­and­illus-
trations allow no interpretations – no serial sections, 
no chance to identify the protosepta, often fragmentary 
or badly preserved material, all only with metriophyl-
loid carinae. 

Upper Carboniferous: Lopholasma carbonaria 
Grabau, 1922, Lopholasma taiyuanense Yu & Wang, 
1987, Lopholasma cratoseptatum Zhao & Liang, 
1989, Lopholasma simplex Wu & Lin, 1992. 

Permian: Lopholasma gracile Soshkina, 1928, Lo­
pholasma ilitschense Soshkina, 1928 (Felser 1937; 
Heritsch 1933; Kostic-­Podgorska, 1965). 
A­ difficult­ problem­ is­ the­ supposed­ identity­ of­

Lopholasma Simpson, 1900 and Stereolasma Simp-
son, 1900 (Easton 1944: 31, being even conspecif-
ic according to Smith 1945: 28, 1952: 305). Stain-
brook (1946: 410) and Stumm (1949: 7) opposed this 
view, and we concur with them. But W.A.­Oliver jr. 
“warned” D.­ Weyer (orally) not to exaggerate the 
taxonomical value of metriophylloid carinae, when 
he started an intensive study of the Hamilton Group 
Rugosa (including the Stereolasma faunas). Serial 

sections of both type species demonstrate not only the 
difference in absence or presence of carinae, but also a 
second diagnostic feature. Stereolasma rectum (Hall, 
1843) has longer contratingent minor septa in ma-
ture stages, as usual joined with a biform tabularium 
(Figs. 5, 12.1–2); this was already shown by Brown 
(1907,­figs.­10–13).­The­minor­septa­–­excepting­the­
counter septum triad – in mature sections of Metrio­
phyllum carinatum (Simpson, 1900) disappear in the 
basal­ calice­ by­ stereoplasmatic­ thickening­ of­ the­ ar-
chaeothecal wall and are never contratingent (Fig. 6). 
This reduction or stunting is well visible in excellent 
preserved specimens without stronger recristallisa-
tions (Fig. 6.2a). Growth lines within the wall indicate 
a stop of minor septal length inside the wall; if there 
occur “projections” into the interseptal lumina, then 
these are always metriophylloid carinae imitating mi-
nor­septa­(without­any­connection­of­the­dark­median­
line; Fig. 6.2a, three lumina of the left counter quad-
rant near the lateral septum). Such structures should 
be controlled for the thin section drawing of Simpson 
(1900,­fig.­19).  
Of­course,­ for­ the­moment­ it­ is­unknown,­ if­ there­

exist morphological changes throughout Hamilto-
nian times within the life span of these two species 

Fig. 5. Stereolasma rectum (Hall,­1843),­Wanakah­Shale­Member­(Ludlowville­Formation,­lower­Givetian)­of­Hamilton­
Group,­Athol­Springs­(5­miles­S­of­Buffalo,­near­Lake­Erie,­New­York­State),­donation­of­W.A.­Oliver jr. 1968. 1. Specimen 
MB.K.8071. 1a– f. Serial transverse sections nrs. 11, 9, 7, 5, 4, 3 (a– b subtabular, c– d with peripheral basal calicular grey 
lumina,­e­with­few­uppermost­subtabular­grey­areas),­x9­(a),­x8­(b),­and­x5­(c–­f),­1f­(insert).­1g–­h.­Details­of­upper­calicular­
transverse sections nrs. 3 and 1 (2 metasepta, 1 cataseptum, 2 hyposepta, all visible within the calice and by their septal 
furrows also on the external archaeotheca), x18. Photographs see Fig. 12.1a– c. 

septal formulae: 
3 I 3 3 I 3 5 I 5 
5 I 4 5 I 5 7 I 7
n 19 n 20 n 28
N 30 N 34 N 48
d 4.6×4.8 mm d 6.1×6.6 mm d 8.8×8.8–11.4 mm
Fig. 1a Fig. 1b Fig. 1c– f

2.­Specimen­MB.K.8072.­2a.­Early­subtabular­transverse­section­nr.­19,­x12;­2b.­Transverse­section­nr.­10­at­calicular­base­
(black­interseptal­lumina­of­fossula­and­left­cardinal­quadrant­filled­with­calicular­sediment),­x6.­2c.­Median­longitudinal­
section nr. 8 (calicular part grey), x6. 2d– f. Adult lower calicular transverse sections nrs. 6, 3, 1 (grey subtabular regions in 
the centre, and in position I of contratingent minor septa: few in 2e, all in 2d excepting the antiseptal triad), x5. Photographs 
see Fig. 12.2. 

septal formulae: 
3 I 3 4 I 5 5 I 5 5 I 5 
4 I 4 6 I 6 6 I 7 7 I 8
n 18 n 25 n 27 n 29
N 28 N 44 N 47 N 50
d 3.4×3.7 mm d 8.2×8.8 mm d 9.6×10.4 mm d 10.8×13.2
Fig. 2a Fig. 2b Fig. 2d Fig. 2e– f
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(Fig. 4). Such intensive studies (planned and started 
by Oliver) are still necessary (after Busch 1941 and 
Stumm & Watkins 1961). They could also prove, if 
the later synonymisations of Busch’s new taxa are re-
ally­justified.­Our­restricted­materials­of­Stereolasma 
come­only­from­the­Wanakah­Shale­Member.­

4. Revised taxonomy 

Class Anthozoa Ehrenberg, 1834 
Subclass Zoantharia Blainville, 1830 

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

Suborder Zaphrentoidina Wang, 1950 

Synonyms: Metriophyllina Spasskiy, 1965; Stereolasmatina 
Hill, 1981; Hapsiphyllina Nudds in Nudds & Löser, 2001. 

Remarks: The present International Code of Zoological 
Nomenclature (ICZN 1999) does not yet include names of 

the order level, but their common use respects the basic laws 
of priority. Wang (1950: 203) did not mention any author-
ship for suborders and families, but later (Wang & Chen 
1989a: 187, 1989b: 52) he attributed the authorship of the 
suborder Zaphrentoidina to Schindewolf (1938). This was 
not correct, 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 Schindewolf, 
because­he­had­classified­Hapsiphyllum Simpson, 1900 as a 
subgenus of Zaphrentoides Stuckenberg, 1895). Schoup-
pé & Stacul (1959) again proposed a suborder name Za-
phrentoidina as new taxon. 

Family Lindstroemiidae Počta, 1902 

Synonyms: Metriophyllidae Hill, 1939; Stereolasmatidae 
Fomichev, 1953. 

Genera: Metriophyllum Milne-­Edwards & Haime, 1850 
(synonyms Lindstroemia Nicholson & Thomson, 1876; 
Lopholasma Simpson, 1900); Stereolasma Simpson, 1900; 
Nichlavalla Weyer, 1996; Saleelasma Weyer, 1970; Drewe­
relasma Weyer, 1973 (? with junior synonym Parametrio­
phyllum Wang­Zeng-­Ji, 1993) – probably also ? Metriople­
xus Glinski, 1963, ? Fuchuanelasma Kullmann & Liao, 

Fig. 6. Metriophyllum columnare (Nicholson & Thomson, 1876), donation W.A.­ Oliver jr. 1968. 1. Specimen 
nr.­MB.K.8074,­Kashong­Shale­Member,­Moscow­Formation,­Little­Beards­Creek­(near­Genesee,­western­New­York­State).­
1a–­l.­series­of­transverse­sections­(nrs.­22,­20,­18,­16,­15,­13–9,­7,­2),­x10­(a),­x9­(b),­x7­(c),­x5­(d–­j),­x4­(k,­l,­inserts­x15).­
1m. detail of 1j, x15, with shortened cardinal septum, three metasepta (the last one hidden in the wall), and two catasepta 
(also reduced inside the archaeotheca); the former presence of these three minor septa, now visible by growth lines in the 
wall,­is­also­indicated­by­the­biform­wall­thickness­of­one­interseptal­lumen­(wall­thicker­at­the­antiseptal­side­=­position­I­
and thinner at the cardinal side = position II sensu Sutherland 1965), 1n, 1o. Septal details of transverse sections 7 and 1 
(external furrows of major and minor septa deeper than those of hyposepta, distinct multitrabicular septal margins in 1o, 
active hyposepta within the lumen at the uppermost calice rim), x15. 1p, 1q. Trabiculae in the upper calice (longitudinal 
sections 6 and 5, radial- median in one septum and tangential), x15. Photographs of the specimen see Fig. 12. 

septal formulae: 
3 I 3 3 I 3 3 I 4 4 I 4 4 I 4 
4 I 4 5 I 5 5 I 5 6 I 6 7 I 6
n 18 n 20 n 21 n 24 n 25
N 29 N 32 N 36 N 40–41 N 43
d 3.0×3.3 mm d 4.0×4.2 mm d 5.4 mm d 6.6×6.8–8.2x8.6 mm d 9.3×10.0 mm
Fig. 1a Fig. 1b Fig. 1c Fig. 1d– j Fig. 1k

2.­Specimen­nr.­MB.K.8075,­Moscow­Shale­(lower­part),­Kidders­(NW­of­Ithaca,­western­New­York­State).­2a.­Part­of­
subtabular transverse section (nr. 6), demonstrating well preserved external septal furrows of the archaeotheca (protosepta, 
metasepta, catasepta, hyposepta), minor septa (excepting the two long counter minors of the antiseptal triad) reduced in a 
lower calice phase and visible only within the wall, x7. 2b, c. Lower calicular transverse sections (nrs. 4, 2), x4 and x3.5. 

septal formulae:
5 I 5 5 I 5
7 I 7 7 I 8
n 28 n 29
N 49 N 50
d 12.8 mm d 15.1 mm
Fig. 2b Fig. 2c
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1985, – questionable ? Metrionaxon Glinski, 1963 (perhaps 
better­ classified­ in­ Laccophyllinae­ Grabau, 1928 within 
Cyathaxoniidae Milne-­Edwards & Haime, 1850). 

Distribution: For the moment, Nichlavalla seems to be the 
oldest­member­ (Lochkovian).­Presumed­Silurian­and­even­
Late Ordovician records (mostly as Lindstroemia) – omitted 
in the later following list of species ever assigned to Metrio­
phyllum, Lopholasma, Lindstroemia – were based mainly 
on­Dalmanophyllinae,­following­Nicholson & Etheridge 
(1878). Without a modern revision, today they all are unde-
terminable using only the available published data (Foerste 
1906; Chapman 1925; Ladd 1929; Scheffen 1933). The 
youngest­known­taxa­occur­in­the­upper­Tournaisian–­lower­
Viséan: Saleelasma? axiferum (Hudson, 1943). 

Remarks:­The­taxonomical­significance­of­metriophylloid­
carinae is valued controversely (Fedorowski 1987: 33) – 
mostly­seen­as­suitable­feature­to­define­genera,­but­some-
times­also­judged­as­intrageneric­or­even­intraspecific­varia-
tion (best example: Smith 1945: 28, 1952: 305 – proposing 
the synonymy of Stereolasma Simpson, 1900 and Lopholas­
ma Simpson, 1900). Comparable doubles are Claviphyllum 
Hudson, 1942 and Clavilasma Weyer, 1975 (Antiphyllidae 
Iljina, 1970) or Calophyllum Dana, 1846 and (?) Calo­
carinophyllum Zeng in Zeng & Cai, 1983 (Polycoeliidae 
Fromentel, 1861), distinguished only (?) in the presence 
or absence of metriophylloid carinae. Rich populations of 
Permian Calophyllum (Russian Lower Kazanian = Roa-
dian/­Wordian,­ European­ Zechstein­ =­ middle­ Wuchia-
pingian) never posess such carinae, which rarely occur in 
the mid- Permian Calophyllum rarum (Niermann, 1975) 
of Timor (restudied by Weyer, unpublished). But the mid- 
Carboniferous type species Calocarinophyllum vesiculosum 
Zeng in Zeng & Cai,­1983­(NW­China)­is­also­defined­to­ac-
quire adult lonsdaleioid dissepiments (Lin et al. 1995: 724). 
In these cases, a generic separation of carinae- bearing spe-
cies really might be unnecessary, though worthy for the of-
ten not easy distinction between real minor septa (genetic: 
catasepta sensu Ezaki 1989) and metriophylloid carinae, 
which appear after the Lindstroemiidae in several unrelated 
families of Late Carboniferous– Permian times (Asserculini-
idae Fedorowski, 1986: Asserculinia Schouppé & Stacul, 
1959, Duplocarinia Fedorowski, 1986; Lophophyllidiidae 
Moore & Jeffords, 1945: Lophocarinophyllum Grabau, 
1922; Tachylasmatidae Grabau, 1928: Carinotachylasma 
Xu in Jia et al., 1977). 

Genus Metriophyllum Milne-­Edwards & Haime, 
1850 

Synonyms: Lindstroemia Nicholson & Thomson, 1876; 
Lopholasma Simpson, 1900. 

Type species: Metriophyllum bouchardi Milne-­Edwards & 
Haime, 1850, by monotypy. 

Emended diagnosis: Small conical, often slightly cornute 
corals (cardinal septum situated mostly on the convex side). 
Calice funnel- shaped (non- evert), with radially positioned 
major septa reaching the centre, there united in an axial ste-
reozone (no everted axial boss or pseudocolumella). Archae-

otheca mostly longitudinally ribbed, with furrows of major 
and minor septa (pinnately arranged as schizosepta), some-
times also with intercalate hyposeptal furrows. Septal micro-
structure trabicular (multitrabicular on the broad peripheral 
septal­sockets­at­the­calicular­rim,­later­simply­monacanth­in­
the middle and lower calice). Length of major septa nearly 
uniform; only the cardinal septum is shortened in the calice 
(reaching the axial stereozone just near the base of the car-
dinal fossula). Tetracoralloid pinnate arrangement of major 
septa occasionally visible at the four insertion points (only 
for a short time after increase of new septa). Two neigh-
bouring minor septa of the counter septum adult long and 
connected to a triad, which starts rather early in the youth. 
All other minor septa are active as small projections into the 
lumen only in upper calice phases; later in the lower calice 
they stop their growth and become secondarily reduced by 
continuous­stereoplasmatic­thickening­of­the­archaeotheca,­
where­they­still­remain­visible­in­cases­of­missing­or­weak­
recristallisations. Calicular and subtabular interseptal lumi-
na always (even in juvenile phases) distinctly broader (twice 
or more) than the major septa; this space is used by few to 
many metriophylloid carinae, which start in the middle ca-
lice and run at right angle to the upword growth direction. 
Simple tabulae (sometimes also rare tabellae) are axially 
domed (moderate– strong); no dissepiments. 

Relationships:­The­refined­taxonomy­of­Metriophyllum-­like­
Rugosa – started with Glinski (1963) – requires the separa-
tion of further new genera, using such features as septal mi-
crostructure­(trabicular­or­fibro-­normal),­length­of­cardinal­
septum, development of minor septa (disappearing during 
calyx- ontogeny or contratingent), antiseptal triad, normal 
or biform tabularium. Several such deviating morpholo-
gies are now studied (mainly of Givetian– Frasnian age). 
The­difficult­proof­of­missing­trabiculae­in­Carboniferous–­
Permian times was successful in Saleelasma Weyer, 1970 
and Drewe relasma Weyer,­ 1973,­ but­ it­ is­ still­ unknown,­
whether­ trabiculae­ survived­ the­ global­ Hangenberg-­Event­
or­even­sometimes­were­already­ lost­during­ the­Devonian­
in some Lindstroemiidae. The actual poor morphological 
knowledge­of­most­so-­called­“Metriophyllum” species (see 
the­following­list)­does­not­allow­a­precise­classification­–­
therefore, their majority is judged either as doubtful or as 
surely excluded. This is understandable, as many older taxa 
were­introduced­in­a­past­period­thinking­that­one­transverse­
and­one­longitudinal­section­are­enough­to­define­a­species.­
But­today­intensive­serial­sectioning­like­in­the­classical­pi-
oneer studies of Carruthers (1908, 1910) is indispensable 
to­find­ the­ basic­ diagnostic­ features­ (trabiculae,­ shortened­
cardinal septum in a fossula, antiseptal triad, disappearance 
of other minor septa in the lower calice remaining only hid-
den within the archaeotheca, clear differentiation between 
septa­and­carinae),­connected­with­a­doubtless­identification­
of the six protosepta, often veiled by the disturbing metrio-
phylloid carinae. 

The few true representatives of Metriophyllum (in the here 
revised sense) in that list were investigated by preparation of 
available collections in our hands. Materials of Lopholasma 
tullium Williams, 1935 (middle Givetian, Tully Limestone, 
New­York­ State)­ were­ kindly­ presented­ to­ D.­Weyer by 
C.E.­Brett (Cincinnati). A.­Ehling (Berlin) helped with a 
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loan of the Weyer-1974 collection, at that time “top- secret”: 
Metriophyllum sp. 1, Weyer 2016­(151,­fig.­4.A1–6),­low-
er Frasnian, borehole Binz 1/1973, southeastern Baltic Sea 
Island of Rügen. 

Species of Metriophyllum: 
Metriophyllum bouchardi Milne-­Edwards & Haime, 1850 
(Frasnian) 
Lindstroemia columnaris Nicholson & Thomson, 1876 
(Givetian) 
Lopholasma carinatum Simpson, 1900 (Givetian) (= syno-
nym of Metriophyllum columnare) 
Lopholasma tullium Williams, 1935 (Givetian) 
Metriophyllum sp. Weyer, Feist & Girard, 2003 (Frasnian) 
Metriophyllum sp. 1 Weyer, 2016 (Frasnian) 

Doubtful species of Metriophyllum and its synonyms: 
Metriophyllum laeve Schlüter,­1889­(Eifelian)­
Metriophyllum poshiense Mansuy,­1912­(Middle­Devonian)­
Lopholasma delawarense Baker, 1942 (Givetian?) 
Metriophyllum deminutivum Easton, 1944 (lower Tournai-
sian) 
Metriophyllum iowense Stainbrook, 1946 (Frasnian) 
Metriophyllum smithi LeMaître,­1952­(Eifelian)­
Metriophyllum lituum Holwill, 1964 (Frasnian) 
Metriophyllum skalense Fedorowski, 1965 (Givetian) 
Metriophyllum solidum Pedder,­1967­(Emsian)­
Metriophyllum devexicarinatum Pedder,­1967­(Lower­De-
vonian) 

Species excluded from Metriophyllum and its synonyms: 
Metriophyllum battersbyi Milne-­Edwards & Haime, 1851 
(Givetian) 
Metriophyllum gracile Schlüter,­1884­(Eiflian)­=­Metrio­
naxon Glinski, 1963 
Metriophyllum elsii Whidborne­1901­(Middle­Devonian)­
Metriophyllum? irregulare Paeckelmann, 1922 (Frasnian) 
Lopholasma carbonaria Grabau, 1922 (Late Carbonifer-
ous) 
Lopholasma gracile Soshkina,­1928­(Artinskian)­
Lopholasma ilitschense Soshkina,­1928­(Artinkian)­
Lindstroemia? cornuhirci Weissermel, 1939 (Famennian) 
Metriophyllum volki Weissermel, 1939 (Frasnian) 
Metriophyllum cruciferum Weissermel,­1941­(Emsian)­
Metriophyllum? minor Spriestersbach,­1942­(Eifelian)­
Lindstroemia (Schindewolfia) lauterbergensis Weissermel, 
1943 = Barrandeophyllum Počta,­1902­(?Emsian)­
Metriophyllum sp. A Smith, 1945 (Frasnian) 
Metriophyllum erisma Hill, 1950 = type species of Hapto­
phyllum Pedder,­1967­(Emsian)­
Metriophyllum murrindalense Pedder,­1967­(Emsian)­
Metriophyllum soshkinae Różkowska,­1969­(Artinskian)­
Metriophyllum album Soto,­1975­(Upper­Emsian)­
Metriophyllum qaganqulutense Guo,­1980­(Early­Permian)­
Metriophyllum xinjiangense Zeng in Zeng & Cai, 1983 
(Late Carboniferous) 
Metriophyllum aequale Zeng in Zeng & Cai, 1983 (Late 
Carboniferous) 
Metriophyllum honacoense Erina, 1984 (Givetian) 

Metriophyllum longlinense Zheng, 1986 (Late Carbonifer-
ous) 
Metriophyllum omhaense Liao & Cai, 1987 (Lower Tour-
naisian) = ? Drewerelasma 
Metriophyllum curviseptatum Liao & Cai, 1987 (Lower 
Tournaisian) = ? Drewerelasma 
Metriophyllum henanense Ding in Xia & Ding, 1987 (Car-
boniferous) 
Lopholasma taiyuanense Yu & Wang, 1987 (Late Carbon-
iferous) 
Lopholasma cratoseptatum Zhao & Liang, 1989 (Late Car-
boniferous) 
Metriophyllum qijiagouense Wang & Yu, 1989 (Late Car-
boniferous) 
Metriophyllum minor Wang & Yu, 1989 (Late Carbonifer-
ous) 
Lopholasma simplex Wu & Lin, 1992 (Late Carboniferous) 
Metriophyllum rozkowskae Fedorowski, 2003 (Famennian) 
Metriophyllum? sp. 2 Weyer, 2016 (Frasnian) 
Metriophyllum sp. Weyer, 2016 (Frasnian) 

Remarks: At the moment, corrected generic assignments 
are mostly impossible for the majority of these species; if 
proposed, they are based on revisions or suggestions by 
D.­Weyer (1977 – Lindstroemia lauterbergensis; unpub-
lished – Metriophyllum gracile). The Metriophyllum om­
haense Assemblage (also including Metriophyllum cur­
viseptatum)­of­northern­Sinkiang­(NW­China)­was­dated­by­
Liao & Cai (1987: 703) as latest Famennian, but in reality 
is already basal Tournaisian, proved by a Protognathodus 
conodont fauna, younger than the global Hangenberg extinc-
tion event (Sartenaer & Han 1990). The stratigraphical sit-
uation resembles those in Germany (Saalfeld in Thuringia, 
Drewer­ in­ the­northern­Rhenish­Mountains),­where­Drew­
erelasma appeared at the Carboniferous base, following a 
general trend of Rugosa (in the sense of Lang 1923): dis-
tributed­loss­of­trabiculae­and­change­to­fibro-­normal­septal­
microstructure (Kato 1963) at this time level. Therefore, a 
coral from the Acutimitoceras acutum ammonoid Zone (Eo­
siphonodella sulcata conodont Zone) in Thuringia was de-
termined as Drewerelasma sp. aff. curviseptatum (Liao & 
Cai, 1987) (Weyer 2001:­70,­fig.­3.2a–­b).­

Some species groups will be recognized in future as sep-
arate genera. One example are taxa with the plesiomorph 
feature­of­a­never­shortened­long­cardinal­septum­(like­the­
oldest Lindstroemiidae: Nichlavalla Weyer, 1996) – such 
now­studied­corals­are­known­in­the­Frasnian­of­Thuringia.­
Another group might be species with the apomorph feature 
of longer contratingent/contracline free minor septa as “Me­
triophyllum” murrindalense Pedder, 1967, achieving this 
progressive­ development­ already­ in­ Emsian­ times.­ Seem-
ingly, Parametriophyllum Wang­Zeng-­ji,­1993­(Early­Tour-
naisian) and Neometriophyllum Ding,­1985­(Early­Permian)­
are also such acceptable genera excluded from Metriophyl­
lum,­but­the­first­is­probably­(due­to­unstudied­septal­micro-
structure) a junior synonym of Drewerelasma Weyer, 1973, 
and the poorly analyzed second (see Lin et al. 1995: 383, 
739,­fig.­503)­is­not­a­member­of­Lindstroemiidae.­
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Metriophyllum bouchardi Milne-­Edwards & Haime, 
1850 

Figs. 1.1, 1a, 7.1–7.7, 8a–­k,­9a– j, 10.1–10.8

? 1845 Cyathophyllum mitratum. – Michelin, p. 183, 
pl.­47,­fig.­7.­[non­Schlotheim 1820]. 

pars 1850 Metriophyllum Bouchardi nob. – Milne-­
Edwards & Haime, p. LXIX. 

pars 1851 Metriophyllum bouchardi. – Milne-­Edwards & 
Haime,­p.­318,­pl.­7,­fig.­1,­1a,­1b,­non­2,­2a.­

?non 1882 Metriophyllum Bouchardi Mil. Edw. et H. – 
Barrois,­p.­196,­pl.­7,­fig.­2a–­d.­

pars 1940 Metriophyllum bouchardi Edwards & Haime, 
1850. – Lang et al., p. 84. 

?non 1945 Metriophyllum bouchardi Edwards and 
Haime. – Smith,­p.­29,­pl.­1,­figs.­11–13,­pl.­34,­
figs.­1a–e.­

pars 1949 Metriophyllum bouchardi Edwards and 
Haime. – Stumm,­p.­7,­60,­pl.­3,­figs.­1–2­
[lectotype,­copy­from­1851],­non­pl.­3,­figs.­3–7­
[copied­from­Smith 1945]. 

non 1964 Metriophyllum bouchardi Edwards and Haime 
1850. – Holwill,­p.­111,­pls.­16,­fig.­6,­17,­
figs.­1–6,­11,­18,­figs.­7,11,­19,­fig.­4.­

non 1969 Metriophyllum aff. bouchardi M.Edw.-H., 
1850. – Różkowska,­p.­37,­pl.­2,­fig.­4,­
fig.­8.J,K1–K2. (renamed Metriophyllum 
rozkowskae Fedorowski, 2003). 

non 1969 Metriophyllum bouchardi­Ed.­et­H.,­1850.­–­
Tsien,­p.­140,­pls.­1,­fig.­6,­2,­fig.­9,­37,­fig.­5.­

non 1970 Metriophyllum bouchardi Edwards & Haime 
1850. – Weyer,­p.­57,­pl.­1,­figs.­1–6,­2,­
figs.­1–2.­

non 1977 Metriophyllum bouchardi Edwards et Haime. – 
Spasskiy,­p.­83,­pl.­25,­fig.­1a–­b.­

non 1983 Metriophyllum bouchardi qitaiense subsp. n. – 
Cai in Zeng & Cai,­p.­113,­pl.­31,­fig.­2.­

non 1985 Metriophyllum bouchardi Edwards & Haime. – 
Scrutton,­p.­22.­fig.­3.3.29A,­B.­

pars 1988 Metriophyllum bouchardi­M.-E.­et­H.,­1851.­–­
Rohart, p. 233. 

non 1992 Metriophyllum cf. bouchardi Milne-­
Edwards & Haime 1850. – Birenheide & 
Soto,­p.­103,­pl.­3,­figs.­16–17.­

pars 2002 Metriophyllum bouchardi­M.­E.­&­H.,­1850.­–­
Rohart in Brice et al., p. 66. 

pars 2002 Metriophyllum bouchardi M.-Edw. & H., 
1850. – Rohart in Mistiaen­et­al.,­p.­79,­fig.­2.­

non 2002 Metriophyllum bouchardi Milne-­Edwards et 
Haime 1850. – Rohart,­p.­112,­pl.­5,­fig.­1a–­b.­

Types: Lectotype (designated by Lang et al. 1940: 84) – the 
specimen­figured­by­Milne-­Edwards & Haime 1851, pl. 7, 
fig.­1,­1a­(Devonian,­Ferques­near­Boulogne,­France);­this­
coral is lost (“probably” – Holwill 1964: 112; actual in-
formation­2019­by­J.-M.­Pacaud, custody of the Muséum 
Nationale d’Histoire Naturelle, Paris, where collections of 
Henri­Milne-­Edwards (1800–1885) are deposed. 

Neotype (here proposed): specimen nr. MNHN-F-A71901 
(Figs. 7.1, 8a–­k,­10.2a– b, former collection number 634-1), 
Muséum Nationale d’Histoire Naturelle, Paris, collection 
J.-C.­ Rohart 1974, middle Frasnian Ferques Formation 
(Gris Member, terms a– b), western face of La Parisienne 
quarry­ENE­of­Ferques­near­Boulogne-­sur-­Mer.­[9­duplicate­
peels nr. MB, K, 8076 in Berlin]. 

 

Fig. 7. Metriophyllum bouchardi Milne-­Edwards & Haime, 1850, polypar photographs of correct topotypes (new col-
lections of J.-C.­Rohart 1974–1977 and J.-C.­Rohart & D. Weyer 1993), x2, all from La Parisienne quarry east of 
Ferques (1, 3, 4, 6, 7 western face, 2 eastern entrance, 5 southern slope), middle Frasnian Ferques Formation (1, 3, 4, 6, 7 
Gris Member; 2, 5 Parisienne Member). There are nearly no external differences against other generic taxa. 1. nr. MNHN-
F-A71901, 2. nr. MNHN-F-A71905, 3. MNHN-F-A71902, 4. nr. MB.K.8079, 5. nr. MB.K.8081, 6. nr. MNHN-F-A71904, 
7. nr. MB.K.8078. For selected photographs and drawings of sections see Figs. 8–10. 
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15Revision of Metriophyllum MILNE-EDWARDS & HAIME, 1850

Further material:­Eight­specimens­(in­addition­to­the­neo-
type), from three localities and two different horizons near 
Ferques (see map in Weyer & Rohart 2020,­fig.­2):

a) Revised type locality (according to our neotype desig-
nation) – La Parisienne quarry, western face. Gris 
Member (terms a, b) of the Ferques Formation, 
collections J.-C.­ Rohart 1974, J.-C. Rohart & 
D.­Weyer 1993.

 

Fig. 8. Metriophyllum bouchardi Milne-­Edwards & Haime, 1850, neotype, middle Frasnian Ferques Formation (Gris Mem-
ber, term a– b), La Parisienne quarry east of Ferques (western face), nr. MNHN-F-A71901 (duplicate peels nr. MB.K.8076), 
collection­J.-C.­Rohart 1974. a– k.­Series­of­transverse­sections­(a–­d­subtabular,­e–­k­calice;­nrs.­1,­3–5,7–9,11–14),­x12­(a),­
x9­(b,­c),­x7­(d),­x6­(e)­and­x5­(f–­k).­For­photographs­see­Figs.­7.1, 10.2a– b. 

Septal formulae:
2 I 2 3 I 3 4 I 4 4 I 4 4 I 4 
3 I 4 4 I 4 5 I 5 6 I 6 6 I 7
n 15 n 18 n 22 n 24 n 25
N 22 N 30 N 36 N 41 N 42
d 2.7 mm d 3.8×4.2 mm d 3.9×4.6 mm d 6.7–8.2 mm d 8.7–9.0 mm
Fig. a Fig. b Fig. c Fig. e– g Fig.­h–­k
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Fig. 9. Metriophyllum bouchardi Milne-­Edwards & Haime, 1850, Ferques Formation (Gris Member), La Parisienne quar-
ry east of Ferques (western face), topotype specimen nr. MNHN-F-A71902 (duplicate peels: nr. MB.K.8077), collection 
J.-C.­Rohart 1974. a– j. Serial transverse sections (nrs. 21, 19, 17, 15, 7, 5, 4, 3, 2) and tangential longitudinal section 
(nr. 12), x25 (a), x18 (b), x15 (c), x12 (d), x10 (e), x6 (f–j). For photographs see Fig. 10.4a– d. 

septal formulae:
2 I 2 3 I 3 3 I 3 4 I 4 4 I 4 
4 I 3 4 I 4 5 I 5 7 I 6 7 I 7
n 15 n 18 n 20 n 25 n 26
N 22 N 28–29 N 34 N 42–43 N 44
d 1.1x1.2 mm d 2.2–2.9 mm d 3.8 mm d 8.3–9.0 mm d 9.0 mm
Fig. a Fig. b, c Fig. d Fig. f– h Fig. i, j
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1. nr. MNHN-F-A71902. – 20CS(14P,6TS), 2LS(P), 
1R. – Figs. 7.3, 9a– j, 10.4a–­d.­[5­duplicate­peels­–­
nr. MB.K.8077].

2. nr. MNHN-F-A71904. – 11CS(5P,6TS), 2LS(TS),1R. – 
Figs. 7.6, 10.7a– b.

3. nr. MNHN-F-A71903. – 8CS(TS),1R. – Fig. 10.6.
4. nr. MB.K.8078. – 16CS/10P,6TS).3LS(TS). – Figs. 7.7, 

10.1a– d.
5. nr. MB.K.8079. – 9CS(2P,7TS). – Fig. 7.4.
6. nr. MB.K.8080. – 7CS(TS). – Fig. 10.8a– b.
b) La Parisienne quarry, southern slope, Parisienne Member 

(term f) of the Ferques Formation, collection 
J.-C.­Rohart 1977.

7. nr. MB.K.8081. – 12CS(2P,10TS). – Figs. 7.5, 10.5a– d.
c) La Parisienne quarry, islet at the eastern entrance, 

Parisienne Member (term f) of the Ferques 
Formation, collection D.­LeMaître ca. 1960.

8. nr. MNHN-F-A71905. – 9CS(TS). – Figs. 7.2, 10.3a– b.

Diagnosis: Smaller long- conical Metriophyllum with only 
slighty shortened cardinal septum, archaeotheca without hy-
poseptal furrows. 

Description: Small long- conical corals of 20–30 mm length 
(calicular diameter 9–15 mm), often slightly cornute (cardi-
nal septum mostly at convex side), sometimes at base with 
a small talon. Archaeotheca with growth lines, longitudinal 
ribs and bifurcating septal furrows (schizosepta) indicating 
by their pinnate arrangement the positions of lateral septa 
and cardinal septum (Fig. 7.2). No additional furrows of 
hyposepta. Adult calice with 40–46 radially arranged septa 
starting near the calicular rim with a broader base. 19–22 
major septa thin (leaving broader interseptal lumina), near-
ly of equal length, reaching the centre in the lower calice, 
there connected to form a small to medium- sized axial ste-
reozone. Cardinal septum only slightly shortened in the up-
per­and­middle­calice,­ then­quickly­growing­ to­full­ length­
parallel with the closure of the fossular wall (Fig. 8h–­k).­
The last major septum of every quadrant usually starts short 
like­a­minor­ septum;­during­ later­growth­ it­ causes­ tempo-
rary pinnate dispositions both in cardinal and counter quad-
rants (especially during early ontogenetic stages, Fig. 8b– 
d). Two counter minor septa longer, nearly reaching the 
length of major septa in adult stages, contratingent, since 
juvenile­ diameters­ of­ 2–3­mm­ forming­ a­ remarkanle­ triad­
with the counter septum. All other minor septa active only 
in the upper calice, disappearing in the middle calice by ste-
reoplasmatic­ thickening­ of­ the­ archaeotheca­ (Fig.­ 10.5d). 
Metriophylloid carinae start in lower calicular phases and 
appear already in the early youth (Figs. 8a, 10.5a– b); they 
are arranged horizontally (not parallel to the upper margin 
of major septa, Fig. 10.1c) and often imitate minor septa. 
Tangential longitudinal sections (Fig. 9e) demonstrate vary-
ing positions on both sides of a major septum (at equal level 
or alternating). The central lumen of Fig. 10.1d is not an 
aulos, but indicates a starting amplexoid trend at maturity in 
the largest available specimen. Simple tabulae run steeply 
domed towards the axial stereozone. The cardinal fossula is 
only moderately deep and has no lateral thinning effect on 
the­archaeotheca­of­everywhere­equal­thickness.   

Metriophyllum columnare (Nicholson & Thomson, 
1876) 

Figs. 3.1a– c, 3.2, 6.1a– q, 6.2a– c, 11a– j, 12.3a– d, 
12.4a– c 

pars 1876 Lindströmia columnaris. – Nicholson & 
Thomson, p. 150. 

pars 1878 Lindströmia columnaris Nich. and Thoms. – 
Nicholson & Etheridge,­p.­84,­fig.­4b’,­
[non­fig.­4b].­

1900 Lopholasma carinatum (nom. propos.). – 
Simpson,­p.­206,­figs.­19–22.­

pars 1945 Metriophyllum rectum (Hall). – Smith, 
p.­28,­pls.­1,­fig.­10­[non­fig.­9],­34,­fig.­2a–­c­
[non­fig.­3].­

pars 1949 Lindströmia columnaris Nicholson and 
Thomson. – Stumm,­p.­7,­pl.­3,­fig.­23­
[non­fig.­24].­[copied­from­Nicholson & 
Etheridge 1878]. 

1949 Metriophyllum carinatum Simpson. – Stumm, 
pp.­7,­60,­pl.­3,­figs.­8–10­[copied­from­Simpson 
1900]. 

1964 Metriophyllum carinatum (Simpson 1900). – 
Holwill,­p.­119,­pl.­16,­figs.­1–3.­

pars 1981 Lindstroemia columnaris Nicholson & 
Thomson. – Hill,­p.­F201,­fig.­122.3a­[non­3b].­

pars 1981 Stereolasma rectum (Hall). – Oliver & 
Sorauf, p. 103. 

pars 1983 Stereolasma rectum (Hall). – Oliver & 
Sorauf, p. 47. 

pars 1983 Stereolasma Association. – Brett et al., pp. 71, 
84, 88. 

Syntypes:­Eight­thin­sections­in­the­Henry­Alleyne­Nich-
olson (1844–1899) collections, Royal Scottish Museum, 
Edinburgh­(catalogued­by­Benton, 1979), “Hamilton For-
mation,­Erie,­U.S.A.”,­commented­by­W.A.­Oliver jr. (let-
ter,­1986):­“Erie­is­certainly­the­lake­and­refers­to­western­
New­York”­and­“the­type­locality­is­certainly­western­New­
York­and­probably­one­of­the­Lake­Erie­shore­sections­in­the­
upper half of the Hamilton Group, i.e. Ludlowville or Mos-
cow Formation; however, there are innumerable sections in 
western­New­York­that­might­have­been­termed­Erie”.­

The map in Brett et al. (1983: 66) shows selected Ham-
iltonian­coral­localities­over­a­distance­of­160­km­from­Erie­
County­to­Seneca­County­(SE­of­Lake­Erie­und­S­of­Lake­
Ontario),­ but­ only­Erie­County­ in­westernmost­New­York­
State­ contacts­ Lake­Erie­ and­will­ be­ the­ “restricted”­ type­
locality,­which­still­covers­an­area­of­10–20­km­and­cannot­
be determined more precisely. This was the reason for an 
unpublished idea of W.A.­Oliver jr. perhaps to prefer an-
other lectotype designation for Lindstroemia columnaris: 
by choosing the longitudinal thin section (Nicholson & 
Etheridge 1878,­fig.­4b;­herein­re-­illustrated­as­Fig.­3.3a), 
the genus Lindstroemia Nicholson & Thomson, 1876 could 
become a nomen dubium for ever, because such an isolated 
longitudinal section is not determinable. Then, Lopholasma 
Simpson, 1900 with an exact type locality could be retained; 
this was not indicated in Simpson (1900: 206 – only “Ham-
ilton­ shales,­ western­ New­York”),­ but­ later­ improved­ by­
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Holwill (1964: 112 – “Hamilton Beds, Livonia salt shaft, 
Livingstone­Co.,­N.Y.”).­We­prefer­another­way­and­select­
a well determinable syntype, as both genera (Lindstroemia, 
Lopholasma)­now­fall­definitely­into­the­synonymy­of­Me­
triophyllum. 

The eight syntypes (available for us only by photographs, 
not by the thin sections) comprise the three common Ru-
gosa species abundant in the shaly Marcellus facies of the 
upper Hamilton Group (ahermatypic Stereolasma associa-
tion): Stereolasma rectum (Hall, 1843), Lopholasma cari­
natum Simpson, 1900, Amplexiphyllum hamiltoniae (Hall, 
1877), still united by Nicholson & Thomson (1876) in 
their new genus and new species Lindstroemia columnaris. 
Two­of­ these­ thin­ sections­were­figured­by­Nicholson & 
Etheridge (1878:­84,­fig.­4b,­4b’),­being­the­base­of­all­lat-
er interpretations/speculations about the genus Lindstroemia 
and its type species, and here copied in Fig. 3.1a, 3a (to-
gether­with­their­first­published­photographs­Fig.­3.1b, 3b, 
kindly­provided­by­C.T.­Scrutton in 1986). There are no 
doubts about the perfect identity between Figs. 1a, 1b and 
3a, 3b, in spite of the slightly schematic drawings of 1878. 
The longitudinal thin section (Figs. 3a, 3b) had already been 
compared with Stereolasma Simpson, 1900 (without metrio-
phylloid­carinae­–­fig.­17­in­Simpson 1900), e.g., by Stumm 
(1949: 7) and Neuman (1969: 55), but no transverse section 
exists­to­underline­and­verify­finally­such­a­generic­assign-
ment (in view of a still outstanding modern monograph of 
the Hamiltonian Stereolasma fauna, intended and started by 
W.A.­Oliver jr.). The drawing of the transverse thin section 
from 1878 (Fig. 3.1a, 3.1b) is somewhat incorrect and did 
not allow to identify the protosepta and the antiseptal triad; 
they are found easily in the photographs, especially of an 
additional,­hitherto­unknown­transverse­section­(Fig.­3.1c) 
prepared from the same specimen, which for sure is conspe-
cific­with­Lopholasma carinatum Simpson, 1900. 

Lectotype (designated herein): Specimen nr. 1968.15.41a. 
(figured­ by­ Nicholson & Etheridge 1878,­ fig.­ 4b’)­ +­
nr. 1968.15.42d = 2 transverse thin sections (prepared from 
one coral), collection H.A.­Nicholson, Royal Scottish Mu-
seum,­Edinburgh­–­Fig.­3.1b, 3.1c. 

Paralectotype: specimen nr. 1968.15.42b (Fig. 3.2)­ +­
nr.­1968.15.42c­(not­figured;­coral­broken­into­5­fragments)­
= 2 thin sections (prepared from one coral), collection 
H.A.­Nicholson,­Royal­Scottish­Museum,­Edinburgh.­

Further material: Moscow Formation, Hamilton Group 
(middle­ Givetian);­ western­ New­ York­ State;­ donation­
W.A.­Oliver jr. 1968.

Kashong­Shale­Member,­Little­Beards­Creek,­Moscow­near­
Genesee, Livingston County:

1.­ Specimen­ nr.­ MB.K.8073­ (old­ nr.­ SD5700/2)­
=17TS(14P,3TS),5LS(TS). – Figs. 11a– l. 12.3a– d.

2.­Specimen­nr.­MB.K.8074­(old­nr.­SD5700/4)­
=18TS(13P,5TS),4LS(3P,1TS). – Figs. 6.1a– q, 
12.4a– c. 

Moscow Shale (lower part), Kidders NW of Ithaca, Seneca 
County.

3.­ Specimen­ nr.­ MB.K.8075­ (old­ nr.­ SD5679/6)­
=7TS(P),6R. – Fig. 6.2a– c.

Diagnosis: Larger long- conical Metriophyllum (length 
30 mm, calice diameter 15 mm, 50–55 major and minor sep-
ta), with hyposepta, strongly shortened cardinal septum. 

Description: Our three well- preserved specimens of 
21–30 mm length and 11–15 mm distal diameter are long- 
conical, straight (Fig. 12.3d) or very slightly cornute 
(Fig. 12.4a, cardinal septum in lateral position). Their ar-
chaeotheca bears narrow septal furrows of major and mi-
nor septa (schizosepta) in the typical tetracoralloid pinnate 
appearance­ and­braod­flat­ interseptal­ ribs­ (Fig.­6.1n) with 
intercalate­weaker­furrows­of­hyposepta­(internally­visible­
only at the uppermost calicular margin: Fig. 6.1o). 

The primary calyx- ontogeny of the septal apparatus is 
shown by the serial sections of Figs. 6.1e– l, 11h– l. Septa 
start­ with­ a­ broad­ socket­ bearing­ a­ multitrabicular­ orna-
ment of short granulations/spines (Fig. 6.1ln, o, q). Then 
major septa prolongate deeper in the calice as thin blades 
(with monacanth trabiculae, Fig. 6.1q),­ finally­ reaching­ –­
radially­ arranged­ –­ the­ centre,­where­ they­ connect­ at­ first­
loosely, later forming a massive non- evert axial stereozone 
(Fig. 6.1e, 6.2b). They all are of more or less equal length, 
excepting the strongly shortened cardinal septum (reaching 
the centre later near the bottom of a slightly long- triangular 
fossula), and of course also excepting shorter growth phases 
of just new inserted major septa with temporary distinct 
pinnate appearance (well visible in early juvenile stages: 

Fig. 10. Metriophyllum bouchardi Milne-­Edwards & Haime, 1850, topotypes, Ferques Formation (middle Frasnian), 
La Parisienne quarry east of Ferques (western face – Figs. 1, 2, 4, 6–8; eastern entrance – Fig. 3; southern slope – Fig. 5), 
collection D.­LeMaître ca. 1960 (Fig. 5), J.-C.­Rohart 1974 (Figs. 2, 4, 8) and 1977 (Fig. 5), J.-C.­Rohart & D.­Weyer 
1993 (Figs. 1, 6, 7). 1a– d. Specimen nr. MB.K.8078, Gris Member, subtabular transverse sections and eccentric longitudinal 
section,­x8­(1a),­x7­(1b),­x5­(1c),­x4­(1d).­External­photograph­see­Fig.­7.7. 2a– b. Specimen nr. MNHN-F-A71901, neotype, 
Gris­Member,­subtabular­and­calicular­transverse­section,­x8­(2a)­and­x6­(2b).­External­photograph­see­Fig.­7.1, for drawings 
see Fig. 8a–­k.­3a– b.­Specimen­nr.­MNHN-F-A71905,­Parisienne­Member­(term­f),­subtabular­transverse­sections,­x6.­Exter-
nal photograph see Fig. 7.2. 4a– d. Specimen nr. MNHN-F-A71902, Gris Member, subtabular transverse sections, x15 (4a), 
x7­(4b)­and­x5­(4c,­d).­External­photograph­see­Fig.­7.3, for drawings see Fig. 9a– j. 5a– d. Specimen nr. MB.K.8081, Pari-
sienne­Member­(term­f),­subtabular­and­calicular­(5d)­transverse­sections,­x8­(5a,­b),­x6­(5c)­and­x4­(5d).­External­photo-
graph see Fig. 7.5. 6.­Specimen­nr.­MNHN-F-A71903,­Gris­Member,­subtabular­transverse­section­with­fixing­talon,­x12.­
7a– b.­Specimen­nr.­MNHN-F-A71904,­Gris­Member,­subtabular­transverse­sections,­x6.­External­photograph­see­Fig.­7.6. 
8a– b. Specimen nr. MB.K.8080, Gris Member, basal calicular transverse sections, x5. 
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Figs. 6.1a, 11a– b). The course of the upper septal margin of 
major septa is shown by growth lines (Figs. 6.1p, 11e). Short 
minor septa are active in the upper calice and disappear lat-
er in the lower calice; this reduction sometimes follows a 
biform way (Fig. 11.h–­j)­–­interior­stereoplasmatic­thicken-
ing of the archaeotheca starts in position I of an interseptal 
lumen (sensu Sutherland 1965) and appears later in posi-

tion II. Only the two minor septa on either side of the count-
er­septum­grow­longer­and­contratingent,­building­a­remark-
able triad starting already in the earliest stages (Fig. 11a). 

Metriophylloid carinae appear below the middle calice 
(Figs. 6.1g, 11i– j) and are present in the observed most juve-
nile sections (Figs. 6.1a, 11a). Their course in longitudinal 
sections is horizontal, not parallel to the upper margin of 

 

Fig. 11. Metriophyllum columnare (Nicholson & Thomson, 1876), Kashong Shale Member (Moscow Formation of Ham-
ilton­Group,­middle­Givetian),­Little­Beards­Creek­(=­Moscow,­near­Genesee,­New­York),­specimen­nr.­MB.K.8073,­dona-
tion by W.A.­Oliver jr. 1968. a– c, f– l. Series of transverse sections (nrs. 22, 19, 18, 13, 8–5, 3, 2, a– f subtabular, g– l calic-
ular), x15 (a), x10 (b), x8 (c), x5 (f) and x3 (g– l). d, e. Tangential and median longitudinal section, x6. For photographs see 
Fig. 12.3a– d. 

septal formulae:
2 I 2 3 I 3 3 I 3 4 I 5 5 I 5 5 I 5 5 I 6 
3 I 3 4 I 4 5 I 5 7 I 5 7 I 6 8 I 7 8 I 7
n 14 n 18 n 20 n 25 n 27 n 29 n 30
N 20 N 28 N 33 N 42 N 46 N 50–51 N 52
d 1.7 mm d 3.1 mm d 4.9 mm d 7.6x8.0 mm d 11.7x12.7 mm d 11.7x13.0 mm d 12.0x14.0 mm
Fig. a Fig. b Fig. c Fig. f Fig. g Fig.­h–­k Fig. l
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major septa (Figs. 6.2b– c, 11e),­and­they­are­fixed­either­at­
the same level or alternating on both sides of a major sep-
tum. The number of these carinae varies: few in Fig. 3.1c, 
many in Fig. 6.2b. Well- preserved growth lines within the 

archaeotheca always allow a clear distinction between minor 
septa (hidden in the wall) and carinae. The simple tabulae 
are strongly domed; tabellae were not observed in the few 
prepared longitudinal sections. 

 

Fig. 12. Lindstroemiidae­from­the­Givetian­Hamilton­Group­of­New­York­State­(USA),­donation­of­W.A.­Oliver jr. 1968. 
1–2. Stereolasma rectum (Hall,­1843),­Wanakah­Shale­member­(Ludlowville­Formation,­lower­Givetian),­Athol­Springs­
(5­miles­S­of­Buffalo,­near­Lake­Erie).­1.­Specimen­nr.­MB.K.8071.,­a.­External­view­of­coral,­x2.­b,­c.­Transverse­sections­
near­the­calicular­base,­x4.6­(b).­Drawings­see­Fig.­5.1a– h. 2. Specimen nr. MB.K.8072, transverse section of lower cali-
ce,­x4.­Drawings­see­Fig.­5.2a– f. 3–4. Metriophyllum columnare (Nicholson & Thomson, 1876), Kashong Shale Member 
(Moscow­Formation,­middle­Givetian),­Little­Beards­Creek­(Moscow­near­Genesee).­3.­Specimen­nr.­MB.K.8073.­a.­­ub-
tabular adult transverse section, x7. b. Tangential longitudinal section just below calicular base, x8. c. Lower calicular trans-
verse­section,­x5,­d.­External­view­of­coral,­x2.­Drawings­see­Fig.­11a–­l.­4.­Specimen­nr.­MB.K.8074.­a.­External­view­of­
coral,­x2.­b,­c.­Lower­calicular­transverse­sections,­x8­(b)­and­x6­(c).­Drawings­see­Fig.­6.1a– q. 
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Fig. 11a is the earliest available stage of the secondary 
postcalyx- ontogeny, with seemingly 12 visible septa, but in 
reality 20 septa (6 protosepta, 8 metasepta, 6 catasepta) – 
hidden within the wall are 4 catasepta and 4 metasepta. The 
juvenile growth phases of Fig. 6.1a– b are characterized by a 
somewhat­stronger­stereoplasmatic­thickening­of­septa­and­
narrower interseptal lumina. The aseptal larval stage (proto-
theca) was not preserved. 

Remarks: The two transverse sections of the lectotype are 
well comparable (in size and septal numbers) with the spec-
imen of Fig. 11. Their compact axial stereozone had been 
misinterpreted in 1876 as a pseudocolumella; therefore 
Lindstroemia Nicholson & Thomson, 1876 was thought 
for a certain time to be a columellate coral – as based on the 
Wenlockian­Dalmanophyllum dalmani (Milne-­Edwards & 
Haime, 1851) in Nicholson & Etheridge (1878). But such 
a taxon with an axial boss has never been described among 
the ahermatypic Rugosa community of the upper Hamilton 
Group,­though­such­genera­occur­in­other­Middle­Devoni-
an coral faunas (Hamaraxonia Berkowski & Weyer, 2012, 
Eifelian­ of­ Morocco;­ Cyathaxonia? hercynica Roemer, 
1855, Givetian of Germany, France and Morocco – Wey-
er & Zagora 1990,­fig.­3,­representing­a­new­genus:­Wey-
er & Berkowski, in preparation). A series of narrow situat-
ed transverse sections in the lower calice (as in Fig. 6.1g– i) 
demonstrates that there exist no everted septal lamellae at 
the axial ends of major septa and no everted median lamella 
of counter- septal origin, which usually construct a pseudo-
columella. 

The synonymy includes faunal list citations of Stereo­
lasma rectum (Brett et al. 1983; Oliver & Sorauf 1983); 
these authors followed W.A.­ Oliver jr., at that time ac-
cepting Lopholasma carinatum and Stereolasma rectum 
as one species (as declared by Smith 1945). He “warned” 
D.­Weyer in discussions (1991, Münster coral congress) not 
to overestimate the taxonomic value of metriophylloid cari-
nae;­we­do­not­know­if­he­maintained­this­opinion­during­his­
started,­but­up­to­his­death­in­2005­unfinished­and­unpub-
lished studies for a monographic revision of the Hamiltonian 
(Givetian) Stereolasma association. Our restricted materials 
of­such­Rugosa­from­western­New­York­State­(Figs.­4, 5, 6, 
11, 12) demonstrate a second distinguishing feature between 
Lopholasma and Stereolasma (reduced or contratingent mi-
nor­septa).­Thus­we­keep­ the­ two­genera­as­separate­ taxa,­
but perhaps this conception might be disproved by the only 
transverse section of Lopholasma carinatum in Simpson 
(1900,­fig.­19),­where­ that­author­had­drawn­contratingent­
minor septa. Photographs of the same transverse section 
(Smith 1945,­ pl.­3,­ fig.­ 10;­ Holwill 1964,­ pl.­16,­ fig.­ 2)­
seem to support the presence of active contratingent minor 
septa, not always easy to distinguish from metriophylloid 
carinae (as in Fig. 6.2a). This open question underlines the 
need of intensive morphological revisions of Metriophyllum 
and Stereolasma throughout their complete life span within 
the Hamilton Group (Fig. 4). 

Comparisons: The species differs from Metriophyllum 
bouchardi Milne-­Edwards & Haime, 1850 by its larger size 
(connected with a higher number of septa), the much more 
shortened cardinal septum, and the presence of hyposepta 
(at present not recorded from any further Metriophyllum). 

The latter feature is shared in identical manner with Stereo­
lasma rectum (Hall, 1843) (compare Weyer 1997, pl. 1, 
figs.­2–3),­arousing­ the­problematical­ suspicion­of­genetic­
relationships. 

Acknowledgements 

W.A.­ Oliver jr. (1926–2005) donated 1968 (then Wash-
ington) Hamiltonian corals for comparison purposes and 
discussed (1981, 1986, 1991) the morphological and taxo-
nomical problems around Lindstroemia, Lopholasma and 
Stereolasma. C.T.­ Scrutton (then Newcastle- upon- Tyne) 
provided 1986 the photographs of all syntypes of Lindstro­
emia columnaris Nicholson & Thomson, 1876 from the 
Royal­Scottish­Museum­in­Edinburgh­and­commented­their­
classification.­In­2008,­C.E.­Brett (Cincinnati) loaned his 
collection of Rugosa from the Givetian Tully Limestone of 
New­York­State.­J.G.­Darrell (London) informed in 2019 
about the Metriophyllum collections from Ferques (Bou-
lonnais) stored in the British Museum of Natural History. 
J.-M.­Pacaud­(Paris)­confirmed­in­2019­the­loss­of­the­Me­
triophyllum bouchardi Milne-­Edwards & Haime, 1850 
syntypes in the Musée National d’Histoire Naturelle, thus 
allowing us to propose a neotype. A.­Ehling (Berlin) always 
loaned necessary coral materials from the Bundesanstalt für 
Geologie und Rohstoffe (Außenstelle Berlin – collections 
of the former Preussische Geologische Landesanstalt and 
Zentrales Geologisches Institut). Yu­Chang-­Min (Nanjing) 
translated some Chinese literature and reviewed the man-
uscript. An intensive review was also provided by J.­ Fe-
dorowski­(Poznań).­We­thank­them­all­for­their­kind­help.­

References

Baker,­R.C. (1942): The age and fossils of the Olentangy 
Shale­of­Central­Ohio.­–­American­Journal­of­Science,­
240 (2): 137–143. doi: 10.2475/ajs.240.2.137 

Barrois,­C. (1882): Recherches sur les terrains anciens des 
Asturies et de la Galice. – Mémoires de la Société Géo-
logique du Nord, 2 (1): 1–630. 

Benton,­M.J. (1979): H.A. Nicholson (1844–1899), inver-
tebrate palaeontologist: bibliography and catalogue of 
his­ type­ and­figured­material.­ –­Royal­ Scottish­Muse-
um­(Edinburgh),­Information­Series,­Geology,­7: I–VII, 
1–94. 

Berkowski,­B. & Weyer,­D. (2012): Hamaraxonia, a new 
pseudocolumellate­ genus­ of­ Middle­ Devonian­ deep-­
water Rugosa (Anthozoa) from Morocco. – Geologica 
Belgica, 15 (4): 245–253. 

Birenheide,­R.­(1978):­Rugose­Korallen­des­Devon.­–­In:­
Krömmelbein,­ K. (ed.): Leitfossilien (2nd edition), 2: 
I–VI, 1–265; Berlin & Stuttgart (Borntraeger). 

Birenheide,­R. & Soto,­F.M.­(1992):­Rugose­Einzel-­und­
Phaceloid- Korallen aus dem Ober- Givetium (Mittel- 
Devon)­ des­ Kantabrischen­ Gebirges,­ NW-Spanien.­ –­
Palaeontographica, (A), 221 (4–6): 95–123.

eschweizerbart_xxx

https://dx.doi.org/10.2475/ajs.240.2.137


23Revision of Metriophyllum MILNE-EDWARDS & HAIME, 1850

Blainville,­ H.M.D.­ de (1830): Zoophytes. – In: Cu-
vier,­ F.G.­ (ed.):­ Dictionnaire­ des­ Sciences­Naturelles,­
Tome 60: 1–548; Tome planches: 17–32, 68 pls.; Stras-
bourg & Paris (Levrault). 

Brett,­ C.E., Baird,­ G.C., Gray,­ L.M. & Savarese,­M.L. 
(1983):­ Middle­ Devonian­ (Givetian)­ Coral­ Associa-
tions­ of­ Western­ and­ Central­ New­ York­ State.­ –­ In:­
Sorauf,­ J.E. & Oliver,­W.A.­ (eds.):­Silurian­ and­De-
vonian­corals­and­stromatoporoids­of­New­York.­–­ In-
ternational Association for the study of fossil Cnidaria, 
Fourth International Symposium on Fossil Cnidaria Au-
gust­1983­Washington,­Field­Trip­Guidebook:­65–107.

Brice,­D.­(1988):­Le­Dévonien­de­Ferques,­Bas-­Boulonnais­
(N. France). Paléontologie, Sédimentologie, Stratigra-
phie, Tectonique. – Université de Bretagne Occidentale 
Brest, Collection «Biostratigraphie du Paléozoique», 9: 
1–520. 

Brice,­D., Mistiaen,­B. & Rohart,­ J.-C.­ (2002):­Progrès­
dans­ la­ connaissance­ des­ flores­ et­ faunes­ dévoniennes­
du Boulonnais (1971–2001). – Annales de la Société 
Géologique du Nord, 2ième série, 9: 61–74.

Brown,­T.C.­(1907):­Developmental­Stages­in­Streptelasma 
rectum,­Hall.­ –­The­American­ Journal­of­Science,­173 
(136): 277–284. doi: 10.2475/ajs.s4-23.136.277 

Busch,­D.A. (1941): An ontogenetic study of some rugose 
corals­from­the­Hamilton­of­western­New­York.­–­Jour-
nal of Paleontology, 15 (4): 392–411. 

Carruthers,­ R.G. (1908): A Revision of some Carboni-
ferous Corals. – The Geological Magazine, new series, 
decade 5, 5 (1, 2, 4): 20–31, 63–74, 158–171.

Carruthers,­R.G. (1910): On the evolution of Zaphrentis 
delanouei in Lower Carboniferous times. – The Quarter-
ly­Journal­of­the­Geological­Society­of­London,­66 (264): 
523–538. doi: 10.1144/GSL.JGS.1910.066.01-04.28 

Carruthers,­R.G. (1913): Lophophyllum and Cyathaxonia: 
Revision Notes on two genera of Carboniferous Cor-
als. – The Geological Magazine, new series, decade 5, 
10 (2): 49–56.

Chapman,­ F.­ (1925):­ New­ or­ Little-­known­ Fossils­ in­ the­
National Museum. Part XXVIII. Some Silurian Rugose 
Corals. – Proceedings of the Royal Society of Victoria, 
new series, 37 (1): 104–118.

Chapman,­ F. (1932): On some Palaeozoic Fossils from 
Deep­Creek­and­Evanʼs­Creek,­Saltwater­River,­Victo-
ria. – Proceedings of the Royal Society of Victoria, new 
series, 44 (2): 212–217.

Coen-­Aubert,­M. (2016): Potyphyllum, a new phillipsas-
treid genus of rugose corals in the Upper Frasnian of 
Belgium with precisions about the age of the Petit- Mont 
Member. – Geologica Belgica, 19 (1–2): 165–175. doi: 
10.20341/gb.2015.016 

Dana,­J.D. (1846): Genera of fossil Corals of the family Cy-
athophyllidae.­–­The­American­Journal­of­Science­and­
Arts, Series 2, 1 (2): 178–189. 

Ding,­Y.-J. (1985): Anthozoa. – In: Tianjin Institute of Ge-
ology­and­Mineral­Resources­(ed.):­A­Handbook­of­the­
Stratigraphy and Paleontology of North China. I. Palaeo-
zoic Volume: 155–189; Beijing (Geological Publishing 
House) (in Chinese). 

Ding,­Y.-J.­(1987):­[Corals].­–­In:­Xia,­G.-Y. & Ding,­Y.J. 
(eds.): Carboniferous- Permian fusulinids and corals 

from Henan. – Bulletin of the Tianjin Institute of Ge-
ology and Mineral Resources, Chinese Academy of 
Geological Sciences, 18:­119–142­(in­Chinese,­English­
summary). 

Dybowski,­W. (1873–1874): Monographie der Zoantharia 
sclerodermata­ rugosa­ aus­ der­ Silurformation­ Estlands,­
Nord- Livlands und der Insel Gotland, nebst einer Syn-
opsis aller palaeozoischen Gattungen dieser Abtheilung 
und­einer­Synonymik­der­dazu­gehörigen,­bereits­bekan-
nten­Arten.­–­Archiv­für­die­Naturkunde­Liv-,­Ehst-­und­
Kurlands, Serie 1, 5­ (3,­ 4):­ 257–532­ [1873:­ 257–414,­
pls. 1–2; 1874: 415–532, pls. 3–5].

Easton,­W.H. (1944): Corals from the Chouteau and relat-
ed formations of the Mississippi Valley region. – Report 
of­Investigation,­State­of­Illinois,­Division­of­ the­State­
Geological Survey, 97: 1–93. 

Ehrenberg,­ C.G. (1834): Beiträge zur physiologischen 
Kenntniss der Corallenthiere im allgemeinen, und be-
sonders des rothen Meeres, nebst einem Versuche der 
physiologischen­Systematik­derselben.­–­Abhandlungen­
der­Königlichen­Akademie­der­Wissenschaften­zu­Ber-
lin,­Physikalische­Abhandlungen,­1832 (1): 225–380. 

Erina,­ M.V.­ (1984):­ Rugozy­ [Rugosa].­ –­ In:­ Kim,­ A.I., 
Erina,­ M.V., Apekina,­ L.S. & Lesovaya,­ A.I. (eds.): 
Biostratigrafiya­ devona­ Zerafshano-­Gissarskoy­ gor-
noy­ oblasti­ [Biostratigraphy­ of­ the­ Devonian­ of­ the­
Zeravshan- Hissar mountainous region]. Ministerstvo 
Geologii­Uzbekskoy­SSR,­Ob'edinenie­Tashkentgeologi-
ya:­1–95;­Tashkent­(Izdatel'stvo­FAN)­(in­Russian).­

Etheridge,­R.­jr. (1907): A monograph of the Silurian and 
Devonian­corals­of­New­South­Wales,­Part­2:­The­genus­
Tryplasma. – New South Wales Geological Survey, Pa-
laeontological Memoirs, 13: 41–102. 

Ezaki,­ Y. (1989): Morphological and phylogenetic char-
acteristics of Late Permian rugose corals in Iran. – As-
sociation of Australasian Palaeontologists, Memoir, 8: 
275–281. 

Fabricius,­ J.C. (1803): Systema Rhyngotorum secundum 
ordines, genera, species, adjectis synonymis, locis, ob-
servationibus, descriptionibus. – I–X, 1–21, 1–314; 
Brunsvigae (Reichard). 

Faurot,­ L.­ (1909):­ Affinités­ des­ Tétracoralliaires­ et­ des­
Hexacoralliaires. – Annales de Paléontologie, 4: 69–108. 

Fedorowski,­ J. (1965): Lindstroemiidae and Amplexo-
cariniidae­ (Tetracoralla)­ from­ the­Middle­Devonian­ of­
Skały,­Holy­Cross­Mountains,­Poland.­–­Acta­Palaeonto-
logica Polonica, 10 (3): 335–355. 

Fedorowski,­ J. (1973): Rugose corals Polycoelaceae and 
Tachylasmatina­ subord.­ n.­ from­ Dalnia­ in­ the­ Holy­
Cross Mts. – Acta Geologica Polonica, 23 (1): 89–133. 

Fedorowski,­J. (1986): Permian Rugose Corals from Timor 
(remarks­on­Schouppé­&­Staculʼs­collections­and­publi-
cations from 1955 and 1959). – Palaeontographica, (A), 
191 (4–6): 173–227.

Fedorowski,­ J. (1987): Upper Palaeozoic Rugose Corals 
from­ southwestern­Texas­ and­ adjacent­ areas:­ Gaptank­
formation and Wolfcampian Corals, Part 1. – Palaeonto-
logia Polonica, 48: 1–271. 

Fedorowski,­ J.­ (2003):­ Podgromady­ [subclasses]­ Rugo-
sa­Milne­Edwards­ et­Haime,­ 1850,­Dividocorallia­ Fe-
dorowski,­ 1991.­ –­ In:­ Sarnecka,­ E. (ed.): Budowa 

eschweizerbart_xxx

https://dx.doi.org/10.2475/ajs.s4-23.136.277
https://dx.doi.org/10.1144/GSL.JGS.1910.066.01-04.28
https://dx.doi.org/10.20341/gb.2015.016


24 J.-C. Rohart and D. Weyer

geologiczna­Polski.­Tom­III.­Atlas­skamieniałości­prze-
wodnich­ i­ charakterystycznych.­ Część­ 1b-­z.1,z.2.­ De-
won.­[Geological­structure­of­Poland.­Vol.­III.­Atlas­of­
index­and­characteristic­fossils.­Part­1b,­sheet­1–2.­De-
vonian].­–­1–897;­Warszawa­(Państwowy­Instytut­Geo-
logiczny) (in Polish). 

Felser,­K.O.­(1937):­Rugose­Korallen­aus­dem­Oberkarbon-­
Perm­der­Karnischen­Alpen­zwischen­Schulterkofel­und­
Treßdorfer­Höhe.­–­Mitteilungen­des­Naturwissenschaft-
lichen­Vereins­für­Steiermark,­74: 5–20. 

Fischer-­Benzon,­ R.­ (1871):­ Mikroskopische­ Untersu-
chungen über die Structur der Halysites- Arten und 
einiger silurischer Gesteine aus den russischen Ostsee- 
Provinzen. – Abhandlungen aus dem Gebiete der Natur-
wissenschaften, herausgegeben von dem naturwissen-
schaftlichen Verein in Hamburg, 5 (2): 1–31. 

Foerste,­A.F.­ (1906):­ The­ Silurian,­ Devonian­ and­ Irvine­
Formations­of­East-­Central­Kentucky.­–­Kentucky­Geo-
logical Survey, Bulletin, 7: 1–369. 

Fomichev,­ V.D.­ (1953):­ Korally­ Rugosa­ i­ stratigrafiya­
sredne-­ i­ verkhnekamennougol'nykh­ i­ permskikh­ ot-
lozheniy­Donetskogo­basseyna.­[Rugosa­corals­from­the­
Middle and Upper Carboniferous and from the Permian 
of­ the­Donez­ basin].­ –­Trudy,­Vsesoyuznyy­Nauchno-­
Issledovatel'skiy­ Geologicheskiy­ Institut­ (VSEGEI):­
1–622;­ +­ atlas,­ 1–92,­ 44­ pls.;­Moskva­ (Gosgeolizdat)­
(in Russian).

Fromentel,­ L.É.G.­ de­ (1861):­ Introduction­ à­ lʼétude­ des­
polypiers fossiles. – 1–357; Paris (Savy).

Geinitz,­H.B.­(1842):­Über­einige­Petrefakte­des­Zechsteins­
und­Muschelkalks.­ –­Neues­ Jahrbuch­ für­Mineralogie,­
Geognosie,­ Geologie­ und­ Petrefakten-­Kunde,­ 1842: 
576–579. 

Girty,­G.H. (1908): The Guadalupian Fauna. – U.S. Geo-
logical Survey, Professional Paper, 58: 1–651. 

Glinski,­A. (1963): Neue Gattungen der Metriophyllidae 
(Rugosa)­aus­dem­Devon­des­Rheinlands.­–­Senckenber-
giana Lethaea, 44 (4): 321–339. 

Grabau,­A.W. (1922): Palaeozoic Corals of China. Part I. 
Tetraseptata. Introduction, and Petraiidae, Streptelas-
maidae and Cyathaxonidae. – Palaeontologica Sini-
ca, (B), 2 (1): 1–76.

Grabau,­A.W. (1928): Palaeozoic Corals of China. Part I. 
Tetraseptata­II.­Second­contribution­to­our­knowledge­of­
the Streptelasmoid Corals of China and Adjacent Terri-
tories. – Palaeontologica Sinica, (B), 2 (2): 1–175.

Guo,­S.-Z. (1980): Tetracoralla. – In: Shenyang Institute of 
Geology and Mineral Resources (ed.): Paleontological 
Atlas of Northeast China. 1. Paleozoic Volume. – 1–686; 
Beijing (Geological Publishing House) (in Chinese). 

Hall,­ J.­ (1843):­Natural­History­ of­New­York.­ IV.­Geol-
ogy­ of­ New­York.­ Part­ IV.­ Comprising­ the­ survey­ of­
the fourth geological district. – I–XXII, 1–683; Albany 
(New­York)­(Carrol­&­Cook).

Hall,­J.­ (1877):­ Illustrations­of­Devonian­Fossils:­Gaster-
opoda, Pteropoda, Cephalopoda, Crustacea and cor-
als of the Upper Helderberg, Hamilton and Chemung 
Groups.­–­Geological­Survey­of­the­State­of­New­York­
(Albany), Palaeontology: 1–7, 133 pls. (imprint 1876).

Heritsch,­F.­(1933):­Rugose­Korallen­aus­dem­Trogkofel-
kalk­der­Karawanken­und­der­Karnischen­Alpen.­–­Priro-
doslovne Razprave, 2: 42–55. 

Hill,­ D.­ (1939):­ Western­Australian­ Devonian­ Corals­ in­
the­Wade­Collection.­–­Journal­of­the­Royal­Society­of­
Western Australia, 25 (8): 141–151. 

Hill,­D.­(1950):­Middle­Devonian­Corals­from­the­Buchan­
District,­Victoria.­–­Proceedings­of­the­Royal­Society­of­
Victoria, new series, 62 (2): 137–164.

Hill,­ D. (1954): Coral faunas from the Silurian of New 
South­Wales­and­the­Devonian­of­Western­Australia.­–­
Bulletin, Bureau of Mineral Resources, Geology and 
Geophysics, 23: 1–51. 

Hill,­D. (1981): Rugosa and Tabulata. – In: Teichert,­C. 
(ed.): Treatise on Invertebrate Paleontology, Part F, 
Coelenterata, Supplement 1: 1–762; Boulder & Law-
rence (Geological Society of America & Kansas Univer-
sity Press). 

Holwill,­ F.J.W. (1964): The coral genus Metriophyllum 
Edwards­and­Haime.­–­Palaeontology,­7 (1): 108–123. 

Hudson,­ R.G.S. (1942): Fasciculophyllum Thomson and 
other genera of the “Zaphrentis” omaliusi group of 
Carboniferous corals. – Geological Magazine, 79 (5): 
257–263. doi: 10.1017/S001675680007597X 

Hudson,­R.G.S. (1943): Lower Carboniferous corals of the 
genera Rotiphyllum and Rylstonia. – Proceedings of the 
Leeds Philosophical and Literary Society, science sec-
tion, 4 (2): 135–141.

ICZN (1905): International Commission for Zoological No-
menclature,­ Règles­ internationals­ de­ la­ nomenclature­
zoologique­ adoptées­ par­ les­ congrès­ internationaux­ de­
zoologie. – 1–57; Paris (de Rudeval).

ICZN (1999): International Commission on Zoological No-
menclature, International Code of Zoological Nomen-
clature (4th edition). – I–XXIX, 1–306; London (Natural 
History Museum). 

Iljina,­ T.G.­ (1970):­ Nekotorye­ novye­ permskie­ rugozy­
Yugo-­Vostochnogo­Pamira.­[Some­new­Permian­Rugosa­
from­the­South-­Eastern­Pamirs].­–­In:­Astrova,­G.G. & 
Chudinova,­ I.I.­ (eds.):­ Novye­ vidy­ paleozoyskikh­
mshanok­ i­ korallov­ [New­ species­ of­ Palaeozoic­ bryo-
zoans­ and­ corals].­Akademiya­Nauk­ SSSR,­Nauchnyy­
Sovet­ po­Probleme­ "Puti­ i­Zakonomernosti­ Istoriches-
kogo­ Razvitiya­ Zhivotnykh­ i­ Rastitel'nykh­ Organiz-
mov":­ 146–151,­ 167,­ pls.­52–55;­Moskva­ (Izdatel'stvo­
Nauka,­in­Russian).­

Jia,­ H.-Z., Xu,­ S.-Z., Kuang,­ G.-D., Zhang,­ B.-F., 
Zuo,­ Z.-B. & Wu,­ J.-S.­ (1977):­ [Anthozoa].­ –­ In:­ In-
stitute of Geological Sciences of Hubei, Geological 
Bureaus of Henan, Hubei, Hunan, Guangdong, Guanxi 
provinces (eds.): Palaeontological Atlas of Central- 
South China. Part 2. Late Palaeozoic Volume. – I–XII, 
1–856; Beijing (Geological Publishing House) (in Chi-
nese). 

Kato,­M.­(1963):­Fine­skeletal­structures­in­Rugosa.­–­Jour-
nal­of­the­Faculty­of­Science,­Hokkaido­University,­Se-
ries IV, Geology and Mineralogy, 11 (4): 571–630. 

Koninck,­L.G.­de (1872): Nouvelles Recherches sur les An-
imaux­Fossiles­du­Terrain­Carbonifère­de­ la­Belgique.­
Première­Partie.­–­Mémoires­de­lʼAcadémie­Royale­des­
Sciences, des Lettres et des Beaux- Arts de Belgique, 39: 
I–IV, 1–178.

Kostic-­Podgorska,­V.­(1965):­Permski­korali­iz­Crnog­Po-
toka­u­Sustasima­(Crna­Gora).­[Les­coraux­permiens­de­
Crni­Potok­à­Sustasi­(Montenegro)].­–­Geoloshki­Glas-

eschweizerbart_xxx

https://dx.doi.org/10.1017/S001675680007597X


25Revision of Metriophyllum MILNE-EDWARDS & HAIME, 1850

nik,­ Zavod­ za­Geoloshka­ Istrazhivan’a­Tsrne­Gore,­4: 
235–240. 

Kullmann,­ J. & Liao,­ W.-H.­ (1985):­ Hornförmige­ Ein-
zelkorallen­ (Rugosa)­ aus­ dem­ Unterkarbon­ von­ Süd-­
China. – Palaeontographica, (A), 189 (4–6): 125–157.

Kunth,­A. (1869a): Beiträge zur Kenntniss fossiler Koral-
len.­1.­Korallen­des­schlesischen­Kohlenkalkes.­–­Zeit-
schrift­der­Deutschen­Geologischen­Gesellschaft,­21 (1): 
183–220. 

Kunth,­A. (1869b): Beiträge zur Kenntniss fossiler Koral-
len.­2.­Das­Wachsthumsgesetz­der­Zoantharia­rugosa­und­
über Calceola sandalina.­ –­ Zeitschrift­ der­ Deutschen­
Geologischen Gesellschaft, 21 (3): 647–688. 

Ladd,­ H.S. (1929): The Stratigraphy and Paleontolo-
gy of the Maquoheta Shale of Iowa. – Annual Report, 
Iowa Geological Survey, 34: 305–440. doi: 10.17077/ 
2160-5270.1243 

Lang,­W.D. (1923): Trends in British Carboniferous Cor-
als. – Proceedings of the Geologists’ Association, 34 (2): 
120–136. doi: 10.1016/S0016-7878(23)80004-9 

Lang,­W.D. & Smith,­S. (1939): Some new generic names 
for Palaeozoic corals. – Annals and Magazine of Nat-
ural History, series 11, 3 (13): 152–156. doi: 10.1080/ 
03745481.1939.9723584 

Lang,­W.D., Smith,­S. & Thomas,­H.D. (1940): Index of 
Palaeozoic coral genera. – I–VII, 1–231; London (Brit-
ish Museum, Natural History).

Lecompte,­M. (1952): Madréporaires paléozoiques. – In: 
Piveteau,­ J. (ed.): Traité de Paléontologie. Tome pre-
mier. Introduction, Généralités, Protistes, Spongiaires, 
Coelentérés, Bryozoaires: 419–538; Paris (Masson).

LeMaître,­ D. (1952): La faune du dévonien inférieur et 
moyen­ de­ la­ Saoura­ et­ des­ abords­ de­ lʼErg­ el­Djemel­
(Sud- Oranais). – Matériaux pour la Carte Géologique de 
lʼAlgérie,­série­1,­Paléontologie,­12: 1–170. 

Liao,­W.-H. & Cai,­T.-C.­(1987):­Sequence­of­Devonian­ru-
gose coral assemblages from northern Xinjiang. – Acta 
Palaeontologica Sinica, 26 (6): 689–707 (in Chinese, 
English­summary).­

Lin,­B.-Y., Xu,­S.-Y., Jia,­H.-Z., Guo,­S.-Z., Ouyang,­X., 
Wang,­ Z.-J., Ding,­ Y.-J., Cao,­ X.-D., Yan,­ Y.-Y. & 
Chen,­H.-C. (1995): Monograph of Palaeozoic corals. 
Rugosa and Heterocorallia. – 1–778; Beijing (Geolog-
ical­Publishing­House)­(in­Chinese,­English­summary).

Lindström,­ G.­ (1882):­ Anteckningar­ om­ silurlagren­
pa­ Carlsöarne.­ –­ Öfversigt­ af­ Kongliga­ Vetenskaps-­
Akademiens­Förhandlingar­(Stockholm),­39 (3): 5–30.

Lonsdale,­W.­ (1845):­ Description­ of­ some­ characteristic­
Palaeozoic Corals of Russia. – In: Murchison,­ R.I., 
de­Verneuil,­E. & Keyserling,­A. (eds.): The Geology 
of­Russia­in­Europe­and­the­Ural­Mountains.­Vol.­1. Ge-
ology: 591–634; London & Paris (Murray & Bertrand). 

Ludwig,­ R. (1865–1866): Corallen aus paläolithischen 
Formationen. – Palaeontographica, 14 (4–6): 133–244, 
249–252.­[133–172:­November­1865;­173–212:­March­
1866; 213–244, 249–252: May 1866]. 

Mansuy,­H.­(1912):­Étude­géologique­du­Yunnan­oriental.­
2e partie. Paléontologie. – Mémoires du Service Géolo-
gique de l’Indochine, 1 (2): 1–146. 

M’Coy,­F. (1850): On some new genera and species of Silu-
rian Radiata in the Collection of the University of Cam-

bridge. – Annals and Magazine of Natural History, series 
2, 6 (34): 270–290. 

Michelin,­H. (1841–1848): Iconographie Zoophytologique, 
description par localités et terrains des polypiers fossiles 
de France et pays environnants. – I–XII, 1–348; Paris 
(Bertrand).­[1841­=­1–40,­1842­=­42–72,­1843­=­73–104,­
1844 = 105–144, 1845 = 145–184, 1846 = 185–248, 
1847 = 249–328, 1848 = 329–348].

Milne-­Edwards,­ H. & Haime,­ J. (1850–1855): A Mono-
graph of the British Fossil Corals. – Palaeontographi-
cal Society Monographs, I–LXXXV,­ 1–322.­ [Part­ 1,­
1850: I–LXXXV, 1–72, pls. 1–11 (vol. 3); Part 2, 1851: 
73–146, pls. 12–30 (vol. 5); Part 3, 1852: 147–210, 
pls. 31–46 (vol. 6); Part 4, 1853: 211–244, pls. 47–56 
(vol. 7); Part 5, 1855: 245–322, pls. 57–72 (vol. 8, dated 
1854)]. 

Milne-­Edwards,­H. & Haime,­J. (1851): Monographie des 
Polypiers fossiles des terrains paléozoiques, précédée 
dʼun­tableau­général­de­la­classification­des­polypes.­–­
Archives­du­Muséum­dʼHistoire­Naturelle,­5: 1–502.

Mistiaen,­B., Becker,­R.T., Brice,­D., Dégardin,­ J.-M., 
Derycke,­C., Loones,­C. & Rohart,­J.-C.­(2002):­Don-
nées nouvelles sur la partie supérieure de la formation de 
Beaulieu (Frasnien de Ferques, Boulonnais, France). – 
Annales de la Société Géologique du Nord, 2ième série, 
9: 74–84.

Mistiaen,­B., Brice,­D. & Rohart,­J.-C. (2001): Trente an-
nées­de­recherche­sur­le­Dévonien­de­Ferques­(Boulon-
nais): données acquises en litho- et biostratigraphie. – 
Annales de la Société Géologique du Nord, 2ième série, 
9: 5–12.

Moore,­ R.C. & Jeffords,­ R.M.­ (1945):­ Description­ of­
Lower Pennsylvanian corals from Texas and adjacent 
states. – The University of Texas Publication, 4401: 
77–208. 

Neuman,­B.E.E. (1969): Upper Ordovician Streptelasmatid 
Corals from Scandinavia. – Bulletin of the Geological 
Institutions of the University of Uppsala, new series, 1 
(1): 1–73.

Nicholson,­ H.A. & Etheridge,­ R.­ jr. (1878–1880): A 
Monograph­ of­ the­ Silurian­ Fossils­ of­ the­Girvan­Dis-
trict­ in­Ayrshire.­ –­ I–IX+VI+VI,­ 1–341;­ Edinburgh­&­
London­(Blackwood­&­Sons).­[(1),­1878:­I–IX,­1–135,­
pls. 1–9; (2), 1879: I–VI, 137–233, pls. 10–15; (3), 1880: 
I–VI, 235–341, pls. 16–24].

Nicholson,­H.A. & Thomson,­ J.­ (1876):­Descriptions­ of­
some new or imperfectly understood Forms of Palaeozo-
ic Corals (Abstract). – Proceedings of the Royal Society 
of­Edinburgh,­9 (95): 149–150. 

Niermann,­H.T. (1975): Polycoeliidae aus dem Oberperm 
auf Timor. – Münstersche Forschungen zur Geologie 
und Paläontologie, 37: 131–225. 

Nudds,­ J.R. & Löser,­H. (2001): The fossil cnidarian re-
cord.­–­Bulletin­of­ the­Tohoku­University­Museum,­1: 
7–33. 

Oliver,­A.­ jr­ .­ (1975):­ Endemism­ and­ evolution­ of­ Late­
Silurian­ to­Middle­Devonian­Rugose­ corals­ in­ eastern­
North­America.­–­Trudy­ Instituta­Geologii­ i­Geofiziki,­
Sibir­skoe­ Otdelenie,­ Akademiya­ Nauk­ SSSR,­ 202: 
148–160. 

eschweizerbart_xxx

https://dx.doi.org/10.17077/2160-5270.1243
https://dx.doi.org/10.17077/2160-5270.1243
https://dx.doi.org/10.1016/S0016-7878(23)80004-9
https://dx.doi.org/10.1080/03745481.1939.9723584
https://dx.doi.org/10.1080/03745481.1939.9723584


26 J.-C. Rohart and D. Weyer

Oliver,­W.A.­jr­.­(1976):­Biogeography­of­Devonian­rugose­
corals.­–­Journal­of­Paleontology,­50 (3): 365–373. 

Oliver,­W.A.­ jr . (1977): Biogeography of Late Silurian 
and­Devonian­rugose­corals.­–­Palaeogeography,­Palaeo-
climatology, Palaeoecology, 22: 85–135. doi: 10.1016/ 
0031-0182(77)90014-1 

Oliver,­W.A.­jr. & Sorauf,­J.E. (1981): Rugose coral bio-
stratigraphy­of­the­Devonian­of­New­York­and­adjacent­
areas. – In: Oliver,­W.A.­ jr. & Klapper,­ G. (eds.): 
Devonian­Biostratigraphy­of­New­York.­–­International­
Union­of­Geological­Sciences,­Subcommission­on­De-
vonian­Stratigraphy­[SDS];­Part­1:­1–106;­Washington.­

Oliver,­ W.A.­ jr. & Sorauf,­ J.E.­ (1983):­ The­ Devonian­
Rugose­Corals­of­New­York.­–­In:­Sorauf,­J.E. & Oli-
ver,­W.A.­(eds.):­Silurian­and­Devonian­corals­and­stro-
matoporoids­of­New­York­[Field­Trip­Guidebook].­–­In-
ternational Association for the study of fossil Cnidaria, 
Fourth International Symposium on Fossil Cnidaria Au-
gust 1983 Washington: 35–51.

Paeckelmann,­W. (1922): Oberdevon und Untercarbon der 
Gegend­von­Barmen.­–­Jahrbuch­der­Preußischen­Geo-
logischen Landesanstalt, 41 (2, 1): 52–147.

Pedder,­A.E.H.­ (1967):­ Lower­ Devonian­ streptelasmatid,­
lindstroemiid and possible amplexocariniid corals from 
Victoria. – Proceedings of the Royal Society of Victoria, 
80 (1): 107–130. 

Počta,­P. (1902): Anthozoaires et Alcyonaires. – In: Bar-
rande,­ J.­ (ed.):­ Système­ Silurien­ du­ Centre­ de­ la­
Bohême. Partie I. Recherches Paléontologiques. – 
VIII.2: I–VIII, 1–347; Prague (Musée Bohême).

Rigaux,­E. (1872): Note pour servir à la géologie du Bou-
lonnais.­ I.­ Description­ de­ quelques­ brachiopodes­ du­
terrain­Dévonien­de­Ferques.­–­Mémoire­de­ la­Société­
Académique de Boulogne, 5: 11–16. 

Rigaux,­ E. (1892): Notice géologique sur le Bas- 
Boulonnais. – Mémoires de la Société Académique de 
l’arrondissement de Boulogne, 14: 1–108.

Rigaux,­E.­(1908):­Le­Dévonien­de­Ferques­et­ses­brachio-
podes. – 1–33; Boulogne- sur- Mer (Hamain).

Roemer,­F.A. (1855): Beiträge zur geologischen Kenntniss 
des nordwestlichen Harzgebirges. III. – Palaeontograph-
ica, 5 (1): 1–46, 163–164. 

Rohart,­ J.-C. (1988): Rugueux Givétiens et Frasniens de 
Ferques (Boulonnais – France). – In: Brice,­D. (ed.): 
Le­Dévonien­de­Ferques,­Bas-­Boulonnais­(N.­France).­–­
Biostratigraphie du Paléozoique, 7: 231–296. 

Rohart,­J.-C. (2002): Coraux rugueux du Membre des Pâ-
tures, Formation de Beaulieu (Frasnien de Ferques, Bou-
lonnais). – Annales de la Société Géologique du Nord, 
2ième série, 9: 111–127.

Rohart,­J.C. & Semenoff-­Tian-­Chansky,­P.­(1981):­Des-
cription des types de Hexagonaria davidsoni­(Milne­Ed-
wards & Haime) et de „Pseudoacervularia“ profunda 
(Michelin),­ Tétracoralliaires­ du­ Dévonien­ du­ Boulon-
nais. – Bulletin du Muséum National d’Histoire Na-
turelle Paris, série 4, 3 (C, 1): 3–29.

Różkowska,­M. (1969): Famennian Tetracoralloid and Het-
erocoralloid fauna from the Holy Cross Mountains (Po-
land). – Acta Palaeontologica Polonica, 14 (1): 1–187. 

Ryder,­T.A. (1926): Pycnactis, Mesactis, Phaulactis, gen. 
nov., and Dinophyllum, Lind. – Annals and Magazine 

of Natural History, series 9, 18 (107): 385–401. doi: 
10.1080/00222932608633537 

Sardeson,­F.W. (1897): On Streptelasma profundm (Owen), 
S. corniculum Hall. – The American Geologist, 20 (5): 
277–292. 

Sartenaer,­P. & Xu,­H.-K. (1990): The Upper Famennian 
Rhynchonellid genus Planovatirostrum Sartenaer, 1970 
from­Africa,­China,­ Europe­ and­ the­USSR.­ –­Bulletin­
de l’Institut Royal des Sciences Naturelles de Belgique, 
Sciences de la Terre, 59: 37–48 (imprint 1989).

Scheffen,­W.­(1933):­Die­Zoantharia­Rugosa­des­Silurs­auf­
Ringerike­im­Oslogebiet.­–­Skrifter­utgitt­av­det­Norske­
Videnskaps-­Akademi­i­Oslo,­1,­Matematisk-­Natur­viden-
skapelig­Klasse,­1932 (5): I–II, 1–64.

Schindewolf,­O.H. (1938): Zur Kenntnis der Gattung Za­
phrentis (Anthoz., Tetracorall.) und der sogenannten 
Zaphrentiden­des­Karbons.­–­Jahrbuch­der­Preußischen­
Geologischen Landesanstalt zu Berlin, 58: 439–454. 

Schlotheim,­E.F.­ v. (1813): Beiträge zur Naturgeschichte 
der Versteinerungen in geognostischer Hinsicht. – Ta-
schenbuch für die Gesammte Mineralogie, 7 (1): 3–134. 

Schlotheim,­ E.F.­ v.­ (1820):­ Die­ Petrefactenkunde­ auf­
ihrem­ jetzigen­ Standpunkte­ durch­ die­ Beschreibung­
seiner Sammlung versteinerter und fossiler Überreste 
des­Thier-­ und­ Pflanzenreichs­ der­Vorwelt­ erläutert.­ –­
I–LXII,­1–437;­Gotha­(Becker).

Schlüter,­ C.­ (1884):­ Ueber­ interessante­ neue­ Petrefak-
ten. – Verhandlungen des Naturhistorischen Vereins der 
Preussischen Rheinlande und Westfalens, 41: 79–84. 

Schlüter,­ C.­ (1885):­ Dünnschliffe­ von­ Zoantharia­ rugo-
sa, Zoantharia tabulata und Stromatoporiden. Aus dem 
paläontologischen Museum der Universität Bonn. – 
Congrès­ géologique­ international,­ 3.­ session­ Berlin­
1885;­ Catalogue­ de­ lʼexposition­ géologique:­ 52–56,­
Berlin (Schade).

Schlüter,­ C. (1889): Anthozoen des rheinischen Mittel- 
Devon.­–­Abhandlungen­zur­Geologischen­Specialkarte­
von Preussen und den Thüringischen Staaten, 8 (4): I–X, 
1–207.

Schouppé,­A. & Stacul,­ P. (1959): Säulchenlose Ptero-
corallia aus dem Perm von Indonesisch- Timor (mit 
Ausnahme­ der­ Polycoeliidae).­ Eine­ morphogenetische­
und taxonomische Untersuchung. – Palaeontographica, 
Supplement- Bände, 4 (5) 4: 197–359.

Scrutton,­C.T. (1985): Anthozoa. Rugosa, Heterocorallia, 
Tabulata. – In: Murray,­J.W. (ed.): Atlas of Invertebrate 
Macrofossils: 12–39; London (Longman & The Palae-
ontological Association).

Simpson,­G.B. (1900): Preliminary descriptions of new gen-
era of Paleozoic Rugose corals. – Bulletin of the New 
York­State­Museum,­8 (39): 199–222. 

Smith,­S.­(1945):­Upper­Devonian­Corals­of­the­Mackenzie­
River Region, Canada. – Geological Society of America, 
Special Papers, 59: I–VIII, 1–126. 

Smith,­ S.­ (1952):­ Notes­ on­ corals­ from­ Lower­Devonian­
rocks­of­S.W.­Devonshire.­–­In:­Hendriks,­E.M.L. (ed.): 
Geological Succession and Structure in Western South 
Devonshire.­–­Transactions­of­the­Royal­Geological­So-
ciety of Cornwall, 18 (3): 255–308. 

Soshkina,­E.D.­ (1928):­Nizhnepermskie­ (artinskie)­ koral-
ly­ zapadnogo­ sklona­ Severnogo­ Urala.­ –­ Byulleten'­

eschweizerbart_xxx

https://dx.doi.org/10.1016/0031-0182(77)90014-1
https://dx.doi.org/10.1016/0031-0182(77)90014-1
https://dx.doi.org/10.1080/00222932608633537


27Revision of Metriophyllum MILNE-EDWARDS & HAIME, 1850

Moskovskogo­Obshchestva­Ispytateley­Prirody,­novaya­
seriya,­ 36,­ otdel­ geologicheskiy,­ 6­ (3–4):­ 339–393­ (in­
Russian).

Soshkina,­ E.D. & Kabakovich,­ N.V. (1962): Podotryad 
Streptelasmatina. – In: Soshkina,­ E.D., Dobrolyubo-
va,­ T.A. & Kabakovich,­ N.V.­ (eds.):­ Podklass­ Tetra-
coralla.­ Chetyrekhluchevye­ korally­ (Rugosa).­ –­ In:­
Orlov,­Y.A.­ (ed.):­ Osnovy­ Paleontologii­ [vol.­ II,­ ed.,­
Sokol­ov,­B.S.:­gubki­etc.].­–­1–485;­(317–324);­Mosk-
va­(Izdatel’stvo­Akademii­Nauk­SSSR)­(in­Russian).­

Soto,­F. (1975): Metriophyllum album n. sp. (Coelenterata, 
Rugosa)­del­Devónico­inferior­de­la­Cordillera­Cantábri-
ca­(NW­de­Espana).­–­Breviora­Geológica­Astúrica,­19 
(4): 51–54. 

Spasskiy,­N.Y.­(1960):­Devonskie­chetyrekhluchevye­koral-
ly­verkhov'ev­Amura­ i­Vostochnogo­Zabaykal'ya.­ [The­
Devonian­Rugosa­corals­of­the­upper­Amur­and­eastern­
Transbaikalia­ region].­ –­ Zapiski­ Leningradskogo­Gor-
nogo Instituta, 37 (2): 99–107 (in Russian). 

Spasskiy,­ N.Y.­ (1965):­ Osnovy­ sistematiki­ devonskikh­
chetyrekhluchevykh­korallov.­[Fundamentals­of­the­sys-
tematics­of­Devonian­tetracorals].­–­In:­Sokolov,­B.S. & 
Ivanovskiy,­A.B. (eds.): Rugozy paleozoya SSSR (Tru-
dy­ 1.­ Vsesoyuznogo­ simpoziuma­ po­ izucheniyu­ isko-
paemykh­korallov­SSSR,­vypusk­3).­–­Institut­Geologii­i­
Geofiziki,­Akademiya­Nauk­SSSR,­Sibirskoe­Otdelenie,­
80–90;­Moskva­(Izdatel'stvo­Nauka)­(in­Russian).

Spasskiy,­N.Y.­(1977):­Devonskie­rugozy­SSSR­(sistemati-
ka,­stratigraficheskoe­i­geograficheskoe­znachenie)­[De-
vonian Rugosa of the USSR (systematics, stratigraphical 
and geographical importance]. – Ministerstvo Vysshevo i 
Srednego­Spetsial'nogo­Obrazovaniya­RSFSR.­–­1–285;­
Leningrad­(Izdatel'stvo­Universiteta)­(in­Russian).

Spriestersbach,­ J. (1942): Lenneschiefer (Stratigraphie, 
Fazies und Fauna). – Abhandlungen des Reichsamts für 
Bodenforschung, Neue Folge, 203: 1–219. 

Stainbrook,­M.A. (1946): Corals of the Independence Shale 
of­Iowa.­–­Journal­of­Paleontology,­20 (5): 401–427. 

Stuckenberg,­A.A.­(1895):­Korally­i­mshanki­kamennou-
gol'nykh­otlozheniy­Urala­i­Timana.­–­Trudy­Geologich-
eskago­ Komiteta,­ S.-Peterburg­ [Mémoires­ du­ Comité­
Géologique], 10 (3): 1–244. 

Stumm,­E.C. (1949): Revision of the families and genera of 
the­Devonian­tetracorals.­–­Geological­Society­of­Amer-
ica, Memoir, 40: VI–III, 192. doi: 10.1130/MEM40-p1 

Stumm,­ E.C. & Watkins,­ J.L. (1961): The Metriophyllid 
coral genera Stereolasma, Amplexiphyllum, and Stewar­
tophyllum­from­the­Devonian­Hamilton­Group­of­New­
York.­–­Journal­of­Paleontology,­35 (3): 445–447. 

Sutherland,­ P.K. (1965): Henryhouse Rugose Corals. – 
Bulletin,­Oklahoma­Geological­Survey,­109: 1–92. 

Thomson,­J. & Nicholson,­H.A. (1876): Contributions to 
the Study of the chief Generic Types of the Palaeozoic 
Corals. (4). – Annals and Magazine of Natural History, 
Series 4, 17: 123–128. doi: 10.1080/00222937608681917 

Tsien,­H.-H.­(1969):­Contribution­à­lʼétude­des­Rugosa­du­
Couvinien­dans­la­région­de­Couvin.­–­Mémoires­de­lʼIn-
stitut­Géologique­de­lʼUniversité­de­Louvain,­25: 1–174.

Verrill,­A.E.­(1865):­Classification­of­polyps­(Extract­con-
densed from a Synopsis of the Polypi of the North Pacif-
ic­Exploring­Expedition,­under­Captains­Ringgold­and­

Rodgers,­U.S.N.).­ [Part­ I].­–­Proceedings­of­ the­Essex­
Institute­ (Salem),­Communications­read­before­ the­Es-
sex Institute, 1864–1865, 4: 145–152.

Wang,­H.-Z. (1950): A revision of the Zoantharia Rugosa in 
the­light­of­their­minute­skeletal­structures.­–­Philosoph-
ical Transactions of the Royal Society of London, (B), 
234 (611): 175–246.

Wang,­H.-Z. & Chen,­ J.-Q.­ (1989a):­Microskeletal­ struc-
tures­ and­ classification­ of­ rugose­ corals.­ –­Memoir­ of­
the Association of Australasian Palaeontologists, 8: 
179–190. 

Wang,­H.-Z. & Chen,­ J.-Q.­ (1989b):­ Chapter­ 2.­ Skeletal­
structures­ and­ systematic­ classification­ of­ the­ subclass­
Rugosa. – In: Wang,­H.-Z., He,­X.-Y., Chen,­J.-Q. et al. 
(eds.):­ Classification,­ evolution,­ and­ biogeography­ of­
the Palaeozoic corals of China. – I–XVII, 6–60, Beijing 
(Science­Press)­(in­Chinese,­English­summary).­

Wang,­Z.-J. (1993): Some Rugose corals from the Xiang-
shan Formation of the early Lower Carboniferous in 
Shidian­County,­Western­Yunnan.­–­Bulletin­of­the­Chi-
nese Academy of Geological Sciences, 27/28: 155–173 
(in­Chinese,­English­summary).­

Wang,­Z.-J. & Yu,­X.-G. (1989): Late Carboniferous rugose 
corals from the Qijiagou in Ürümqi, Xinjiang. – Bulle-
tin of the Chinese Academy of Geological Sciences, 19: 
157–174­(in­Chinese,­English­summary).­

Wedekind,­R.­(1927):­Die­Zoantharia­Rugosa­von­Gotland­
(bes.­ Nordgotland).­ –­ Sveriges­ Geologiska­ Undersök-
ning, serie Ca, Avhandlingar och Uppsatser i 4:0, 19: 
1–95.

Weissermel,­W.­(1939):­Die­Korallen­des­thüringischen­De-
vons. 1. Korallen aus Oberdevon im westlichen Schie-
fergebirge­Thüringens.­–­Jahrbuch­der­Preußischen­Geo-
logischen Landesanstalt, 59: 353–369. 

Weissermel,­W. (1941): Korallen aus dem Unterdevon des 
östlichen­ und­ westlichen­ Schiefergebirges­ Thüringens­
(Die­Korallen­des­thüringischen­Devons.­Teil­2).­–­Zeit-
schrift­ der­ Deutschen­ Geologischen­ Gesellschaft,­ 93 
(4–5): 163–212. 

Weissermel,­ W.­ (1943):­ Korallen­ von­ der­ Silur-­Devon-­
Grenze aus West- und Mitteldeutschland. – Zeitschrift 
der­ Deutschen­ Geologischen­ Gesellschaft,­ 95 (1/2): 
13–32. 

Weyer,­D. (1970): The middle Tournaisian rugose coral Za­
phrentis delepini Vaughan 1915. – Bulletin de la Société 
Belge­de­Géológie,­Paléontologie­et­de­Hydrologie,­79 
(1): 55–83. 

Weyer,­D. (1972): Zur Morphologie der Rugosa (Pterocor-
allia). – Geologie, 21 (6): 710–737. 

Weyer,­D. (1973): Drewerelasma, ein neues Rugosa- Genus 
aus der Gattendorfia-­Stufe­ (Unterkarbon)­ des­ Rheini-
schen Schiefergebirges. – Zeitschrift für Geologische 
Wissenschaften, 1 (8): 975–980. 

Weyer,­D. (1975): Zur Taxonomie der Antiphyllinae Iljina, 
1970 (Anthozoa, Rugosa; Karbon). – Zeitschrift für Ge-
ologische Wissenschaften, 3 (6): 755–775. 

Weyer,­ D. (1977): Revision des Genus Schindewolfia 
Weiss er mel, 1943 (Anthozoa, Rugosa; Unterdevon, 
Harz). – Zeitschrift für Geologische Wissenschaften, 5 
(3): 305–319. 

eschweizerbart_xxx

https://dx.doi.org/10.1130/MEM40-p1
https://dx.doi.org/10.1080/00222937608681917


28 J.-C. Rohart and D. Weyer

Weyer,­ D.­ (1980):­ Die­ älteste­ Rugose­ Koralle­ Europas­
(Primitophyllum Kaljo, 1956, Mittelordoviz). – Wis-
senschaftliche Beiträge der Martin- Luther- Universität 
Halle/ Wittenberg, 30: 51–77 (imprint 1978, issued 
10.8.1980).

Weyer,­D. (1991): Pseudopetraia­ Soshkina­1951­ (Antho-
zoa, Rugosa) aus dem Unterdevon des Thüringischen 
Schiefergebirges. – Abhandlungen und Berichte für Na-
turkunde­und­Vorgeschichte,­15: 9–24. 

Weyer,­ D.­ (1994):­ Korallen­ im­ Untertournai-­Profil­ von­
Drewer­(Rheinisches­Schiefergebirge).­–­Geologie­und­
Paläontologie in Westfalen, 29: 177–221. 

Weyer,­D. (1996): Nichlavalla sytovae n.g. n. sp. aus dem 
Lochkovian­ von­ Podolien­ (Anthozoa,­ Rugosa;­ Unter-
devon,­Ukraine).­–­Abhandlungen­und­Berichte­für­Na-
turkunde,­19: 83–103. 

Weyer,­D. (1997): Hyposepta and diplosepta in the septal 
apparatus­of­Rugosa.­–­Boletín­de­la­Real­Sociedad­Es-
pañola­de­Historia­Natural,­Sección­Geológica,­91 (1–4): 
37–52. 

Weyer,­ D.­ (2001):­ Korallen­ im­ Unterkarbon­ Deutsch-
lands.­–­Abhandlungen­und­Berichte­für­Naturkunde,­23: 
57–91 (imprint 2000, issued 11.4.2001).

Weyer,­ D. (2008): Revision des Ludwig/Kunth- Gesetzes 
zur Septeninsertion der Supraordo Rugosa (Antho-
zoa, Ordoviz–Perm). – Abhandlungen und Berichte 
für­ Naturkunde,­ 30: 85–145 (imprint 2007, issued 
22.8.2008).

Weyer,­D. (2014): Thurispina nov. gen. (Anthozoa, Rugosa) 
from the Upper Famennian of Thuringia (Germany). – 
Freiberger Forschungshefte, C 548 (psf 22): 109–151.

Weyer,­ D. (2016): Review of some Frasnian ahermatyp-
ic coral localities from Germany and description of a 
new genus Spinaxon­ (Anthozoa,­ Rugosa,­ Upper­ De-
vonian). – Geologica Belgica, 19 (1–2): 147–163. doi: 
10.20341/gb.2015.020 

Weyer,­D. & Rohart,­ J.-C. (2020): Neosyringaxon­ Jia­ in­
Jia­ et­al.,­ 1977­ (Anthozoa,­Rugosa)­ in­ the­Middle­ and­
Late­Devonian­of­Europe­and­North­America.­–­Neues­
Jahrbuch­ für­ Geologie­ und­ Paläontologie,­Abhandlun-
gen, 295 (3): 283–296. doi: 10.1127/njgpa/2020/0887 

Weyer,­ D. & Zagora,­ K.­ (1990):­ Die­ ehemalige­ Givet-­
Fossilfundstelle Büchenberg im Unterharz. – Hallesches 
Jahrbuch­für­Geowissenschaften,­15: 21–42. 

Weyer,­D., Feist,­R. & Girard,­C. (2003): Conodonta, Tri-
lobita, and Anthozoa near the Late Frasnian Upper Kell-
wasser­Event­ of­ the­Geipel­Quarry­ section­ in­Schleiz,­
Thuringian Mountains (Germany). – Mitteilungen aus 
dem­ Museum­ für­ Naturkunde­ in­ Berlin,­ Geowissen-
schaftliche Reihe, 6: 71–78. doi: 10.5194/fr-6-71-2003 

Whidborne,­ G.F.­ (1901):­ Devonian­ Fossils­ from­Devon-
shire. – The Geological Magazine, new series, decade 4, 
8 (12): 529–540.

Williams,­ J.S.­ (1935):­ [Corals].­ –­ In:­ Cooper,­ G.A. & 
Williams,­J.S.­(eds.):­Tully­Formation­of­New­York.­–­
Bulletin of the Geological Society of America, 46 (5): 
781–868. 

Wu,­S.-Z. & Lin,­Y.-D.­ (1992):­Early­Late­Carboniferous­
Stratigraphy (Benxi Formation) and Rugosa in Taizihe 
River­Valley,­Eastern­Part­of­Liaoning­Province,­China.­–­
In: Lin,­Y.-D., Huang,­Z.-X., Wu,­S.-Z. & Peng,­X.-D. 
(eds.): Professional Papers of Carboniferous Corals of 
China. – I–III, 1–184 (64–112, 173–179, pls. 5–12), 
Chang­chun­ (Jilin­ Science­ and­ Technology­ Press)­ (in­
Chinese,­English­summary).­

Xia,­ G.-Y. & Ding,­ Y.-J. (1987): Carboniferous- Permian 
Fusulinids and Corals from Henan. – Bulletin of the 
Tian jin Institute of Geology and Mineral Resources, 
Chinese Academy of Geological Sciences, 18: 119–146 
(in­Chinese,­English­summary).­

Yu,­ X.-G. & Wang,­ Z.-J. (1987): Some tetracorals from 
Tai yuan Formation in western mountain, Shanxi. – Coal 
Science and Technology, 1987 (6), Special Issue of Xi-
shan­ Coalfield­ in­ Taiyuan:­ 48–56,­ 92–93­ (in­ Chinese,­
English­summary).

Zeng,­ C.-L. & Cai,­ T.-C. (1983): Coelenterata (Rugo-
sa). – In: Regional Geological Survey team, Geologi-
cal Sciences Institution, Xinjiang Geological Bureau, 
Geological Survey Xinjiang Petroleum Bureau (eds.): 
Paleontological Atlas of Northwest China; Xinjiang 
Uygur Autonomous Region. Part II. Late Palaeozoic. – 
I–XIII, 1–785 (113–216, 684–704, pls. 31–65); Beijing 
(Geological Publishing House) (in Chinese). 

Zhao,­J.-M. & Liang,­X.-Y. (1989): Some Rugose Corals 
from Late Carboniferous Taiyuan Formation of Henan. – 
Acta Palaeontologica Sinica, 28 (4): 488–494 (in Chi-
nese,­English­summary).­

Zheng,­C.-Y. (1986): Rugose Corals from Upper Carbon-
iferous Maping Formation in West Guizhou and North 
Guangxi. – Acta Palaeontologica Sinica, 25 (5): 531–543 
(in­Chinese,­English­summary).­

Addresses of the authors:

Jean-­Claude­ Rohart, 90 rue Claude Gardelain, 
F-59149­Dunkerque,­France;
e-mail:­jclaude.rohart@outlook.com­

Dieter­ Weyer (corresponding author), Museum of 
Natural History (Leibniz Institution), Humboldt Uni-
versity,­Invalidenstr.­43,­D-10115­Berlin,­Germany;­
e-mail: dieter.weyer@t- online.de

Manuscript received: March 1st, 2020.
Revised version accepted by the Stuttgart editor: Novem-
ber 19th, 2020.

eschweizerbart_xxx

https://dx.doi.org/10.20341/gb.2015.020
https://dx.doi.org/10.1127/njgpa/2020/0887
https://dx.doi.org/10.5194/fr-6-71-2003



