
 

 

GEOLOGICA BELGICA  
2025, Vol. 28/1-2, 47–71 
https://doi.org/10.20341/gb.2025.003  

  

Description of some Middle Devonian rugose corals from the Ma’der (eastern Anti-Atlas, 
Morocco)  

1. Introduction  

The Ma’der Basin is a Variscan syncline situated in southeast 

Morocco. As mentioned by Hollard (1974), it is a wide 

quadrangular depression surrounded by a ridge of Devonian 

limestones which is nearly continuous. Among these deposits, 

there are various Middle Devonian levels rich in rugose corals. 

Le Maître (1947) was the first specialist to study these fossils in 

the upper Eifelian of Ouahlane (Fig. 1). Pedder (1999) described 

quite a lot of middle Givetian material coming from Ou Driss 

East. Coen-Aubert (2002, 2005) investigated in detail several 

localities from the upper Givetian of the northwestern part of the 

Ma’der. 

This paper is devoted to a small collection of rugose corals 

across the Eifelian–Givetian boundary. The specimens have 

been collected by different geologists working in the field and 

by the author. They come from four localities: Aferdou el 

Mrakib and Madène el Mrakib at the southern margin of the 

Ma’der Basin, Ou Driss East at its southwest extremity and 

Ouahlane at its northern margin. The biostratigraphic data for 
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these outcrops are due to identifications of conodonts made by 

several specialists. The upper Eifelian is characterized by the 

succession of the Tortodus australis, T. kockelianus, 

Polygnathus eiflius and P. ensensis conodont zones. In the lower 

Givetian, the P. hemiansatus and the P. timorensis zones are 

observed in ascending order. The base of the middle Givetian is 

traced at the base of the P. rhenanus/P. varcus Zone. 

Information about this biostratigraphy based on conodonts is 

provided among others by Becker et al. (2020, fig. 22.11) and 

Halamski et al. (2022a, fig. 6).  

2. Geological setting and localities 

2.1. Aferdou el Mrakib 

Aferdou el Mrakib is located in the southern part of the Ma’der 

Basin, approximately 50 km to the south of Msissi. This reefal 

locality was first mentioned by Hollard (1974, p. 24). Hollard 

(1981, table 3) indicated the references of his fossiliferous 

samples for this outcrop. Some rugose corals investigated in this 



48 GEOLOGICA BELGICA, VOL. 28 

 

paper come from these samples: MA401 with Kuangxiastraea 

sp. from TM551 and MA402 to MA404 with Atelophyllum 

maximum (Schlüter, 1882) and Siphonophrentis subaequalis n. 

sp. from TM554/1. Kaufmann (1998) described in detail the 

reefal facies of Aferdou el Mrakib and provided precise 

stratigraphic datings and correlations based on conodonts. He 

was also interested by the identification of some rugose and 

tabulate corals. During the last years, there were several papers 

published about the locality of Aferdou el Mrakib such as 

Jakubowicz et al. (2019), Majchrzyk et al. (2022) and Zatoń et 

al. (2023). The first of them is the most interesting for the 

specialist of rugose corals. 

According to these different publications, the basement of 

the buildup from Aferdou el Mrakib consists of 20 m of bedded 

crinoidal limestone, close to the Eifelian–Givetian boundary 

(Polygnathus ensensis to P. hemiansatus conodont zones). A 

few metres below its top and still in the Eifelian, there is a level 

rich in cystiphyllid rugose corals where B. Kaufmann collected 

in 1995 a few solitary rugose corals assigned herein to 

Marennophyllum kaufmanni n. sp., Stringophyllum 

coenaubertae Pedder, 1999 and Heliophyllum moghrabiense Le 

Maître, 1947. The cystiphyllid biostrome is overlain by massive 

limestones characteristic of the reef core where fasciculate 

colonies of Thamnophyllum Penecke, 1894 are abundant. The 

central part of the mound is completely dolomitized so that 

fossils and sedimentary structures have been obliterated. The 

whole buildup eroded in its uppermost part measures 

approximately 900 m in diameter and 130 m in height. 

According to Kaufmann (1998), the reef development reaches 

the base of the middle Givetian, in the Polygnathus rhenanus/P. 

varcus conodont Zone. 

Because of the erosion and pervasive dolomitization of the 

reef core, the reef builders of the former reef crest are mostly 

preserved as intercalations within the fore reef succession. They 

are represented by massive phillipsastreids and endophyllids 

figured by Jakubowicz et al. (2019). But other rugose corals 

such as those collected by Hollard (1981) are also found in this 

particular environment.  

2.2. Madène el Mrakib 

Madène el Mrakib is situated in the southwestern part of the 

Ma’der Basin, about 8 km to the southwest of Aferdou el 

Mrakib. The locality has been first investigated by Hollard 

(1974, 1981). A simplified log of this outcrop has been figured 

by Kaufmann (1998, fig. 31). Recently, a more detailed 

lithological log has been given by Zatoń et al. (2022a, fig. 2) 

with interesting data about conodonts. According to these 

authors, the lower part of the section of Madène el Mrakib is 

characterized by bedded limestones with many intercalations of 

marls, marly clays and nodular mudstones. The Eifelian–

Givetian boundary has been recognized at the transition between 

the Polygnathus ensensis and P. hemiansatus conodont zones. 

This boundary occurs 32 m below the top of this argillaceous 

sequence. The overlying lithological unit is represented at the 

end of the outcrop, by 20 m of reefal limestones with 

stromatoporoids and corals as mentioned by Kaufmann (1998, 

p. 55). In March 1984, P. Sartenaer has collected two specimens 

of Heliophyllum moghrabiense and Australophyllum sp. at 

Madène el Mrakib coming probably from this lower Givetian 

limestone unit. Part of the succession described by Zatoń et al. 

(2022a), at Madène el Mrakib, has been studied by Majchrzyk et 

al. (2024, fig. 2), at the top of the argillaceous sequence and at 

Figure 1. Devonian outcrops of 

the Ma’der Basin and situation of 

the four localities investigated, 

after Bultynck & Walliser (2000, 

fig. 3).  
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the base of the reefal unit.  

2.3. Ou Driss East 

The Jbel Ou Driss is a southwestern outlier of the Ma’der Basin 

and is located in the Zagora Graben. The Ou Driss East section 

investigated in detail by Hollard (1974, 1981) and Bultynck 

(1985, 1989, 1991) is situated 55 km northeast of Zagora and 

can be reached by the track to Tissemoumine. It consists of 

upper Emsian, Eifelian and lower to middle Givetian rocks. The 

diverse rugose corals identified in this paper come from the top 

of the section between the samples ODE 3 and ODE 2 of 

Hollard (1981). As mentioned by Bultynck (1989, p. 97 and 

1991, p. 19), the conodonts Polygnathus rhenanus and Icriodus 

difficilis first occur in sample ODE 3 whereas P. varcus is 

present in sample ODE 2. This means that the interval between 

ODE 3 and ODE 2 belongs to the base of the middle Givetian, 

according among others to Halamski et al. (2022a, fig. 6). 

The rugose coral fauna occurring between the samples ODE 

3 and ODE 2 has been partly described by Pedder (1999). The 

material, which I have investigated herein in the same interval, 

has been collected by H. Hollard and above all by P. Bultynck. 

It is represented by Marennophyllum cf. kaufmanni, 

Stringophyllum coenaubertae, S. pedderi n. sp., Acanthophyllum 

heterophyllum (Milne-Edwards & Haime, 1851), A. vermiculare 

(Goldfuss, 1826), Heliophyllum moghrabiense, Spinophyllum 

blacourti (Rohart, 1988), Siphonophrentis cantabrica 

Birenheide, 1978 and Enallophrentis corniformis (Gürich, 

1896). 

2.4. Ouahlane 

The famous Middle Devonian reef of Ouahlane (or Ouihalane) 

is situated on the northern border of the Ma’der Basin, to the 

north side of the track from Msissi to Alnif. Its rich fauna of 

rugose and tabulate corals and stromatoporoids has been studied 

in detail by Le Maître (1947). This locality has also been 

investigated by Hollard (1974, 1981). In 1984, I had the 

opportunity to visit this outcrop with P. Bultynck. My material 

comes from the second biostrome of the Taboumakhlouf 

Formation, not very far from the top of the section. The 

conodonts identified in this level by Bultynck (1985, fig. 10, 

sample 25) indicate the Tortodus kockelianus Zone (upper 

Eifelian). In the present paper, Stringophyllum acanthicum 

(Frech, 1885), S. coenaubertae, Acanthophyllum heterophyllum, 

A. vermiculare and Heliophyllum moghrabiense are described. 

The collection of Schröder & Kazmierczak (1999) from 

Ouahlane was made at about 50 m above the second biostrome 

of the Taboumkhlouf Formation, in a thin bed with solitary 

rugose corals and tabulate corals that corresponds to the sample 

27 of Bultynck (1985). The lower Givetian Polygnathus 

timorensis conodont Zone has been observed in this level. 

3. Systematic palaeontology 

The types of the new species and the figured specimens are 

stored in the Collection of Palaeontology of the Institut royal 

des Sciences naturelles de Belgique at Brussels (prefixed 

IRScNB).  

 

Family Cystiphyllidae Milne-Edwards & Haime, 1850 

 

Genus Marennophyllum Coen-Aubert, 2022 

 

Type species. By original designation, Cystiphylloides 

marennense Coen-Aubert, 2019 from the lower Givetian of 

southern Belgium. 

 

Diagnosis. See Coen-Aubert (2022). 

 

Marennophyllum kaufmanni n. sp. 

(Plate 1A–D) 

 

Derivation of name. The species is dedicated to Bernd 

Kaufmann from Germany who investigated the reefal locality of 

Aferdou el Mrakib and collected the material described herein. 

 

Holotype. IRScNB a13912 (Pl. 1A–B). Specimen A1 collected 

by B. Kaufmann in 1995, in the Middle Devonian of the 

Ma’der, Morocco. 

 

Type locality and horizon. Close to the top of the crinoidal 

basement from the Aferdou el Mrakib reef in the Ma’der, 

Morocco; top of the Eifelian.  

 

Material. Four specimens with eight thin sections collected by 

B. Kaufmann: Aferdou el Mrakib A1, A3, A4 and A5. 

 

Diagnosis. A species of Marennophyllum with a mean diameter 

of 27 mm to 32 mm. Corallum filled with dissepiments. At the 

periphery, occurrence of septal spines on inclined dissepiments. 

Weak septal cones in the tabularium. 

 

Description. The material consists of ceratoid and conical to 

cylindrical coralla with growth lines and a height between 70 

mm and 95 mm. The outer wall is thin and locally preserved. 

The corallum is filled with globose dissepiments which are 

smaller at the periphery and larger in the tabularium. In 

transverse section, septal spines are frequent in the 

dissepimentarium, especially in its inner part; they may also 

occur against the outer wall. Partial and thin zones of 

stereoplasmic thickening are present at the border of the 

tabularium, in two specimens. 

In longitudinal section, a few rows of inclined dissepiments 

with numerous small spines are observed. The axial vesicular 

tabellae have an overall concave pattern and are separated by 

some weak septal cones. 

The diameter of the corallum ranges from 25 mm to 35 mm.  

 

Discussion. In some features, Marennophyllum kaufmanni 

resembles M. radugini (Ivania, in Zheltonogova & Ivania, 1960) 

from the upper Givetian of the Kuznetsk Basin in Russia which 

has also been investigated in detail by Ivania (1965, p. 68). 

However, it is distinguished from M. kaufmanni by slightly 

smaller coralla, by sometimes a few more dissepiments which 

may be arranged in horizontal layers at the periphery and by the 

absence of spines in longitudinal section. Marennophyllum 

wenningi Coen-Aubert, 2022 from the lower Givetian of the 

Eifel Hills in Germany is more different as it is characterized by 

smaller dissepiments all over the corallum and more numerous 

in the dissepimentarium. 

 

Distribution. The new species is only known in the locality of 

Aferdou el Mrakib (Ma’der, Morocco), at the top of the 

Eifelian. 

 

Marennophyllum cf. kaufmanni n. sp. 

(Plate 2C–D) 

 

Material. One specimen with two thin sections collected by 

P. Bultynck: Ou Driss East MA44. 

 

Description. The material is restricted to a ceratoid corallum 

with growth lines and a height of 60 mm. The diameter of the 

corallum ranges from 20 mm to 21 mm. The thin outer wall is 

locally preserved. 
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The corallum is filled with globose dissepiments which are 

smaller and limited to a few rows at the periphery and which are 

larger in the tabularium. In transverse section, some small septal 

spines are observed in the dissepimentarium whereas there is a 

narrow zone of stereoplasmic thickening in the centre of the 

tabularium. 

The dissepimentarium consists of a few rows of inclined 

dissepiments, locally horizontal at the periphery, with some 

small spines. The axial vesicular tabellae have an overall 

concave pattern and are separated by some weak septal cones. 

 

Discussion. The specimen of Ou Driss East differs mostly from 

Marennophyllum kaufmanni by the smaller diameter of the 

corallum. This also separates it from M. radugini which has also 

more rows of dissepiments. 
 

Distribution. The form is only known at the base of the middle 

Givetian from Ou Driss East, in the Ma’der (Morocco). 

 

Genus Atelophyllum Wedekind, 1925 

 

Type species. By original designation, Mesophyllum emsti 

Wedekind, 1922 from the lower Givetian of the North 

Sauerland, in Germany. 

 

Diagnosis. See Coen-Aubert (2019). 

 

Atelophyllum maximum (Schlüter, 1882)  

(Plate 2A–B) 

 

*  1882  Actinocystis maxima sp. n.; Schlüter, p. 207. 

 1889  Mesophyllum maximum Schlüt.; Schlüter, p.70, 

pl. 7, fig. 1. 

 1926  Mochlophyllum maximum Schlüter; Vollbrecht, 

pl. 15, fig. 2. 

pp.  1937  Mesophyllum maximum Schlüter; Ma, p. 35, 

pl. 14, fig. 1 (non pl. 15, fig. 1, pl. 16, fig. 1). 

 1945  Mochlophyllum maximum (Schlüter); Smith p. 35, 

pl. 6, fig. 3, pl. 7, fig. 7. 

 1949  Mochlophyllum maximum (Schlüter); Stumm, 

pl. 21, fig. 11. 

pp. 1956  Mesophyllum maximum Schlueter; Ma, p. 73, pl. 15, 

fig. 1, pl. 19, fig. 2, pl. 66, fig. 1 (non pl. 16, 

fig. 2, pl. 17, fig. 1, pl. 18, fig. 1, pl. 66, fig. 2). 

 1964  Plasmophyllum (Mesophyllum) maximum 

maximum (Schlüter 1882); Birenheide, p. 43, 

pl. 7, figs 30–31, pl. 28, fig. 136? 

non  1964  Plasmophyllum (Mesophyllum) cf. maximum 

maximum (Schlüter 1882); Birenheide, pl. 8, 

fig. 32, pl. 15, fig. 74. 

v non 1969  Mesophyllum maximum (Schlüter), 1882; Tsien, 

p. 97, pl. 34, fig. 1, pl. 36, fig. 4. 

non  1977  Mesophyllum maximum Schlüter, 1882; Latypov, 

p. 48, pl. 11, fig. 5. 

 1978  Mesophyllum (M.) maximum maximum 

(Schlüter1882); Birenheide, p. 168, fig. 105, 

pl. 20, fig. 3? 

 1981  Digonophyllum (Mochlophyllum) maximum 

(Schlüter); Hill, p. F125, fig. 63, 2a. 

non  1981  Mesophyllum (Mesophyllum) maximum maximum 

(Schlüter 1882); Birenheide & Soto, p. 258, pl. 7, 

figs 27–28. 

non  1984  Mesophyllum (Mesophyllum) maximum maximum 

(Schlüter 1882); Liao & Birenheide, p. 6, pl. 1, 

fig. 1. 

non  1985  Mesophyllum maximum (Schlüter); Scrutton, 

p. 16, pl. 3.3.13. 

non  1993  Mesophyllum (Mesophyllum) maximum (Schlüter 

1882); May, p. 58, pl. 10, fig. 1. 

non  1993  Digonophyllum (Mochlophyllum) cf. maximum 

maximum (Schlüter, 1882); Galle, p. 61, pl. 1, 

fig. 4, pl. 2, figs 1–2. 

?  1998  Mesophyllum (Mesophyllum) maximum maximum 

(Schlüter 1882); Schröder, p. 66. 

non  2015  Mesophyllum maximum (Schlüter); Liao, pl. 2, 

figs 4–5. 

non  2022  Atelophyllum cf. maximum (Schlüter, 1882); Coen-

Aubert, p. 59, pl. 3A–B. 
 

Lectotype. Specimen WDKD 2590 selected and figured by 

Birenheide (1964, p. 42, pl. 7, fig. 30), stored in the 

Forschungsinstitut Senckenberg at Frankfurt am Main, 

Germany, and also illustrated by Vollbrecht (1926, pl. 15, 

fig. 2), Stumm (1949, pl. 21, fig. 11), Birenheide (1964, pl. 7, 

fig. 30), Birenheide (1978, fig. 105) and Hill (1981, fig. 63, 2a). 

Upper Eifelian Junkerberg Formation of Auburg in the 

Gerolstein Syncline, Eifel Hills in Germany.  

 

Material. One specimen with two thin sections collected by 

H. Hollard: Aferdou el Mrakib MA 402 (his sample TM 554/1). 

 

Diagnosis. A species of Atelophyllum with 96 to 122 septa at a 

diameter of 70 mm to 108 mm. Major septa thin in the outer part 

of the dissepimentarium, more or less dilated in its inner part 

and thicker in the tabularium. Slender and well developed minor 

septa. Occurrence of an open space in the centre of the 

tabularium. 

 

Description. The only specimen available is a conical solitary 

corallum with a few growth rings and a height of 15 cm. The 

calice is narrow, deeply excavated and bordered by steep sides 

with traces of septa. The outer wall is not preserved. 

The septa may be discontinuous at the periphery where there 

are locally yardarm carinae. They are thin in the main part of the 

dissepimentarium and slightly dilated at its inner border. The 

septa are much thicker in the tabularium where there is a wide 

open space; several axial ends of major septa abut against a sort 

of partial inner wall. The minor septa are slender and more or 

less long and continuous in the inner part of the 

dissepimentarium. 

The dissepimentarium consists of numerous rows of small 

dissepiments arranged in horizontal layers at the periphery and 

inclined in its inner part. It is characterized by some long-

isolated trabeculae in its outer part and by zones of compact 

stereoplasma in its inner part. The axial tabellae are vesicular 

and intersected by a few segments of septa. A septal cone with 

traces of short septa is observed in the lower part of the 

corallum. 

There are about 110 septa for a diameter of 60 mm to 82 

mm whereas the width of the tabularium measures 13.5 mm to 

17 mm.  

 

Discussion. The Moroccan corallum investigated herein is 

remarkable by its great size with numerous septa, by the 

variable dilation of the septa throughout the dissepimentarium 

and the outer part of the tabularium and by the absence of septa 

in its centre. In these different characters, it is similar to the 

lectotype of Atelophyllum maximum and to the few other 

German specimens from the type area of Gerolstein in the Eifel 

Hills assigned to this species and illustrated by Schlüter (1889), 

Vollbrecht (1926), Ma (1937, 1956), Smith (1945), Stumm 

(1949), Birenheide (1964, 1978) and Hill (1981). However, all 

this material has never been figured in longitudinal section 

despite the good development of the coralla in height. 
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Atelophyllum maximum is in fact the type species of 

Mochlophyllum Wedekind, 1923 which has not been much used 

by the authors. This is probably due to the incomplete 

knowledge of Atelophyllum maximum in its type area from 

Germany. 

Coen-Aubert (2022) has ascribed to A. cf. maximum a few 

specimens from the lower Givetian Dreimühlen Formation of 

the Hillesheim Syncline also in the Eifel Hills. She has 

compared this sampling to several references of the list of 

synonymy which are excluded from A. maximum. For the rest, 

the holotype of A. geigeri (Wedekind & Vollbrecht, 1931, 

pl. 33, figs 1–4) from the lower Givetian Cürten Formation to 

the Binz Member of the Dreimühlen Formation, also from the 

Hillesheim Syncline, shows some similarities with the 

Moroccan specimen investigated herein. But A. geigeri is 

distinguished from A. maximum by the smaller diameter of the 

corallum, by often longer major septa and by minor septa better 

developed in the outer dissepimentarium. Atelophyllum geigeri 

was considered by Birenheide (1964, p. 44) as a synonym of A. 

leave (Schulz, 1883) from the lower Givetian of the same area 

in Germany. The differences between A. leave and A. maximum 

have been discussed in detail by Coen-Aubert (2022, p. 59). A 

comparison between Atelophyllum and Mesophyllum Schlüter, 

1889 has been given by Coen-Aubert (2019, p. 127).  
 

Distribution. The investigated specimen was collected in the 

lower Givetian of the Aferdou el Mrakib reef, in the Ma’der, 

Morocco. Outside this country, Atelophyllum maximum is 

certainly known in the upper Eifelian Junkerberg Formation 

from the Eifel Hills, Germany. 

 

Family Stringophyllidae Wedekind, 1922 

 

Genus Stringophyllum Wedekind, 1922 

 

Type species. By subsequent designation of Wedekind (1925, 

p. 64), Stringophyllum normale Wedekind, 1922 from the 

Givetian of the Sauerland in Germany. 

 

Diagnosis. See Coen-Aubert (2022). 

 

Stringophyllum acanthicum (Frech, 1885) 

(Plate 1E–F) 

 

*  1885a  Endophyllum acanthicum nov. sp.; Frech, p. 929, 

pl. 41, fig. 5. 

 1925  Schizophyllum acanthicum Frech; Wedekind, 

p. 60, pl. 13, fig. 78. 

v pp.  1947  ‘Schizophyllum’ acanthicum Frech; Le Maître, 

p. 50, pl. 5, figs 1–2 (non pl. 5, figs 3, 10). 

v  2011  Stringophyllum acanthicum (Frech, 1885); Coen-

Aubert, p. 31, pl. 1, figs 1–6, pl. 2, figs 8–9, pl. 3, 

fig. 4. 

v  2022  Stringophyllum acanthicum (Frech, 1885); Coen-

Aubert, p. 63, pl. 5C–E. 

non  2022a Stringophyllum acanthicum (Frech, 1885); 

Halamski et al., fig. 13C.  

 

Remark. More complete lists of synonymy for the references 

before 2011 and 2022 have been provided by Coen-Aubert 

(2011, 2022). 

 

Holotype. See Coen-Aubert (2022).  

 

Material. Four specimens with six thin sections collected by the 

author: Ouahlane MA284, MA286, MA289 and MA291. 

 

Diagnosis. See Coen-Aubert (2022). 

 

Description. The material consists of cylindrical, ceratoid and 

trochoid coralla often fragmentary, with longitudinal ribs and 

growth lines; the height varies between 30 mm and 65 mm. The 

outer wall is rarely preserved. 

The septa are non-carinate and dilated throughout their 

length. They are sometimes discontinuous at the periphery, with 

a few presepiments and some alignments of trabeculae. 

Stereoplasma may be present on an inner layer of dissepiments. 

The major septa reach more or less the axis of the corallum 

where there are occasionally pseudofossulae, coarse trabeculae, 

fragments and curved ends of septa. The minor septa are 

represented by segments and spines mostly occurring in the 

inner part of the dissepimentarium. 

The dissepimentarium consists of 2 to 7 rows of inclined 

dissepiments which may be horizontal at the periphery. The 

tabulae are strongly concave. Some thick spines and short 

fragments of septa are present across the dissepimentarium and 

the tabularium. 

There are 90 to 104 septa per corallum. The diameter of the 

corallum ranges 22 mm to 30 mm. The width of the tabularium 

varies between 10.5 mm and 15 mm. In a young stage, there are 

76 septa at a diameter of 13 mm to 16 mm whereas the width of 

the tabularium measures 8.5 mm to 9.1 mm. 

 

Discussion. The material of Ouahlane is similar to that of 

Belgium, France and Germany investigated by Coen-Aubert 

(2011, 2022). The corallum from the lower Givetian of the Holy 

Cross Mountains illustrated by Halamski et al. (2022a) differs in 

having septa more continuous at the periphery and slightly 

dilated and by the poor development of the minor septa. Pedder 

(1999) has already mentioned that some specimens of 

Stringophyllum acanthicum figured by Lemaître (1947) should 

be better assigned to S. coenaubertae which is characterized by 

less thick septa and by only a few short segments of minor 

septa. 

 

Distribution. The specimens investigated herein were collected 

in the upper Eifelian of Ouahlane from the Ma’der in Morocco. 

As mentioned by Coen-Aubert (2011, 2022), Stringophyllum 

acanthicum occurs across the Eifelian–Givetian boundary, on 

the south side of the Dinant Synclinorium, in Belgium. It is 

widely distributed in Germany, in the upper Eifelian and the 

lower Givetian from the Eifel Hills as well as in the Givetian 

from the Bergisches Land and the Sauerland. The species is also 

known in the Middle Devonian part of the Chalonnes Formation 

from the Southeastern Armorican Massif in France (Le Maître, 

1934; Coen-Aubert, 2011) and in the Givetian from central 

Moravia in the Czech Republic (Kettnerova, 1932). 

Additionally, it may occur in the Givetian of the Urals in Russia 

(Shurigina, 1972). 

 

Stringophyllum coenaubertae Pedder, 1999 

(Plate 3A–B) 

 

v pp.  1947  ‘Schizophyllum’ acanthicum Frech; Le Maître, 

p. 50, pl. 5, figs 3, 10? (non pl. 5, figs 1–2). 

* pp.  1999  Stringophyllum coenaubertae sp. nov.; Pedder, p. 

397, pl. 5, figs 1–2, 5–9 (non pl. 5, figs 3–4, 10–

11). 

 

Holotype. Specimen GSC 116642 (Pedder, 1999, pl. 5, figs 6–9) 

stored in the Geological Survey of Canada Type Collections at 

Ottawa, Canada. Lower Givetian of the section Ou Driss East in 

the Ma’der, Morocco. 
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Material. Three specimens with five thin sections collected by 

B. Kaufmann, P. Bultynck and the author: Aferdou el Mrakib 

A2, Ou Driss East MA 703 and Ouahlane MA259. 

 

Diagnosis. A species of Stringophyllum with 78 to 106 septa at a 

diameter of 18 mm to 25 mm. Septa continuous to discontinuous 

at the periphery. Minor septa poorly developed in the inner part 

of the dissepimentarium.  

 

Description. The material consists of solitary rugose corals of 

variable shape with longitudinal ribs, growth lines and 

rejuvenescence for one specimen; the height of the coralla varies 

between 2.2 cm and 9.5 cm. The outer wall is not well 

preserved. 

The septa are non-carinate and slightly dilated throughout 

their length though they are sometimes thinner in the 

tabularium. They may be discontinuous at the periphery with a 

few presepiments and alignments of trabeculae. In two coralla, a 

layer of inner dissepiments is locally thickened with 

stereoplasma. The major septa with occasionally rhopaloid ends 

leave a small open space in the centre of the tabularium 

occupied by isolated trabeculae. The minor septa are represented 

by a few spines and short segments in the inner part of the 

dissepimentarium and at the entry of the tabularium. 

The dissepimentarium consists of 2 to 8 rows of inclined 

dissepiments sometimes horizontal at the periphery; coarse and 

contiguous trabeculae are locally present across them. The 

tabulae are closely spaced and concave or sometimes horizontal. 

They are intersected by spines and fragments of septa. In one 

specimen, a talon is observed on one side of the 

dissepimentarium. 

There are 90 to 106 septa per corallum. The diameter of the 

corallum ranges from 19.5 mm to 27 mm. The width of the 

tabularium varies between 7.6 mm and 15 mm. 

 

Discussion. My material is similar to the holotype and to the 

larger specimens of Stringophyllum coenaubertae investigated 

by Pedder (1999). However, this author (pl. 5, figs 3–4, 10–11) 

also assigned to the species smaller coralla identified in this 

paper as S. pedderi. Stringophyllum coenaubertae is related to S. 

acanthicum which is distinguished by thicker septa more 

discontinuous at the periphery and by more frequent minor septa 

in the inner dissepimentarium. 

 

Distribution. The species is only known in the Middle Devonian 

of the Ma’der in Morocco. My material comes from the upper 

Eifelian of Ouahlane, the top of this stage at Aferdou el Mrakib 

and the base of the middle Givetian at Ou Driss East. 

 

Stringophyllum pedderi n. sp. 

(Plates 1G–H, 2E–H) 

 

pp.  1999  Stringophyllum coenaubertae sp. nov.; Pedder, p. 

397, pl. 5, figs 3–4, 10–11 (non pl. 5, figs 1–2, 5–9). 

 

Derivation of name. The species is dedicated to Alan Pedder, a 

distinguished Canadian specialist of Devonian rugose corals. 

 

Holotype. IRScNB a13918 (Pl. 2E–F). Specimen MA25 

collected by P. Bultynck in 1975, in the middle Givetian of the 

Ma’der, Morocco. 

 

Type locality and horizon. Between the samples ODE 3 and 

ODE 2 at the top of the section Ou Driss East in the Ma’der, 

Morocco. Base of the middle Givetian. 

 

Material. Seven specimens with 14 thin sections collected by H. 

Hollard and P. Bultynck: Ou Driss East MA25, MA40, MA365, 

MA711, MA712, MA722 and MA725. 

 

Diagnosis. A species of Stringophyllum with 68 to 80 septa at a 

diameter of 10 mm to 16 mm. Septa slightly discontinuous at 

the periphery with some partial rings of stereoplasmic 

thickening in the dissepimentarium. Minor septa poorly 

developed. Dissepiments arranged in horizontal layers at the 

periphery. 

 

Description. The material consists of conical, cylindrical and 

ceratoid coralla often fragmentary, with growth lines and 

sometimes growth rings; their height varies between 20 mm and 

40 mm. The outer wall is thin and only locally preserved. 

The septa are non-carinate and more or less dilated 

throughout their length though they may become gradually 

thinner in the tabularium. They are occasionally discontinuous 

at the periphery with a few alignments of trabeculae. In several 

specimens, there are complete or partial rings of stereoplasmic 

thickening at the inner border of the dissepimentarium and also 

in its outer part. The major septa reach the axis of the corallum 

or leave an open space in the centre of the tabularium where 

there are a few pseudofossulae, coarse trabeculae, fragments and 

rhopaloid ends of septa. The minor septa are lacking or 

represented by rare spines and short segments in the inner part 

of the dissepimentarium and even at the entry of the tabularium 

or against the outer wall. 

The dissepimentarium consists of 2 to 6 rows of large 

dissepiments arranged in horizontal layers at the periphery and 

inclined in its inner part; locally coarse and often contiguous 

trabeculae are present across the dissepiments. The tabulae have 

a concave pattern; they are occasionally irregular and they are 

disrupted by trabeculae and fragments of septa. 

There are 64 to 80 septa per corallum. The diameter of the 

corallum ranges from 10 mm to 16 mm. The width of the 

tabularium varies between 5.3 mm and 7.8 mm. 

 

Discussion. Stringophyllum pedderi is distinguished from S. 

coenaubertae in having smaller coralla with less septa, by larger 

and not so numerous dissepiments and by rare presepiments. 

Stringophyllum pedderi resembles some species of 

Stringophyllum from the Givetian of Germany such as S. murale 

(Wedekind, 1922), S. acrophylloides (Wedekind, 1925) and S. 

primordiale Wedekind, 1922. The holotype of S. murale from 

the Givetian of the Bergisches Land, figured by Wedekind 

(1922b, figs 9–10), differs from S. pedderi by a slightly greater 

size, by septa more discontinuous at the periphery and by 

inclined dissepiments. Stringophyllum murale was considered 

by Engel & von Schouppé (1958) as a synonym of S. 

buechelense (Schlüter, 1889) also from the Givetian of the 

Bergisches Land. However, the lectotype of this species 

refigured by these two authors and by Schröder (2005, pl. 10, 

fig. 9a) has much thinner septa than S. pedderi. As for S. 

acrophylloides, its lectotype selected by Birenheide (1962, 

p. 118) and coming from the Givetian of the Gerolstein Syncline 

in the Eifel Hills has been illustrated by Engel & von Schouppé 

(1958, pl. 8, figs 2–3). It has no minor septa and only inclined 

dissepiments. This taxon has been synonymized with S. 

primordiale from the Givetian from the Bergisches Land by 

Birenheide (1978, p. 153, pl. 19, fig. 3a–b). The holotype of S. 

primordiale figured by the latter author is not the same corallum 

as the original specimen illustrated by Wedekind (1922b, fig. 7) 

and identified by Birenheide (1962, p. 120). 

 

Distribution. The new species is only known at the base of the 

middle Givetian from Ou Driss East, in the Ma’der, Morocco.  
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Family Ptenophyllidae Wedekind, 1923 

 

Genus Acanthophyllum Dybowski, 1873 

 

Type species. By subsequent designation of Schlüter (1889, p. 

38), Cyathophyllum heterophyllum Milne-Edwards & Haime, 

1851 from the Devonian of the Eifel Hills in Germany. 

 

Diagnosis. See Coen-Aubert (2017).  

 

Acanthophyllum heterophyllum (Milne-Edwards & Haime, 

1851) 

(Plate 3C–G) 

 

v *  1851  Cyathophyllum heterophyllum; Milne-Edwards & 

Haime p. 367, pl. 10, figs 1, 1a–b. 

v  1947  Acanthophyllum heterophyllum Milne Edwards et 

Haime; Le Maître, p. 41, pl. 4, fig. 1.  

v  1997  Acanthophyllum heterophyllum (Milne-Edwards 

& Haime, 1851); Coen-Aubert, p. 11, pl. 1, figs 

1–4, pl. 2, figs 5–7. 

 1999  Acanthophyllum heterophyllum (Milne Edwards & 

Haime, 1851); Pedder, p. 403, pl. 9, figs 1–4, 6, 9. 

v  2011  Acanthophyllum heterophyllum (Milne-Edwards 

& Haime, 1851); Coen-Aubert, p. 36, pl. 2, fig. 6. 

v  2017  Acanthophyllum heterophyllum (Milne-Edwards 

& Haime, 1851); Coen-Aubert, p. 163, pl. 1A–B. 

v  2022  Acanthophyllum heterophyllum (Milne-Edwards 

& Haime, 1851); Coen-Aubert, p. 60, pl. 4C–D. 

non  2024a  Acanthophyllum heterophyllum (Milne-Edwards 

& Haime, 1851); Denayer, p. 195, figs 4e, m, 11a–

g, 12a, c. 

non  2024b  Acanthophyllum heterophyllum (Milne-Edwards 

& Haime, 1851); Denayer, fig. 6H. 

 

Remarks. More complete lists of synonymy have been provided 

by Coen-Aubert (1997, 2011, 2017, 2022). 

 

Holotype. See Coen-Aubert (2017). 

 

Material. Twenty-two specimens with 44 thin sections collected 

by H. Hollard, P. Bultynck and the author: Ou Driss East 

MA10, MA11, MA15, MA16, MA17, MA45, MA345, MA349, 

MA701, MA702, MA704 and MA705 and Ouahlane OU2, 

OU4, MA260, MA263, MA270, MA272, MA283, MA285, 

MA292 and MA294. 

 

Diagnosis. See Coen-Aubert (2017).  

 

Description. The material consists of conical, cylindrical and 

ceratoid coralla which are complete or fragmentary; their height 

varies between 3 cm and 10 cm. Longitudinal ribs and 

sometimes growth lines are observed. One specimen shows 

rejuvenescence whereas two others display an excavated calice 

bordered by a flat platform. The thin outer wall is preserved 

only locally. 

The septa are dilated throughout their length though they 

may be thinner or even discontinuous at the periphery. The 

major septa are thicker than the minor ones in the main part of 

the dissepimentarium; sometimes, they are affected by a dark 

median line. Spinose carinae occur occasionally at the inner 

border of the dissepimentarium. In rare specimens, a little 

stereoplasma is present locally on an inner layer of 

dissepiments. In a young stage, a ring of stereoplasmic 

thickening occurs at the boundary with the tabularium. 

The major septa reach the axis of the corallum with often 

vepreculae in the tabularium where they are sometimes thinner, 

strongly or slightly dilated. Their axial ends may be 

discontinuous, curved or twisted. In one specimen, a thicker and 

longer major septum projects beyond the centre of the 

tabularium where a small deposit of stereoplasma occurs locally 

in younger stages. The minor septa traverse the entire and wide 

dissepimentarium. Occasionally, they are contratingent at the 

inner border of the dissepimentarium or at the entry of the 

tabularium if they are hardly projecting into it. In young stages, 

the minor septa are occasionally divided into segments, short or 

lacking. 

The dissepimentarium consists of 10 to 28 or rarely six to 

eight rows of dissepiments sometimes only inclined, but mostly 

arranged in horizontal layers in its outer part and inclined in its 

inner part. The tabulae are incomplete with occasionally a 

concave pattern; they are disrupted by thick septa and fragments 

of them with spinose carinae. 

There are 66 to 82 or even 60 to 92 septa per corallum. The 

diameter of the corallum ranges frequently from 20 mm to 40 

mm and rarely from 17 mm to 46 mm. The width of the 

tabularium varies commonly between 7 mm and 10.5 mm and 

more generally between 4.3 mm and 11.5 mm. 

 

Discussion. The numerous Moroccan specimens investigated 

herein are very homogeneous and typical of Acanthophyllum 

heterophyllum. More especially, their major septa are more 

strongly dilated than the minor ones in the wide inner part of the 

dissepimentarium. This is also the case for the abundant 

material described from Belgium by Coen-Aubert (1997) and 

from Germany by Birenheide (1961, 1978), Schröder (1998) 

and Coen-Aubert (2022). 

The two coralla figured by Denayer (2024a, figs 11, 12a and 

probably 12c) in thin sections come from Waha on the southern 

limb of the Dinant Synclinorium in Belgium, close to the 

Emsian–Eifelian boundary. They are distinguished from A. 

heterophyllum by nearly no difference between the dilation of 

their major and minor septa throughout the dissepimentarium 

and by strong septal thickenings affecting the inner part of the 

dissepimentarium in their young stages. In the small transverse 

section from the Middle Devonian of the Northern Vosges in 

Eastern France illustrated by Denayer (2024b), the major and 

minor septa are also uniformly dilated throughout the 

dissepimentarium with additionally weak knobbly carinae which 

are not characteristic of Acanthophyllum as it is a 

Ptenophyllidae. On the contrary, vepreculae or spinose carinae 

are rather frequent in the tabularium of its type species A. 

heterophyllum. 

 

Distribution. The Moroccan material investigated herein from 

the Ma’der was collected in the upper Eifelian of Ouahlane and 

at the base of the middle Givetian from Ou Driss East. 

Acanthophyllum heterophyllum has also been observed in the 

lower part of the Givetian from the Zemmour in Mauritania. 

Outside North Africa, the species is widely distributed in the 

Eifelian and the lower Givetian of the Eifel Hills in Germany as 

well as in the upper Eifelian and the lower Givetian from the 

southern limb of the Dinant Synclinorium in Belgium and 

northern France. It is also known in the upper Emsian of the 

southeastern Armorican Massif in France (Le Maître, 1934; 

Coen-Aubert, 2011) and in the lower Eifelian of the Holy Cross 

Mountains in Poland (Różkowska, 1954). 

 

Acanthophyllum vermiculare (Goldfuss, 1826) 

(Plate 4A–B) 

 

v * 1826  Cyathophyllum vermiculare nobis; Goldfuss, p. 

58, pl. 17, fig. 4. 

v  1997  Acanthophyllum vermiculare (Goldfuss, 1826); 
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Coen-Aubert, p. 13, pl. 3, figs 1–8. 

v pp.  1997  Acanthophyllum heterophyllum (Milne-Edwards 

& Haime, 1851); Coen-Aubert, p.11 (non pl. 1, 

figs 1–4, pl. 2, figs 5–7). 

v  1998  Acanthophyllum vermiculare (Goldfuss, 1826); 

Coen-Aubert, pl. 2, fig. 1. 

 1999  Acanthophyllum vermiculare (Goldfuss, 1826); 

Schröder & Kazmierczak, p. 102, pl. 3, figs 15–

16.  

v  2011  Acanthophyllum vermiculare (Goldfuss, 1826); 

Coen-Aubert, p. 37, pl. 2, figs 1–5, pl. 3, fig. 9. 

v  2022  Acanthophyllum vermiculare (Goldfuss, 1826); 

Coen-Aubert, p. 60, pl. 2C, pl. 3C–I. 

pp.  2024a  Acanthophyllum vermiculare (Goldfuss, 1826); 

Denayer, p. 195, figs 4a, d, 12j–k (non fig. 12f–g). 

 

Remarks. More complete lists of synonymy have been provided 

by Coen-Aubert (1997, 2011, 2022). 

 

Holotype. See Coen-Aubert (2022). 

 

Material. Three specimens with five thin sections collected by 

P. Bultynck and the author: Ou Driss East MA43 and Ouahlane 

MA278 and MA288. 

 

Diagnosis. See Coen-Aubert (2022). 

 

Description. The material consists of conical and fragmentary 

solitary coralla with longitudinal ribs and growth lines; their 

height varies between 4 cm and 6.5 cm. The thin outer wall is 

rarely preserved. 

The septa are thin to slightly dilated throughout their length. 

The major septa reach the centre of the tabularium where they 

may be divided into fragments, weakly twisted or affected by 

spinose carinae; in one specimen, a few axial ends of septa are 

rhopaloid. The minor septa traverse the entire dissepimentarium. 

They are sometimes a little shorter, contratingent or 

discontinuous at the periphery. 

The dissepimentarium consists of 15 to 16 rows of inclined 

dissepiments which are arranged in horizontal layers at the 

periphery in one corallum. The tabulae are closely spaced and 

disrupted by septa and fragments of them with spinose carinae. 

There are 72 to78 septa per corallum. The diameter of the 

corallum ranges from 26 mm to 31 mm. The width of the 

tabularium varies between 7.5 mm and 10.5 mm. 

 

Discussion. With their slender septa, the three Moroccan 

specimens investigated herein are very typical of 

Acanthophyllum vermiculare. They can easily be compared with 

the abundant material described from Belgium by Coen-Aubert 

(1997) and from Germany by Birenheide (1961, 1978), Lütte 

(1984) and Coen-Aubert (2022). Le Maître (1947, p. 42) has 

assigned to A. torquatum orientale (Reed, 1922) two coralla 

from the upper Eifelian of Ouahlane which resemble A. 

vermiculare. However, this material is characterized by major 

septa strongly dilated in the tabularium with some stereoplasmic 

thickening and by minor septa often discontinuous in the outer 

part of the dissepimentarium. Therefore, it probably belongs to 

young stages. Acanthophyllum orientale from the Givetian of 

Chitral in Pakistan is very close to A. vermiculare from which it 

differs by the greater diameter of the corallum. As for A. 

torquatum (Schlüter, 1884) from the Eifelian of the Eifel Hills 

in Germany, it seems to be a synonym of A. vermiculare as 

discussed by Schröder & Kazmierczak (1999) and Coen-Aubert 

(2022). 

It is difficult to compare the material of Denayer (2024a) 

illustrated in thin sections and coming from the southern limb of 

the Dinant Synclinorium in Belgium, close to the Emsian–

Eifelian boundary. Indeed, there seems to be some confusion 

between the photos of A. heterophyllum, A. radiatum 

(Wedekind, 1924) and A. vermiculare in his figure 12 and their 

captions. Such stereoplasmic thickenings affecting the young 

stages figured by Denayer (2024a) are more characteristic of A. 

radiatum from the lower Eifelian of the Eifel Hills, as 

investigated by Birenheide (1961, 1978). 

 

Distribution. The Moroccan specimens investigated herein 

come from the upper Eifelian of Ouahlane and the base of the 

middle Givetian from Ou Driss East. At Ouahlane, 

Acanthophyllum vermiculare has also been collected in the 

lower Givetian by Schröder & Kazmierczak (1999). Outside 

Morocco, the species is common in the upper Eifelian and the 

lower Givetian of the Eifel Hills in Germany whereas it is 

abundant close to the Eifelian–Givetian boundary, on the south 

side of the Dinant Synclinorium, in Belgium and northern 

France. Additionally, A. vermiculare has been observed in the 

Middle Devonian part of the Chalonnes Formation from the 

Southeastern Armorican Massif in France (Le Maître, 1934; 

Coen-Aubert (2011). The species is perhaps present in the lower 

Eifelian from the southern limb of the Dinant Synclinorium.  

 

Genus Australophyllum Stumm, 1949 

 

Type species. By original designation, Spongophyllum 

cyathophylloides Etheridge, 1911 from the Middle Emsian of 

Queensland in Australia.  

 

Diagnosis. Massive cerioid rugose corals. Septa of both orders 

often separated from the walls between adjacent corallites by 

several layers of presepiments. Septa rarely carinate, usually 

slender throughout their length. Major septa extending to or 

nearly to the axis of the corallites. Minor septa commonly long. 

Dissepimentarium composed of several rows of inclined 

dissepiments. Tabulae closely spaced, complete or incomplete 

with a concave pattern. 

 

Australophyllum sp. 

(Plate 4C–D) 

 

Material. One colony with four thin sections collected by P. 

Sartenaer: Madène el Mrakib MA544. 

 

Description. The only specimen available is a nodular colony 

with dimensions of 90 mm x 65 mm and a height of 30 mm. The 

walls between adjacent corallites are straight with a dark median 

line. Several pericalicinal offsets have been observed. 

 There are several layers of presepiments at the periphery of 

the corallites, with locally a few spines which may also be 

present against their walls. However, some septa are more or 

less continuous from these outer walls. The septa are non-

carinate and thin or slightly dilated throughout their length. The 

major septa reach the axis of the corallites or leave sometimes a 

small open space in the centre of the tabularium. A few spinose 

carinae occur occasionally in the tabularium. The minor septa 

traverse all or nearly all the dissepimentarium; in some cases, 

they are discontinuous or lacking. 

The dissepimentarium consists of 4 to 8 rows of inclined 

dissepiments which are frequently subhorizontal at the 

periphery. The closely spaced tabulae are concave, incomplete 

or irregular. 

There are 42 to 46 septa per corallite. The diameter of the 

corallites ranges from 12.5 mm to 17.5 mm. In smaller 

corallites, there are only 34 septa whereas their diameter is 

restricted to 8.2 mm or 9.9 mm. The width of the tabularium 
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varies commonly between 3 mm and 3.8 mm and more 

generally between 2 mm and 5.3 mm. 

 

Discussion. The Moroccan colony has several features in 

common with Australophyllum cyathophylloides. However, this 

Australian Middle Emsian species, which was revised among 

others by Jell & Hill (1970), differs by its smaller corallites with 

less septa. Australophyllum sp. resembles the colony from the 

upper Eifelian of the Yukon Territory in Canada identified by 

Pedder (1980, p. 608) as Psydrachophyllum new sp. which is 

distinguished by slightly thicker septa. It must be mentioned that 

P. lonsdaleiforme Pedder, 1971 from the upper Eifelian of the 

Northwest Territories in Canada and type species of 

Psydrachophyllum Pedder, 1971 is mostly dendroid. 

 

Distribution. The colony of Australophyllum sp. has been 

collected in the lower Givetian from the reef of Madène el 

Mrakib, in the Ma’der, Morocco. 

 

Family Cyathophyllidae Dana, 1846 

 

Genus Heliophyllum Hall in Dana, 1846 

 

Type species. By original designation, Heliophyllum halli Milne-

Edwards & Haime, 1850 as replacement name for 

Cyathophyllum helianthoides Goldfuss, 1826 sensu Hall (1843, 

p. 209). Givetian of New York in the USA. 

 

Diagnosis. See Coen-Aubert (2022). 

 

Heliophyllum moghrabiense Le Maître, 1947 

(Plates 4E–F, 5A–B) 

 

v * 1947  Heliophyllum moghrabiense nov. sp.; Le Maître, 

p. 35, pl. 3, figs 2–3. 

v  1947  Heliophyllum Halli M. Edwards et Haime; Le 

Maître, p. 31, pls 1, 2, pl. 3, fig. 1. 

v  1971  Heliophyllum halli Milne–Edwards H. et Haime J., 

1850; Brice, p. 263, pl. 18, fig. 6. 

v  1987  Heliophyllum halli moghrabiense Le Maître, 

1947; Coen-Aubert, p. 162, pl. 6. 

 1999  Heliophyllum halli moghrabiense Le Maître, 

1947; Pedder, p. 406. 

pp.  1999  Heliophyllum halli Milne Edwards & Haime, 

subsp. undet.; Pedder, p. 406, pl. 10, figs 6, 8, pl. 

11, figs 1, 8 (non pl. 10, fig. 9, pl. 11, figs 2, 5). 

 1999  Heliophyllum (Heliophyllum) halli moghrabiense 

(Le Maître, 1947); Schröder & Kazmierczak, 

p. 99, pl. 1, figs 3–4, pl. 2, fig. 5. 

 

Lectotype. Specimen number 7 (Le Maître, 1947, pl. 3, figs 2–3) 

of Le Maître collection chosen by Coen-Aubert (1987) and 

stored in the Department of Geology from the Faculté Libre des 

Sciences at Lille, France. Limestone hillock to the east of the 

railway track, at Mechra ben Abbou, in the Moroccan Meseta. 

Middle Devonian limestone with calceolids.  

 

Material. Fifteen specimens with 29 thin sections collected by 

P. Bultynck, B. Kaufmann, P. Sartenaer and the author: Aferdou 

el Mrakib A8 and A10, Madène el Mrakib MA 543, Ou Driss 

East MA7 and Ouahlane OU1, MA262, MA267, MA273, 

MA275, MA276, MA279, MA281, MA282, MA293 and 

MA296. 

 

Diagnosis. A species of Heliophyllum with 74 to 86 septa at a 

diameter of 30 mm to 51 mm. Major septa reaching the centre 

of the tabularium or slightly shorter. Minor septa traversing all 

or nearly all the dissepimentarium. 

 

Description. The material consists of conical, cylindrical and 

ceratoid coralla which are complete or fragmentary; their height 

varies between 30 mm and 135 mm. Longitudinal ribs are 

frequent. A few specimens are compressed laterally, affected by 

rejuvenescence or show an excavated calice bordered by a 

narrow peripheral platform. The thin outer wall is only present 

very locally. 

The septa are thin throughout their length with yardarm 

carinae in the dissepimentarium becoming knobbly at its inner 

border. In a rather young stage, the septa are slightly thicker in 

the main part of the dissepimentarium with yardarm and spinose 

carinae. In several coralla, the septa are very locally weakly 

dilated in the inner part of the dissepimentarium.  

The major septa reach sometimes the axis of the corallum. 

But they often leave an open space in the centre of the 

tabularium where there are pseudofossulae and rarely fragments 

of septa and isolated trabeculae. In a rather young stage, there is 

an axial structure due to the fusion of some major septa as well 

as stereoplasmic thickenings between the septa in the outer part 

and the centre of the tabularium. The minor septa traverse all or 

nearly all the dissepimentarium. Occasionally, they are shorter, 

discontinuous at their inner ends, contratingent or hardly 

entering into the tabularium. 

The dissepimentarium consists of 10 to 20 rows of small 

globose dissepiments arranged in horizontal layers in its outer 

part and inclined in its inner part. Broad asymmetrical fans of 

coarse and isolated trabeculae extend across the entire 

dissepiments; in some cases, a little stereoplasma is present 

between these trabeculae. The tabulae are incomplete and 

intersecting laterally with some intersections of septa; locally 

their axial part is flat-topped or convex. 

There are 72 to 90 or even 114 septa per corallum. The 

diameter of the corallum ranges from 27 mm to 57 mm; it 

reaches 60 mm to 68 mm in one specimen. The width of the 

tabularium varies commonly between 10 mm and 20 mm and 

more generally between 7 mm and 25 mm. 

 

Discussion. The Moroccan material described herein comes 

from different outcrops and it is very homogeneous. It is similar 

to Heliophyllum chengi Oliver & Sorauf, 1988 from the 

Givetian of Asturias in Spain which has stronger and more 

numerous yardarm carinae. The fragmentary specimen from the 

Givetian of the Pyrenees in France identified as H. 

rhopaliseptatum Stumm, 1968 by Joseph & Tsien (1975, pl. 3, 

fig. 6, non fig. 5) resembles also H. moghrabiense. However, 

the former species from the lower Givetian Tenmile Creek 

Formation of northwestern Ohio in USA is separated from the 

latter by very thin septa and a wide open space in the centre of 

the tabularium. Pedder (1999, pl. 11, figs 2, 5) assigned to H. 

halli subsp. undet. two small transverse sections which are 

characterized by slender septa with few yardarm carinae and 

which seem to be different from H. moghrabiense.  

 

Distribution. The Moroccan material investigated herein in the 

Ma’der has been collected in the upper Eifelian of Ouahlane, at 

the top of the Eifelian from Aferdou el Mrakib, in the lower 

Givetian of Madène el Mrakib and at the base of the middle 

Givetian from Ou Driss East. Heliophyllum moghrabiense has 

also been described in the lower Givetian of Ouahlane. The 

lectotype of the species comes from Middle Devonian 

limestones with calceolids in the Moroccan Meseta. Outside 

Morocco, the species is only known in the Givetian of eastern 

Afghanistan. 
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Family Disphyllidae Hill, 1939 

 

Genus Spinophyllum Wedekind, 1922 

 

Type species. By monotypy, Campophyllum spongiosum 

Schlüter, 1889 from the middle Givetian of the Bergisches Land 

in Germany. 

 

Diagnosis. See Coen-Aubert (2019). 

 

Spinophyllum blacourti (Rohart, 1988) 

(Plates 5C–D, 6E–F) 

 

* 1988  Truncicarinulum blacourti nov. sp.; Rohart, 

p. 277, pl. 35, figs 3–4. 

 1999  Spinophyllum sp. nov. A; Pedder, p. 405, pl. 10, 

figs 1–5, 7. 

 2001a  Temnophyllum blacourti (Rohart 1988); Schröder, 

p. 65, pl. 1, figs 1–4, pl. 3, figs 15–16. 

v  2002a  Spinophyllum blacourti (Rohart, 1988); Coen-

Aubert, p. 16, pl. 3, figs 8–14. 

v  2004  Spinophyllum blacourti (Rohart, 1988); Barchy et 

al., pl. 1, figs 5–6. 

 2011  Truncicarinulum blacourti Rohart, 1988; Mistiaen 

et al., fig. 77. 

 2014a  Spinophyllum blacourti (Rohart, 1988); Abassi et 

al., p. 5, pl.1, fig. 2. 

 2014b  Spinophyllum blacourti (Rohart, 1988); Abassi et 

al., p. 249, fig. 6A–D. 

 

Holotype. Specimen GFCL 4556 (Rohart, 1988, pl. 35, fig. 3) 

stored in the Department of Geology from the Faculté Libre des 

Sciences at Lille, France. Banc Noir quarry at Ferques, 

Boulonnais, France. Unit c of the Griset Member, Blacourt 

Formation, lower Givetian. 

 

Material. Four specimens with seven thin sections collected by 

H. Hollard and P. Bultynck: Ou Driss East MA6, MA9, MA31 

and MA375. 

 

Diagnosis. A species of Spinophyllum with 56 to 76 septa at a 

diameter of 15 mm to 25 mm. Septa slightly dilated and carinate 

in the dissepimentarium with some yardarm carinae. 

 

Description. The material consists of complete or fragmentary, 

conical and ceratoid coralla with longitudinal ribs, growth lines 

and rejuvenescences; their height varies between 17 mm and 

60 mm. One specimen has an excavated calice bordered by a 

narrow peripheral platform. The thin outer wall is only locally 

preserved. 

The septa are slender or slightly dilated in the 

dissepimentarium with some knobbly, spinose and yardarm 

carinae especially at the periphery. The major septa are thin in 

the tabularium, reach the axis of the corallum or leave a small 

open space in its centre; their axial ends are occasionally 

discontinuous and very rarely rhopaloid. The minor septa 

traverse the entire dissepimentarium; sometimes they hardly 

enter into the tabularium where they may be contratingent. 

The dissepimentarium consists of 10 to 13 rows of small 

globose dissepiments arranged in horizontal layers in its outer 

part and inclined in its inner part. Isolated or contiguous septal 

trabeculae extend across the entire dissepimentarium. The 

tabulae are incomplete and intersecting laterally, occasionally 

with horizontal or flat-topped axial parts.  

There are 74 to 76 or even 86 septa per corallum. The 

diameter of the corallum ranges from 16 mm to 22 mm. The 

width of he tabularium varies between 5.3 mm and 9 mm. 

Discussion. The Moroccan material investigated herein is very 

close to Spinophyllum blacourti from which it differs only by a 

slightly greater number of septa. By its locally thinner septa in 

the dissepimentarium, S. blacourti is related to S. arduum 

(Lütte, 1985) from the lower Givetian Kerpen Formation of the 

Eifel Hills in Germany. However, the latter species is 

characterized by slender septa throughout the dissepimentarium 

as well as by less septa and rows of dissepiments. There are 

some affinities between S. blacourti and S. postarduum 

(Birenheide & Soto, 1992) from the upper Givetian part of the 

Portilla Formation in the Province Leon, Spain, but the latter 

taxon is separated from the former by very thin septa with rare 

yardarm carinae and once more by less septa. 

 

Distribution. The Moroccan specimens have been collected at 

the base of the middle Givetian from Ou Driss East in the 

Ma’der. Outside Morocco, Spinophyllum blacourti is known in 

the lower Givetian from the Boulonnais in France. It is frequent 

in the lower Givetian from the south side of the Dinant 

Synclinorium in Belgium where it is present at the top of the 

Terres d’Haurs Formation and in the lower part of the Mont 

d’Haurs Formation. Spinophyllum blacourti occurs also in the 

upper Givetian of the Aachen Syncline in Germany. Some 

coralla of the species have been observed in the Givetian of the 

Alborz Mountains in Iran. 

 

Genus Kuangxiastraea Yu & Kuang, 1982 

 

Type species. By original designation, Haplothecia 

(Kuangxiastraea) elegans Yu & Kuang, 1982 from the upper 

Givetian of Guanxi in China. 

 

Diagnosis. Massive rugose corals, thamnasterioid to astreoid. 

Septa of two orders, variably dilated to fusiform, rarely thin. 

Septa moderately to heavily carinate with yardarm and zigzag 

carinae, sometimes with some degeneration at the periphery of 

the corallites. Major septa often reaching the centre of the 

tabularium. Minor septa traversing the entire dissepimentarium. 

Dissepimentarium composed of several rows of globose 

dissepiments arranged in flat layers and only inclined at the 

border of the tabularium. Incomplete or sometimes compound 

tabulae. 

 

Kuangxiastraea sp. 

(Plate 5E–F) 

 

Material. One colony with three sections collected by H. 

Hollard: Aferdou el Mrakib MA401 (his sample TM551).  

 

Description. The only specimen available is a platy colony with 

an area of 130 mm x 90 mm and a height of 45 mm. The 

corallites are connected by confluent septa which are slender 

throughout their length though sometimes slightly dilated in the 

tabularium. The septa bear numerous small zigzag and 

occasionally yardarm carinae in the dissepimentarium which are 

less abundant in its inner part. 

The major septa leave a very small space in the centre of the 

tabularium. Their axial ends may be carinate, discontinuous or 

curved. The minor septa traverse the entire and wide 

dissepimentarium or even enter into the tabularium where they 

are sometimes contratingent. 

The dissepimentarium consists of numerous rows of small 

elongate dissepiments which are arranged in flat layers and only 

inclined at the border of the tabularium. Isolated and long 

vertical trabeculae traverse locally the dissepimentarium. The 

incomplete tabulae are vesicular with a more or less convex 

pattern. 
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There are 48 to 56 septa per corallite. Their diameter ranges 

from 35 mm to 40 mm. The width of the tabularium varies from 

7.8 mm to 10 mm. 

 

Discussion. The investigated Moroccan colony is very particular 

due to the large size of its corallites and its slender septa with 

numerous yardarm and zigzag carinae. These features recall 

several cerioid species of Cyathophyllum Goldfuss, 1826 such 

as C. planum (Ludwig, 1866) and C. maecenatum Birenheide, 

1963 from the Eifelian of the Eifel Hills in Germany described 

by Birenheide (1963), C. multicarinatum Coen-Aubert, 1990 

from the upper Eifelian of the south side of the Dinant 

Synclinorium in Belgium and C. afghanense (Brice, 1971) from 

the Givetian of Afghanistan. For the rest, Kuangxiastraea sp. 

shows only rare affinities at the specific level. It is related to K. 

beichuanense (He, 1978) from the Eifelian of Sichuan in China, 

which has been assigned to Haplothecia Frech, 1885b by He 

(1978, p.136) and which is astreoid with smaller corallites and 

less septa. Kuangxiastraea sp. resembles also the material from 

the Frasnian of Nepal identified by Flügel & Tintori (1993, p. 8) 

as K. pengellyi (Milne-Edwards & Haime, 1851). As mentioned 

by Coen-Aubert (2002b, p. 31), this species known in the upper 

Givetian from the Devon in Great Britain is different by thicker 

septa with some spindle shaped dilation in the inner part of the 

dissepimentarium.  

 

Distribution. The colony of Kuangxiastraea sp. has been 

collected in the lower Givetian from the reef of Aferdou el 

Mrakib, in the Ma’der, Morocco. 

 

Family Phillipsastreidae Roemer, 1883 

 

Genus Thamnophyllum Penecke, 1894 

 

Type species. By subsequent designation of Lang & Smith 

(1935, p. 564), Thamnophyllum stachei Penecke, 1894 from the 

Eifelian of the Graz area in Austria. 

 

Diagnosis. See Coen-Aubert, 2019. 

 

Thamnophyllum cf. simplex Errenst, 1993 

(Plate 7A–B) 

 

cf.  1993  Thamnophyllum simplex n. sp.; Errenst, p. 25, fig. 

4a–c, pl. 6, figs 1–3, pl. 7, figs 1–3.  

 

Holotype. Specimen B2 C-29/Rc 3 (Errenst, 1993, fig. 4a–b, pl. 6, 

figs 1–3) stored in the Geologisch-Paläontologisches Institut 

und Museum from the University of Münster in Germany. 

Middle Givetian of the northeast Messinghausen quarry situated 

9 km to the east of Brilon, in Northeast Sauerland, Germany. 

 

Material. Two specimens with five thin sections collected by 

B. Kaufmann: Aferdou el Mrakib P154 and 155. 

 

Diagnosis. A species of Thamnophyllum with 32 to 38 septa at a 

diameter of 4 mm to 6 mm. Major septa short or leaving a broad 

open space in the centre of the tabularium. Tabulae widely 

spaced and often complete and horizontal. No inner 

dissepiments. 

 

Description. The material consists of two samples of limestone 

where corallites represented by transverse and longitudinal 

sections are scattered in a bioclastic matrix together with 

fragments of crinoids. The outer wall is thin and locally 

preserved. 

 The septa are non-carinate though a few small spinose 

carinae occur in some corallites. The septa are weakly dilated in 

the dissepimentarium and become thinner in the tabularium or 

slightly beyond their entry into it when they are longer. 

Sometimes, they are discontinuous in the outer zone of flat 

dissepiments. In transverse section, the pipe of horseshoe 

dissepiments is easily observed and it is occasionally coated 

with a weak deposit of stereoplasma. 

The major septa are restricted to the dissepimentarium or 

they are hardly projecting into the tabularium. In rare cases, they 

are leaving an open space in the centre of the tabularium. The 

minor septa are only present in the dissepimentarium. 

The dissepimentarium consists of one peripheral row of flat 

dissepiments and one row of horseshoe dissepiments with 

locally narrow symmetrical fans of rhipidacanths centred over 

them. The sides of the horseshoe dissepiments may be weakly 

thickened. The tabulae are widely spaced and mostly horizontal; 

they are sometimes concave, a little convex or incomplete. 

There are 28 to 38 septa per corallite. The diameter of the 

corallites ranges from 3.2 mm to 6.4 mm whereas the width of 

the tabularium varies between 2.2 mm and 4.1 mm. 

 

Discussion. As mentioned by Errenst (1993), the structure of 

Thamnophyllum simplex is very simple. This is still more the 

case for the Moroccan material. Indeed, their major septa are 

often restricted to the dissepimentarium or hardly projecting into 

the tabularium whereas their tabulae are rarely concave, convex 

or incomplete. There are some similarities between T. cf. 

simplex and T. moravicum Galle, 1993 from the Eifelian of 

Moravia in Czech Republic, but the major septa are longer in 

the holotype of the latter species. The same situation concerns 

the holotype of T. ossalense (Joseph & Tsien, 1975) from the 

lower Givetian of the Pyrenees in France which is additionally 

not well identified. As for T. pajchelae Różkowska, 1956 from 

the Givetian of the Holy Cross Mountains in Poland, there is 

only one corallite of the holotype which has been figured and 

which differs from T. cf. simplex by the thickening of the two 

sides of the horseshoe dissepiments and by convex tabulae. 

 

Distribution. The questionable Moroccan material has been 

collected in the lower Givetian reef of Aferdou el Mrakib. In 

Germany, Thamnophyllum simplex is only known in the middle 

Givetian from Northeast Sauerland.  

 

Family Siphonophrentidae Merriam, 1973 

 

Genus Siphonophrentis O’Connell, 1914 

 

Type species. By original designation, Caryophyllia gigantea 

Lesueur, 1821 placed in synonymy with Siphonophrentis 

elongata (Rafinesque & Clifford, 1820) by Stumm (1964, p. 23) 

and Oliver (1993, p. B26) after revision of the neotypes of both 

species. Eifelian of the New York State in the USA. 

 

Diagnosis. See Coen-Aubert (2017) 

 

Siphonophrentis subaequalis n. sp. 

(Plates 6A–B, 7C) 

 

Derivation of name. From subaequalis, e (Latin) = subequal, 

referring to the nearly same length of the major and minor septa. 

 

Holotype. IRScNB a13932 (Pl. 6A–B). Specimen MA403 

collected by H. Hollard during the seventies, in the Middle 

Devonian of the Ma’der, Morocco. 

 

Type locality and horizon. Lower Givetian of the Aferdou el 

Mrakib reef, in the Ma’der, Morocco. 



58 GEOLOGICA BELGICA, VOL. 28 

 

Material. Two specimens with four thin sections collected by H. 

Hollard: Aferdou el Mrakib MA403 and MA404 (his sample 

TM554/1). 

 

Diagnosis. A species of Siphonophrentis with 108 to 114 septa 

at a diameter of 41 mm to 51 mm. Septa weakly dilated to thin 

throughout their length. Both orders of septa short, the major 

ones being slightly longer than the minor ones. No peripheral 

stereozone. 

 

Description. The material consists of two fragmentary ceratoid 

coralla with longitudinal ribs and a height between 55 mm and 

105 mm. The outer wall is locally preserved. 

The non-carinate septa are weakly dilated in the main part of 

the holotype where there is a siphonofossula. They are mostly 

slender in the paratype with a few small spinose irregularities. In 

some cases, the septa are affected by a thin dark median line. 

The major septa leave a wide open space in the centre of the 

corallum. Their axial ends may be thinner, curved or bifurcated. 

The minor septa are slightly shorter than the major ones and 

they are occasionally contratingent. 

There are no dissepiments. The tabulae are characterized by 

a wide horizontal axial part, partly concave, but rarely convex; 

their narrow outermost parts are inclined towards the outer wall. 

In some places of the holotype, the tabulae are broken. 

There are about 108 to 114 septa for diameter of 41 mm to 

51 mm. 

 

Discussion. Siphonophrentis subaequalis resembles S. 

subgigantea (Champernowne, 1884) whose lectotype from the 

upper Givetian of South Devon in Great Britain has been 

investigated by Smith & Thomas (1963, p. 167). However, the 

latter species differs by shorter minor septa and systematically 

thin septa. The corallum from the upper Givetian of the 

Sauerland in Germany assigned by May (1994, fig. 6.1) to S. 

subgigantea is also close to S. subaequalis, but it has only been 

figured by a polished transverse section and a longitudinal 

fragment; additionally, it has very slender septa. There are some 

affinities between S. subaequalis and four specimens from the 

middle Givetian of the Holy Cross Mountains in Poland 

identified by Wrzołek (2002, pl. 3, figs 1–3, 6–7) as 

Enallophrentis polonica (Sobolev, 1904). But the original 

material of Sobolev (1904) from the Givetian of the same area 

has longer major septa reaching the centre of the tabularium, as 

is recognised by Zatoń et al. (2022b, fig. 3A–B). 

 

Distribution. The new species is only known in the lower 

Givetian from the Aferdou el Mrakib reef, in the Ma’der, 

Morocco.  

 

Siphonophrentis cantabrica Birenheide, 1978 

(Plates 6C–D, 7D) 

 

*  1978  Siphonophrentis cantabrica n. sp.; Birenheide, p. 

69, pl. 9, fig. 2. 

non  1991  Siphonophrentis cantabrica Birenheide 1978; 

May, p. 28, fig. 13. 

pp.  1994  Siphonophrentis cantabrica Birenheide, 1978; 

Wang, p. 374, pl. 7, figs 1, 3, pl. 8, figs 1–3, pl. 9, 

figs 1, 3, pl. 10, figs 1–2, pl. 11, fig. 1, pl. 12, figs 

1–2, pl. 13, fig. 1 (non pl. 7, fig. 2, pl. 9, fig. 2, pl. 

10, fig. 3, pl. 11, figs 2–4, pl. 12, figs 3–5). 

non  1999  Siphonophrentis cf. cantabrica; Schröder & 

Kazmierczak, p. 98, pl. 1, fig. 1. 

pp.  2001b  Siphonophrentis cantabrica Birenheide 1978; 

Schröder, p. 259, fig. 2.5 (non fig. 2.1–2.2). 

 

Holotype. Specimen SMF 30935 (Birenheide, 1978, pl. 9, fig. 2) 

stored in the Forschungsinstitut Senckenberg at Frankfurt am 

Main, Germany. Section in East-Seitental to the north of Aleje, 

along the road in the Esla valley, Leon Province in Spain. 

Lower part of the Givetian Portilla Formation. 

 

Material. Two specimens with four thin sections collected by P. 

Bultynck: Ou Driss East MA707 and MA718. 

 

Diagnosis. A species of Siphonophrentis with 84 to 88 septa at a 

diameter of 30 mm to 43 mm. Both orders of septa weakly 

dilated and short, the minor ones less developed than the major 

ones. No true peripheral stereozone. 

 

Description. The material consists of two fragmentary ceratoid 

coralla with longitudinal ribs and growth lines. Their length 

varies between 35 mm and 65 mm. The outer wall is locally 

preserved and slightly thickened. 

The non-carinate septa are weakly dilated with occasionally 

a dark median line. In one specimen, they are thicker in the two 

cardinal quadrants. The major septa leave a wide open space in 

the centre of the corallum; they may be thinner at their axial 

ends. The minor septa are shorter than the minor ones; they are 

sometimes reduced to spines or contratingent. 

There are no dissepiments. The tabulae are characterized by 

a broad horizontal axial part which is occasionally incomplete 

or irregular; their narrow outermost parts are inclined towards 

the outer wall. 

There are 84 to 90 septa for a diameter of 27 mm to 32 mm 

which may reach 42 mm in one specimen. 

 

Discussion. Siphonophrentis cantabrica is a poorly understood 

species. The German specimen of May (1991) has been 

assigned to S. subgigantea by May (1994) as it is mentioned in 

the discussion of S. subaequalis. The Chinese material of Wang 

(1994) is a mixture of coralla with septa slightly dilated at the 

periphery and typical of S. cantabrica together with much 

smaller specimens and with other ones characterized by very 

thin septa. Siphonophrentis cantabrica is distinguished from S. 

subaequalis by its smaller septal number and diameter of the 

corallum, by weakly thicker septa at the periphery and by 

shorter minor septa. Siphonophrentis crassa Coen-Aubert, 2005 

from the upper Givetian of the Ma’der in Morocco is related to 

S. cantabrica, but it has slightly more dilated and longer septa 

of both orders. 

 

Distribution. The two investigated Moroccan specimens come 

from the base of the middle Givetian at Ou Driss East in the 

Ma’der. For the rest, Siphonophrentis cantabrica is known in 

the Givetian from Asturias and the Leon Province in Spain as 

well as in the upper Givetian from Western Yunnan in China. 

 

Genus Enallophrentis Oliver, 1993 

 

Type species. By original designation, Strombodes simplex Hall, 

1843 from the Givetian of New York in the USA. 

 

Diagnosis. Solitary rugose corals. Septa of two orders non-

carinate and more or less dilated throughout their length, maybe 

with thickened peripheral ends to form a narrow stereozone. 

Major septa reaching the axis of the corallum or slightly shorter. 

Minor septa of variable length. Occurrence of a cardinal fossula. 

No dissepiments. Tabulae complete or incomplete often with a 

convex or irregular axial part which is sometimes flat or 

depressed in the centre. 
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Enallophrentis corniformis (Gürich, 1896) 

(Plate 7E–F) 

 

*  1896  Blothrophyllum giganteum Les. var. corniformis; 

Gürich, p. 176, pl. 3, figs 3–4. 

 2001b  Blothrophyllum giganteum var. corniformis 

Gürich 1896; Schröder, p. 261. 

 2002  Enallophrentis corniformis (Gürich 1896); 

Wrzołek, p. 236, pl. 2, figs 1–19. 

 

Neotype. Specimen GIUS381 SD 21_13 designated by Wrzołek 

(2002, p. 236, pl. 2, figs 11–14) and stored in the Department of 

Earth Sciences from the Silesian University at Sosnowiec, 

Poland. Lower Givetian coral banks of sets XXII/XXIII at 

Skały, in the Holy Cross Mountains, Poland.  

 

Material. Two specimens with four thin sections collected by H. 

Hollard and P. Bultynck: Ou Driss East MA2 and MA351. 

 

Diagnosis. A species of Enallophrentis with 72 to 100 septa at a 

diameter of 28 mm to 46 mm. Short minor septa. Tabulae with a 

variable pattern. 

 

Description. The material consists of two fragmentary solitary 

coralla whose height varies between 30 mm and 90 mm. The 

longest of them is ceratoid with longitudinal ribs and growth 

lines and it is affected by rejuvenescence. The outer wall is 

nearly continuous. 

The septa are non-carinate and slightly dilated; they may 

become thinner at their axial ends. A siphonofossula is observed 

in one specimen. Stereoplasma is locally present between the 

septa at the periphery of the other specimen. A few septa are 

characterized by a dark median line. The major septa reach more 

or less the centre of the tabularium where there is a deposit of 

stereoplasma. The minor septa are reduced to spines or short 

segments; they are occasionally absent. 

There are no dissepiments. The close and incomplete 

tabulae are often broken with a wide convex or concave axial 

part. 

There are 88 to 96 septa for a diameter of 32 mm to 38 mm. 

 

Discussion. The two Moroccan specimens coming from Ou 

Driss East are very close to the Polish material of Wrzołek 

(2002) where the outer wall is sometimes thicker. They 

resemble some coralla from the same locality identified as 

Siphonophrentis belgebaschica (Ivania, 1955) by Pedder (1999, 

pl. 6, figs 1, 5, pl. 7, figs 5, 7–8). However, this sampling differs 

from Enallophrentis corniformis by a wide open space in the 

centre of the tabularium and by much simpler tabulae. It should 

be better assigned to Siphonophrentis kullmanni (Birenheide, 

1978) from the lower to middle Givetian of the Leon Province 

in Spain described by Coen-Aubert (2017) in the Givetian of the 

Zemmour in Mauritania and considered by Pedder (1999) as one 

of the synonyms of S. belgebaschica. As already mentioned by 

Coen-Aubert (2005, 2017), the septa of the holotype of S. 

belgebaschica from the Givetian of the Gornyi Altai in Russia 

are much thicker than those of S. kullmanni. It can be added that 

S. belgebaschica is the type species of Altaiophyllum Ivania, 

1955. At the specific level, the corallum from the upper 

Givetian of Asturias in Spain illustrated by Schröder (2001b, 

fig. 3.5) as Contophrentis sp. shows many similarities with 

Enallophrentis corniformis. 

 

Distribution. The two investigated Moroccan specimens come 

from the base of the middle Givetian at Ou Driss East in the 

Ma’der. For the rest, Enallophrentis corniformis is only known 

in the lower Givetian from the Holy Cross Mountains in Poland. 

4. Stratigraphic and palaeobiogeographic conclusions 

The material investigated herein comes from four middle 

Givetian localities of the Ma’der in Morocco, across the Eifelian–

Givetian boundary (Fig. 2). It shows some biodiversity though it 

is not very abundant. 

Heliophyllum moghrabiense is the only species common to 

the four localities: in the upper Eifelian Tortodus kockelianus 

conodont Zone of Ouahlane, at the top of the Eifelian in 

Aferdou el Mrakib, in the lower Givetian of Madène el Mrakib 

and at the base of the middle Givetian from Ou Driss East 

indicated by the Polygnathus rhenanus/P. varcus conodont 

Zone. Heliophyllum moghrabiense has also been observed by 

Schröder & Kazmierczak (1999), in the lower Givetian 

Polygnathus timorensis Zone of Ouahlane. Besides Morocco, H. 

moghrabiense is known in the Givetian of eastern Afghanistan 

(Fig. 3), according to Brice (1971) and Coen-Aubert (1987). 

Traditionally, the genus Heliophyllum Hall in Dana, 1846 is 

considered as typical of Eastern North America where it is 

frequent and represented by many species (Oliver & Sorauf, 

1988; Oliver, 2007; Jamart & Denayer, 2020). 

Stringophyllum acanthicum and Acanthophyllum 

heterophyllum accompanied by a few specimens of A. 

vermiculare are interesting for correlations with Belgium and 

Germany. As mentioned by Coen-Aubert (2022, figs 4 and 5), 

they occur across the Eifelian-Givetian boundary, on the south 

side of the Dinant Synclinorium in Belgium; but they have a 

wider stratigraphic extension in the Eifelian and in the lower 

Givetian of the Eifel Hills. Additionally, Stringophyllum 

acanthicum is also present in the Givetian from central Moravia, 

in the Czech Republic (Kettnerova, 1932) whereas 

Acanthophyllum heterophyllum has been reported by Coen-

Aubert (2017) in the lower part of the Givetian from the 

Zemmour in Mauritania. Two other German taxa have been 

identified in the lower Givetian of Aferdou el Mrakib. 

Atelophyllum maximum, represented by a beautiful corallum, 

has been defined in the upper Eifelian of the Eifel Hills 

(Birenheide, 1964, 1978). The fragments of Thamnophyllum cf. 

simplex can be compared with the material of Errenst (1993) 

which comes from the middle Givetian of the Sauerland. 

Spinophyllum blacourti has been recognized at the base of the 

middle Givetian of Ou Driss East. This species introduced in the 

lower Givetian of the Boulonnais in France (Rohart, 1988) is 

very abundant at the top of this substage, on the south side of 

the Dinant Synclinorium (Coen-Aubert, 2002a). It is also known 

in the upper Givetian of the Aachen Syncline in Germany 

(Schröder, 2001a) and in the Givetian of the Alborz Mountains 

in Iran (Abassi et al. 2014a, 2014b). 

Part of the Moroccan material is more characteristic of the 

Ma’der Basin. This is the case for Stringophyllum coenaubertae 

and S. pedderi occurring at Ouahlane and Ou Driss East 

whereas Marennophyllum kaufmanni has been collected at the 

top of the Eifelian of Aferdou el Mrakib. The genus 

Marennophyllum Coen-Aubert, 2022 is well represented at the 

base of the middle Givetian from Ou Driss East by numerous 

coralla of M. maderense (Pedder, 1999) and M. pegoconus 

(Pedder, 1999) described by Pedder (1999). I have only studied 

one specimen of M. cf. kaufmanni from this locality. From the 

same outcrop, Pedder (1999, pl. 6, figs 1, 5, pl. 7, figs 5, 7–8) 

has figured two coralla of Siphonophrentis belgebaschica which 

should be better assigned to S. kullmanni as explained in the 

systematic part. Siphonophrentis. kullmanni is known in the 

lower to middle Givetian of the Leon Province in Spain and in 

the middle to upper Givetian of the Zemmour in Mauritania 

according to Coen-Aubert (2017). Siphonophrentis cantabrica 

is another Spanish species from the Givetian of Asturias and the 

Leon Province (Birenheide, 1978; Schröder, 2001b) present at 
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Ou Driss East; this taxon has been well illustrated by Wang 

(1994), in the upper Givetian of Western Yunnan in China. 

Additionally, I have observed at Ou Driss East Enallophrentis 

corniformis occurring in the lower Givetian of the Holy Cross 

Mountains in Poland (Wrzołek, 2002). As for Siphonophrentis 

subaequalis, it is a new species of siphonophrentids present in 

the lower Givetian of Aferdou el Mrakib. 

Among the material investigated herein, the massive rugose 

corals are restricted to two particular colonies: Kuangxiastraea 

sp. at Aferdou el Mrakib and Australophyllum sp. at Madène el 

Mrakib. Kuangxiastraea Yu & Kuang, 1982 has already been 

reported by Coen-Aubert (2002b, 2005), in the Ma’der where 

one colony of K. pengellyi has been collected in the Upper 

Klapperina disparilis conodont Zone indicating the upper 

Givetian. The distribution of Australophyllum Stumm, 1949 in 

the Lower Devonian and the Eifelian of Canada, Australia, 

China, Russia and neighbouring countries has been discussed by 

McLean (2018). The genus is also known in the lower Givetian 

of Australia with the species A. yohi Zhen, 1994. In Belgium, 

Australophyllum has been mentioned by Denayer (2019, 2023) 

in the lower Eifelian Wancennes Formation, on the south side of 

the Dinant Synclinorium. 

From a palaeogeographic point of view, the Ma’der Basin 

was situated during the Middle Devonian, at the northern 

Figure 2. Stratigraphic distribution for the taxa of rugose corals identified in the four localities from the Ma’der investigated herein.  

Figure 3. Geographic occurrences of Middle Devonian rugose corals from the Ma’der observed in different countries of Europe, North Africa and 

Asia.  
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margin of Gondwana. This was also the case for the Zemmour 

in Mauritania, Asturias and the Leon Province in Spain, Iran and 

Afghanistan (Coen-Aubert, 2017). Some species such as 

Heliophyllum moghrabiense, Siphonophrentis cantabrica and S. 

kullmanni are typical of North Gondwana. But there are other 

species present in the Middle Devonian of the Ma’der, such as 

Stringophyllum acanthicum, Acanthophyllum heterophyllum, A. 

vermiculare and Spinophyllum blacourti which have many 

affinities with Western Europe and sometimes with Eastern 

Europe belonging to South Laurussia. Far to the east, there is 

only one link between the Ma’der and the Western Yunnan in 

China due to the occurrence of Siphonophrentis cantabrica. For 

other groups of Middle Devonian fossils such as brachiopods 

and bryozoans, similar faunistic relations, mainly with the Old 

World Realm, have been emphasized at Aferdou el Mrakib and 

Madène el Mrakib, by Halamski & Baliński (2013), Halamski et 

al. (2022b) and Zatoń et al. (2022a). Finally, it must be 

mentioned that Australophyllum has been recognized for the 

first time in Morocco. 
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Plate 1. A–D. Marennophyllum kaufmanni n. sp. A–B. Holotype, IRScNB a13912, Aferdou el Mrakib A1; transverse and longitudinal sections.  

C–D. Paratype, IRScNB a13913, Aferdou el Mrakib A3; transverse and longitudinal sections. E–F. Stringophyllum acanthicum (Frech, 1885). 

IRScNB a13916, Ouahlane MA284; transverse and longitudinal sections. G–H. Stringophyllum pedderi n. sp. Paratype, IRScNB a13919, Ou Driss 

East MA725; transverse and longitudinal sections.  
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Plate 2. A–B. Atelophyllum maximum (Schlüter, 1882). IRScNB a13915, Aferdou el Mrakib MA402; transverse and longitudinal sections.  

C–D. Marennophyllum cf. kaufmanni n. sp. IRScNB a13914, Ou Driss East MA44; transverse and longitudinal sections. E–H. Stringophyllum 

pedderi n. sp. E–F. Holotype, IRScNB a13918, Ou Driss East MA25; transverse and longitudinal sections. G–H. Paratype, IRScNB a13920 Ou Driss 

East MA40; transverse and longitudinal sections.  
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Plate 3. A–B. Stringophyllum coenaubertae Pedder, 1999. IRScNB a13917, Aferdou el Mrakib A2; transverse and longitudinal sections.  

C–G. Acanthophyllum heterophyllum (Milne–Edwards & Haime, 1851). C–D. IRScNB a13921, Ouahlane MA263; transverse and longitudinal 

sections. E. IRScNB a13922, Ou Driss East MA11; transverse section. F–G. IRScNB a13923, Ou Driss East MA16; transverse and longitudinal 

sections.  
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Plate 4. A–B. Acanthophyllum vermiculare (Goldfuss, 1826). IRScNB a13924, Ou Driss East MA43; transverse and longitudinal sections.  

C–D. Australophyllum sp. IRScNB a13925, Madène el Mrakib MA544; transverse and longitudinal sections. E–F. Heliophyllum moghrabiense Le 

Maître, 1947. IRScNB a13926, Ouahlane MA281; transverse and longitudinal sections.  
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Plate 5. A–B. Heliophyllum moghrabiense Le Maître, 1947. IRScNB a13927, Aferdou el Mrakib A8; transverse and longitudinal sections.  

C–D. Spinophyllum blacourti (Rohart, 1988). IRScNB a13928, Ou Driss East MA9; transverse and longitudinal sections. E–F. Kuangxiastraea sp. 

IRScNB a13930, Aferdou el Mrakib MA401; transverse and longitudinal sections.  
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Plate 6. A–B. Siphonophrentis subaequalis n. sp. Holotype, IRScNB a13932, Aferdou el Mrakib MA403; transverse and longitudinal sections.  

C–D. Siphonophrentis cantabrica Birenheide, 1978.IRScNB a13934, Ou Driss East MA718; transverse and longitudinal sections. E–F. Spinophyllum 

blacourti (Rohart, 1988). IRScNB a13929, Ou Driss East MA6; transverse and longitudinal sections.  
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Plate 7. A–B. Thamnophyllum cf. simplex Errenst, 1993. IRScNB a13931, Aferdou el Mrakib P154; transverse and longitudinal sections. 

C. Siphonophrentis subaequalis n. sp. Paratype, IRScNB a13933, Aferdou el Mrakib MA404; transverse section. D. Siphonophrentis cantabrica 

Birenheide, 1978. IRScNB a13935, Ou Driss East MA707; transverse section. E–F. Enallophrentis corniformis (Gürich, 1896). IRScNB a13936, Ou 

Driss East MA351; transverse and longitudinal sections.  




