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ABSTRACT. Frechastraea pentagona (Goldfuss, 1826), type species of Frechastraea Scrutton, 1968, F. minima (Rozkowska, 1953), F. 
micrommata (Roemer, 1852), F. kaisini (Tsien, 1978), F. cf. tungkanlingensis (Yoh, 1937), F. crassiseptata (Tsien, 1978) and F. limitata 
(Milne-Edwards & Haime, 1851) occur mainly in the Upper Palmatolepis rhenana conodont Zone. Their stratigraphic distribution 
is discussed in the Upper Frasnian of Belgium and compared with other areas of Western and Eastern Europe. The Belgian material 
previously identified as Frechastraea micrastraea (Penecke, 1904) is now assigned to F. crassiseptata. The Champ Broquet Formation 
is proposed herein to include the Neuville and Les Valisettes Members which were formerly considered as two different formations. 
The red marble lenses of the Petit-Mont Member are developed at different levels of the Champ Broquet Formation, in the Dinant 
Synclinorium.
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1. Introduction

Three species of the genus Frechastraea Scrutton, 1968, namely 
F. phillipsastraeiformis (Moenke, 1954), F. coeni Coen-Aubert, 
2012 and F. glabra Coen-Aubert, 2012, have been described 
by Coen-Aubert (2012) at the base of the Upper Frasnian 
from Belgium. In continuation of this paper, six species and 
one form of Frechastraea are revised herein; these are F. 
pentagona (Goldfuss, 1826), type species of the genus, F. 
minima (Rozkowska, 1953), F. micrommata (Roemer, 1852), 
F. kaisini (Tsien, 1978), F. cf. tungkanlingensis (Yoh, 1937), F. 
crassiseptata (Tsien, 1978) and F. limitata (Milne-Edwards & 
Haime, 1851). Most of these occurrences characterize the Upper 
Palmatolepis rhenana conodont Zone. As mentioned by Coen-
Aubert (2012), the base of the Upper Frasnian has been fixed by 
the Subcommission on Devonian Stratigraphy, at the entry of the 
conodont Palmatolepis semichatovae. According to Sandberg 
et al. (1992), the entry of P. semichatovae is observed within 
the Lower Palmatolepis rhenana Zone, together with the first 
occurrence of Ancyrognathus triangularis, in bed 150 lying 2.6 m 

above the base of the Neuville Formation as it is exposed along 
the southern access road to the Lion quarry at Frasnes, on the 
south side of the Dinant Synclinorium. Additionally, the massive 
rugose coral Frechastraea coeni was noted as an excellent marker 
for the base of the Upper Frasnian in Belgium by Coen-Aubert 
(2012).

During the revision of the geological map of Wallonia, several 
Palaeozoic structural units have been redefined in Southern 
Belgium by Belanger et al. (2012). According to these authors 
and to Delmer (2004), there is no Namur Synclinorium as its two 
flanks do not belong to the same structural unit. Then Delmer 
(2004) suggested using the expression Namur Basin just as it is 
the case for the Campine Basin. 

The main part of the material investigated herein was collected 
by the author and Michel Coen in situ, during geological surveys 
made bed by bed in different localities from the southern part of 
Belgium (Fig. 1). This sampling is supplemented by a few older 
thin sections referred in this paper to the “Old collection from the 
Institut royal des Sciences naturelles de Belgique”. 

Figure 1. Geological setting and locality map in the southern part of Belgium. The small outliers of Streupas and Kinkempois are situated close to Liège, 
at the western end of the Vesdre Massif and are located with precision by Coen-Aubert (1974b, fig. 2). L corresponds to Louveigné, on the northeastern 
side of the Dinant Synclinorium.
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2. Geological setting and lithostratigraphy

The Champ Broquet Formation (Fig. 2) is proposed herein, 
within the Dinant Synclinorium, to include the Neuville and 
Les Valisettes Members which were formerly considered as two 
different formations by Boulvain et al. (1993, 1999). The Neuville 
Formation was introduced by Tsien (1974, 1975) for a succession 
of four lithological units in the Philippeville Massif. It was then 
reduced to the first two lithological units of Tsien (1974, 1975) by 
Boulvain et al. (1993, 1999) who assigned its last two lithological 
units to the Les Valisettes Formation. Moreover, Boulvain et al. 
(1999) referred to the Petit-Mont Member the reefal lens of red 
limestone exposed in the Petit-Mont quarry at Vodelée which 
starts its development a few metres above the base of the Neuville 
Member and continues to grow up rather high, laterally to the Les 
Valisettes Member. In the Philippeville Massif, a similar situation is 
observed in the Haumont quarry also at Vodelée, the Beauchâteau 
quarry at Senzeille and the Tapoumont quarry at Neuville whereas 
the smaller red bioherm of Les Bulants quarry from the same 
locality is nearly limited to the Neuville Member. The stratotype of 
the Champ Broquet Formation is the same as those of the Neuville 
and Les Valisettes Members described by Boulvain et al. (1999). 
Champ Broquet is a place situated to the south of the two railway 
sections which constitute this stratotype; it can be seen on the map 
published by Boulvain et al. (1999, p. 72).

On the south side of the Dinant Synclinorium, the lenses 
of the Petit-Mont Member are often restricted to the Neuville 
Member whereas the Les Valisettes Member is poorly developed 
and overlain by a great thickness of black shales belonging to 
the Matagne Formation. In the Philippeville Massif, the Matagne 
Formation is much reduced and according to Boulvain et al. 
(1999), nodular limestones rich in massive rugose corals are 
locally present in the underlying Les Valisettes Member, in the 
vicinity of the big lenses of the Petit-Mont Member.

As it is defined in this paper, the Champ Broquet Formation 
resembles more than before the Moulin Liénaux and Grand 
Breux Formations, mostly represented on the south side of the 
Dinant Synclinorium, where bioherms also occur. Indeed, the 
nodular limestones of the Neuville Member serve as basement 
for the lenses of the Petit-Mont Member just as it is the case for 
the Chalon Member at the base of the bioherms of the Arche 
Member in the Moulin Liénaux Formation and for the Bieumont 
Member at the base of the bioherms of the Lion Member in the 
Grand Breux Formation. The predominantly shaly sediments of 
the Les Valisettes Member are present laterally and above the 
lenses of the Petit-Mont Member. The same situation exists for 
the Ermitage Member in the Moulin Liénaux Formation and for 
the Boussu-en-Fagne Member in the Grand Breux Formation.

However, there are differences with the reefal lenses of the 
Petit-Mont Member exposed along the southeastern side of the 
Dinant Synclinorium. Indeed, the red marble bioherms of Sy, 
Bomal, Durbuy, Barvaux and Grandhan investigated by Coen 
(1974) and Coen et al. (1977) start on a basement formed by two 
beds of limestones, which has been correlated by these authors 

with the base of the Matagne Formation, on the south side of the 
Dinant Synclinorium. That is to say that the lenses of the Petit-
Mont Member from the southeast side of the Dinant Synclinorium 
are younger than the Neuville Member and entirely developed in 
the Les Valisettes Member which is capped in this area by the 
purple shales of the Barvaux Formation. Locally, massive rugose 
corals occur in the Barvaux Formation, for instance at Sinsin and 
Marche-en-Famenne.

To the northwest of the Philippeville Massif, there are other 
small lenses of the Petit-Mont Member at Barbençon, Solre-
Saint-Géry and Leugnies. These quarries studied by Dumoulin 
(2001) are once more lateral to the Les Valisettes Member which 
is succeeded in these localities by the Famenne Formation. 
This also the case in the Rance Anticline where a bioherm of 
the Petit-Mont Member is followed after an unconformity by 
Famennian shales of the Famenne Formation with conodonts of 
the Palmatolepis triangularis Zone. The data about Rance have 
been provided by Biron et al. (1983) and Muchez et al. (1996). So 
the position of the Petit-Mont Member is highly variable in the 
Champ Broquet Formation.

Along the eastern side of the Dinant Synclinorium, the Champ 
Broquet Formation passes laterally into the Aisemont Formation 
which characterizes the north side of the same structural unit, 
the south side of the Namur Basin and the Vesdre Massif. The 
Aisemont Formation, which is also present at Huccorgne on the 
north side of the Namur Basin and in the Campine Basin, consists 
of two levels of limestone separated by shales. According to Coen 
(1974, pl. I) and Coen et al. (1977, fig. 1), the basement of the 
Petit-Mont Member along the southeastern border of the Dinant 
Synclinorium can be correlated with a bed of limestone occurring 
within the middle shaly part of the Aisemont Formation, at 
Comblain-la-Tour and Aywaille on its northeastern side. Above 
the Aisemont Formation, the base of the Lambermont Formation 
corresponds to the base of the Barvaux Formation for Boulvain 
et al. (1999). The presence of nodular limestones with massive 
rugose corals close to the base of the Lambermont Formation is 
one of the characteristics of this lithostratigraphic unit. As for 
the Falisolle Formation, it has been introduced by Delcambre 
& Pingot (2000, 2014); its stratotype is situated at Aisemont on 
the south side of the Namur Basin. The Falisolle Formation is 
mostly represented by shales between the top of the Aisemont 
Formation and the base of Middle Famennian sandstones; so it 
crosses the Frasnian-Famennian boundary. The Frasnian part of 
the Falisolle Formation is developed laterally to the main part of 
the Lambermont Formation. It has been used recently by Denayer 
& Poty (2010) and Denayer et al. (2012).

For these northern areas, detailed geographic and stratigraphic 
information with maps showing the localities and outcrops is 
provided by:

- Coen-Aubert (1974a, b), Coen (1974) and Coen-Aubert & 
Coen (1975) for the Vesdre Massif, the Streupas and Kinkempois 
outliers, the Theux Window and the north side of the Dinant 
Synclinorium;

Figure 2. Lithostratigraphy 
in the Upper Frasnian from 
the south side of the Dinant 
Synclinorium, the Philippeville 
Massif, the southeastern side of 
the Dinant Synclinorium and 
the northern facies. The latter 
characterize the north side of 
the Dinant Synclinorium, the 
south side of the Namur Basin 
and the Vesdre Massif. The 
broken line corresponds to the 
base of the Upper Frasnian.
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- Coen-Aubert & Lacroix (1979, 1985) and Coen (1976) for 
the Namur Basin and the La Tombe outlier (Landelies);

- Poty (1982) for the Visé area;
- Coen-Aubert (2014) for the Campine Basin (Booischot and 

Heibaart boreholes).

3. Systematic Palaeontology

All the figured specimens are stored in the Collection of 
Palaeontology from the Institut royal des Sciences naturelles de 
Belgique at Brussels (IRScNB).

Family Phillipsastreidae Roemer, 1883

Genus Frechastraea Scrutton, 1968

Type species. By original designation, Cyathophyllum 
pentagonum Goldfuss, 1826.

Diagnosis. Massive rugose corals, pseudocerioid to astreoid 
at times with small corallites. Septa of two orders, carinate or 
non-carinate, dilated in the dissepimentarium and occasionally 
thicker at its inner border, thin in the tabularium. Major septa 
extending nearly to the axis of the corallites or restricted to the 
dissepimentarium. Dissepimentarium composed of several rows 
of small globose dissepiments arranged in horizontal layers with 
possible occurrence of a few horseshoe dissepiments at the border 
of the tabularium. Tabulae complete or incomplete.

Frechastraea pentagona (Goldfuss, 1826)
(Plate 1A-H)

* v 1826 Cyathophyllum pentagonum nobis; Goldfuss : 60, 
pl. 19, fig. 3.
1851 Acervularia pentagona; Milne-Edwards & Haime : 418.
1851 Acervularia goldfussi; Milne- Edwards & Haime : 417.
1853 Acervularia pentagona; Milne-Edwards & Haime : 238, 
pl. 53, figs 5-5b.
1853 Acervularia goldfussi; Milne-Edwards & Haime : 236, 
pl. 53, figs 3-3a.
1881 Acervularia pentagona Goldf. sp.; Schlüter : 89, pl. 9, 
figs 4-5.
1883 Acervularia pentagona; Roemer : 352, fig. 70.
p. 1885 Phillipsastrea pentagona Goldf. sp.; Frech : 54, pl. 3, 
figs 6?, 9-10 (non figs 7-8), pl. 8, fig. 3.
non 1952 Phillipsastraea pentagona (Goldf.); Soshkina : 
102, pl. 43, fig. 145.
non 1952 Phillipsastraea pentagona Goldfuss; Ivania : p. 
135, pl. 1, fig. 2.
v ? 1953 Phillipsastraea pentagona Goldfuss; Rozkowska : 
64, pl. 8, fig. 7.
non 1955 Phillipsastraea pentagona (Goldfuss); Ivania : 223, 
pl. 43, fig. 2.
non 1960 Phillipsastraea pentagona Goldfuss, 1826; 
Zheltonogova & Ivania : 381, pl. D-34, fig. 2.
non 1965 Phillipsastraea pentagona Goldfuss; Ivania : 182, 
pl. 99, figs 423-424.
v 1967 Hexagonaria pentagona (Goldfuss, 1826); Pickett : 
60, fig. 17, pl. 3, fig. 10, pl. 4, fig. 13, pl. 7, fig. 30.
p. 1967 Phillipsastraea pentagona (Goldfuss); Sorauf : 29, 
figs 13, 1a-b (non figs 6, 1a-g, figs 13, 1c-f).
p. 1967 Phillipsastraea goldfussi (de Verneuil & Haime); 
Sorauf : 27, figs 10, 1a-f (non figs 11, 1a-b).
v non 1968 Phillipsastraea pentagona (Goldfuss); Tsien : pl. 
2, figs 3-4, pl. 3, fig. 11, pl. 5, fig. 1.
p. 1968 Frechastraea pentagona pentagona (Goldfuss); 
Scrutton : 233, pl. 7, figs 2-5 (non pl. 6, fig. 5, pl. 7, fig. 1).
non 1971 Phillipsastraea pentagona (Goldfuss); Tsien : figs 
32, 2a-b.
v p. 1974a Phillipsastrea pentagona pentagona (Goldfuss, 
G.A., 1826); Coen-Aubert : 10, pl. 1, figs 4-6 (non pl. 1, fig. 
1).
v 1974b Phillipsastraea pentagona (Goldfuss); Coen-
Aubert : pl. 3, fig. 3.
non 1975 Frechastraea pentagona (Goldfuss); 

Besprozvannykh et al. : pl. 16, fig. 2.
v non 1975 Phillipsastrea pentagona; Tsien : fig. 26o.
v non 1977 Phillipsastrea pentagona; Tsien : figs 7c-d.
v 1977 Frechastraea pentagona pentagona; Coen et al. : 326.
v non 1978 Phillipsastrea pentagona (Goldfuss, 1826); 
Tsien : 205, fig. 7, pl. 1, fig. 7.
non 1978 Frechastraea pentagona pentagona (Goldfuss, 
1826); Birenheide : 102, pl. 16, fig. 1.
v 1981 Frechastraea pentagona (Goldfuss); Hill : F284, figs 
182, 2a-c.
? 1986 Frechastraea pentagona pentagona (Goldfuss); 
Sorauf & Pedder : pl. 5, figs 2, 5.
v p. 1987 Frechastraea pentagona pentagona (Goldfuss, 
G.A., 1826); Coen-Aubert : 50.
non 1992 Frechastraea pentagona (Goldfuss 1826); Hladil et 
al. : pl. 12, fig. 5.
1998 Frechastraea (Frechastraea) pentagona pentagona 
(Goldfuss 1826); Birenheide: 177, pl. 3, fig. 2.
non 2003 Frechastraea pentagona (Goldfuss, 1826); 
Fedorowski : p. 121, pl. 62, figs 1-5.
v 2014 Frechastraea pentagona (Goldfuss, 1826); Coen-
Aubert : fig. 3C.

Holotype. Specimen GMBo 206 stored in the Goldfuss 
collection from the Paläontologisches Institute of the University 
of Bonn in Germany. Limbourg in Belgium (Fig. 1), Transition 
limestone from the area of Namur (Frasnian?). This specimen 
has been chosen as lectotype by Pickett (1967). However as 
mentioned by Birenheide (1998), there was only one colony 
assigned to Frechastraea pentagona by Goldfuss (1826); so it is 
a holotype by monotypy. Pl. 19, fig. 3 in Goldfuss (1826), fig. 17, 
pl. 3, fig. 10, pl. 4, fig. 13 and pl. 7, fig. 30 in Pickett (1967), pl. 7, 
fig. 5 in Scrutton (1968) and fig. 182, 2a-b in Hill (1981).

Material. 50 specimens with 97 thin sections. Personal 
sampling with that of M. Coen: Heibaart borehole at 1593 m; 
Chênée MC-1974-83-H58; Chênée MC-1974-84-L1; Verviers 
MC-1974-7-2, 16 and 18; Verviers MC-1974-56-402, 405 
and 408; Verviers MC-1988-4-A684, A685, A686 and A688; 
Limbourg MC-1974-9-A87, A91 and A92; Limbourg MC-174-
36-L43; Limbourg MC-1974-29-F76; Spa MC-1974-92-11 and 
12; Esneux MC-1974-89-F84; Ferrières MC-1974-110- l. 12748 
and l.12749; Aye MC-1974-112-5; Aye MC-114-D809, D810, 
D812, D814, D817, D818B and D820; Senzeille MC-1974-
14-P33 and P36; Senzeille MC-1974-15-T887; Froidchapelle 
MC-71-C937, C938, C941, C943, C944 and C946; Froidchapelle 
MC-75-C992, C998, C999, D101, D105, D107 and D116; Surice 
MC-1986-5-B43 and B44; Rance MC-132-R3.

Diagnosis. A pseudocerioid species of Frechastraea with 20 
to 24 septa at tabularial diameters of 1.1 mm to 1.8 mm. Septa 
non-carinate and slightly dilated in the dissepimentarium with a 
short bulbous thickening at its inner border. Major septa reaching 
the axis of the corallites.

Description. The material consists of platy, tabular and 
nodular colonies which are complete or fragmentary. Their height 
varies between 1 cm and 7.5 cm whereas the largest piece reaches 
an area of 15 cm x 8.5 cm. The corallites polygonal in shape are 
separated by a zigzagged or sometimes straight pseudotheca. In 
very few specimens, the outer zigzagged wall is locally weaker or 
even absent giving a more or less astreoid look. Some lateral and 
pericalicinal offsets have been observed.

The septa are normally non-carinate; however, a few knobbly, 
spinose and yardarm carinae are present in some colonies. The 
septa are usually weakly dilated in the dissepimentarium and 
become thin in the tabularium or slightly beyond their entry into 
it. They are characterized by some thickening in a very narrow 
area at the border or the tabularium where an inner wall is 
occasionally seen in transverse or in longitudinal section.

The major septa reach the axis of the corallites where they 
are often fusing partially or totally and forming pseudofossulae. 
In the centre of the tabularium, there are sometimes a thin 
pseudocolumella, an open space or a small and more or less 
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complete pseudoaulos; in rare cases, the major septa are hardly 
extending into the tabularium. The minor septa traverse the entire 
dissepimentarium; occasionally, they are barely projecting into 
the tabularium.

The dissepimentarium consists of 3 to 8 or even 2 to 10 
rows of globose dissepiments which are arranged in horizontal 
layers. In a few colonies occur locally at the border of the 
tabularium small horseshoe and specialized dissepiments or one 
row of inclined dissepiments. The tabulae, which are frequently 
disrupted by axial ends of major septa, are incomplete and 
intersecting laterally with sometimes a flat-topped axial part; they 
are rarely horizontal, concave or convex.

There are 18 to 26 or even 28 septa per corallite. The width of 
the tabularium ranges from 1 mm to 2.1 mm and even to 2.5 mm. 
The diameter of the corallites varies commonly between 3 mm 
and 5.5 mm and more generally between 2.5 mm and 6.3 mm, 
but it may reach 6.9 mm.

Discussion. After this revision and the list of synonymy 
provided herein, it is clear that Frechastraea pentagona is not a 
very well understood species though its holotype has been figured 
several times. The type specimen has been collected at Limbourg 
in Belgium (Fig. 1) as read by Pickett (1967) on the label stored 
in Bonn. The name of Limbourg was already mentioned by 
Milne-Edwards & Haime (1851, 1853) whereas Roemer (1883) 
added that the colony described by Goldfuss (1826) comes from 
Verviers. Limbourg is built on the Famennian of the Vesdre 
Massif (Laloux et al., 1996), about 2 km to the northeast of the 
outcrop Limbourg MC-1974-9 at Les Surdents where I have 
collected three specimens of F. pentagona in the Upper Frasnian 
Lambermont Formation. And the small village Les Surdents is 
situated a few kilometres to the northeast of Verviers. Moreover, 
I have sampled several colonies of F. pentagona at Lambermont 
and Pepinster (Plate 1C) close to Verviers, also in the Lambermont 
Formation. All these localities have been described in detail by 
Coen-Aubert (1974b) and Birenheide et al. (1991).

The holotype and the Belgian material of F. pentagona are 
characterized by septa slightly dilated in the dissepimentarium 
with a short bulbous thickening restricted to the border of the 
tabularium, normally without any trace of inner wall in both 
transverse and longitudinal sections. Some colonies identified 
as F. goldfussi (De Verneuil & Haime, 1850) by Milne-Edwards 
& Haime (1853, pl. 53, fig. 3) and Sorauf (1967, figs 10, 1a-f) 
are certainly representatives of F. pentagona. As mentioned by 
Coen-Aubert (2012), the holotype of F. goldfussi is lost and it is 
impossible to know what is the species in actuality. Specimens 
with an inner wall and very small corallites, which were assigned 
to F. pentagona by Scrutton (1968, pl. 6, fig. 5, pl. 7, fig. 1) and 
Hladil et al. (1992, pl. 12, fig. 5) seem to be very close to F. 
minima. The material from the Upper Frasnian of the Kuznetsk 
Basin in Russia referred to F. pentagona by Ivania (1952, 1955, 
1965) and Zheltonogova & Ivania (1960) probably belongs to F. 
crassiseptata.

Finally, F. phillipsastraeiformis from the Middle to the 
Upper Frasnian of the Holy Cross Mountains in Poland, which 
has been compared with F. pentagona by Coen-Aubert (2012), 
is distinguished by weakly carinate and spindle-shaped dilated 
septa and by slightly greater septal number and diameters of the 
tabularia and corallites.

Distribution. Frechastraea pentagona occurs rather high in 
the Upper Frasnian from various areas of Belgium. The material 
collected by the author and M. Coen comes from:

- the base of the Falisolle Formation in the Campine Basin;
- the lower part of the Lambermont Formation in the 

Kinkempois outlier, the Vesdre Massif, the Theux Window and 
the northeast side of the Dinant Synclinorium;

- the Les Valisettes Member in the Philippeville Massif at 
Neuville, Senzeille and Cerfontaine whereas F. pentagona has 
also been observed at the top of the Petit-Mont Member, in the 
Hautmont quarry at Vodelée and in the Renlies Anticline;

- the Barvaux Formation at Marche-en-Famenne and Sinsin, 
on the southeast side of the Dinant Synclinorium.

Outside Belgium, F. pentagona is known in the Upper 
Frasnian from South Devon in Great Britain as well as from the 
Harz Mountains, the Aachen Syncline and the Land North Rhine-
Westphalia in Germany. It may be present in the Upper Frasnian 
from the Holy Cross Mountains in Poland.

Frechastraea minima (Rozkowska, 1953)
(Plate 2A-G)

v 1953 Phillipsastraea pentagona Goldfuss var. minima nov.; 
Rozkowska : 66, pl. 8, fig. 9.
v p. 1967 Phillipsastraea pentagona minima Rozkowska; 
Sorauf : 31, figs 14, 1a-b (non fig. 14, 1c).
1968 Frechastraea pentagona (Goldfuss) minima 
(Rozkowska); Scrutton : 236, pl. 8, figs 1-3.
v p. 1968 Phillipsastraea pentagona (Goldfuss); Tsien : pl. 2, 
fig. 3, pl. 3, fig. 11, (non pl. 2, fig. 4, pl. 5, fig. 1).
v 1974a Phillipsastrea pentagona minima Rozkowska, M., 
1953; Coen-Aubert : 12, pl. 2, figs 1-3.
v 1975 Phillipsastrea pentagona; Tsien : fig. 26o.
v 1977 Phillipsastrea pentagona; Tsien : figs 7c-d.
v 1978 Phillipsastrea pentagona (Goldfuss, 1826), var. 
minima Rozkowska, 1953; Tsien : 205, pl. 2, fig. 1.
v 1978 Phillipsastrea frocapella nov. sp.; Tsien : 207, pl. 2, 
fig. 3.
v 1978 Phillipsastrea pentagona (Goldfuss, 1826); Tsien : 
205, fig. 7, pl. 1, fig. 7.
v 1978 Phillipsastrea sp. 1; Tsien : 208, pl. 2, fig. 7. 
non 1978 Frechastraea pentagona minima (Rozkowska, 
1953); Birenheide : pl. 16, fig. 2.
non 1978 Frechastraea pentagona minima (Rozkowska); 
Kong & Huang : 87, pl. 30, fig. 3.
v 1983 Frechastraea pentagona pentagona (Rozkowska, M., 
1953); Biron et al. ; pl. 1, fig. 3.
v 1987 Frechastraea pentagona minima (Rozkowska, M. 
1953); Coen-Aubert : 50, pl. 2, figs 7-8.
2001 Frechastraea pentagona minima (Rozkowska 1953); 
Schröder : 67, pl. 3, fig. 13.
v 2003 Scruttonia minima (Rozkowska, 1953); Fedorowski : 
123, pl. 66, fig. 1.

Holotype. Specimen A98 stored in the Department of Geology 
from the University of Poznan, Poland. Upper Frasnian of Psie 
Gorki at Kielce, Holy Cross Mountains, Poland. Pl. 8, fig. 9 in 
Rozkowska (1953) and pl. 66, fig. 1 in Fedorowski (2003).

Material. 54 specimens with 95 thin sections. Personal 
sampling with that of M. Coen and F. Tourneur: Visé MC- 1977-
1-D and E; Senzeille MC-1974-14-N74, P37, P50, P53, P54, 
P55, P57, T863, T864, T865 and T87; Senzeille MC-1974-15- 
B29, B30, B33, N54, T881, T882, T883, T885, T8810, T891, 
T892, T893 and T894; Froidchapelle MC-71-C939 and C949; 
Froidchapelle MC-75-C993B and D115; Surice MC-1986-
5-A523, A524, B18, B40, B41 and B42; Rance MC-1978-17-1, 
3, 4, 5, 6, V91, V92, V93, V94, V97A and V98; Rance MC-1978-
18-W1, W2, W3, W6, W8, W10 and W12.

Diagnosis. An astreoid to pseudocerioid species of 
Frechastraea with 16 to 22 septa at tabularial diameters of 0.7 
mm to 1.3 mm. Major septa reaching the axis of the corallites. 
Inner wall systematically present at the border of the tabularium.

Description. The material consists of complete and 
fragmentary colonies which are platy, sheet-like and rarely 
tabular or nodular. Their height varies between 1 cm and 4.5 cm 
and reaches 6 cm in one specimen whereas the largest piece has 
an area of 15 cm x 11 cm. On colony is encrusted by a laminar 
stromatoporoid and another one by an auloporid. The corallites 
not regularly polygonal in shape are separated by a zigzagged 
pseudotheca which is weak to more or less strong; occasionally, 
they are connected by confluent septa. So the colonies are astreoid 
to pseudocerioid or locally thamnasterioid. Among the material 
from Beauchâteau quarry at Senzeille and Cerfontaine, the look is 
more often pseudocerioid with sometimes a straight pseudotheca 
(Plate 2A-B). A few lateral, pericalicinal and axial offsets have 
been observed.
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The septa are usually non-carinate, slightly dilated in the 
dissepimentarium and thin in the tabularium. They are more 
thickened and contiguous at the very boundary between the 
dissepimentarium and the tabularium where an inner wall is 
formed; this continuous ring is present in both transverse and 
longitudinal sections. The major septa reach the axis of the 
corallites where they are fusing laterally, more or less completely 
axially or forming pseudofossulae. In the centre of the tabularium, 
there are occasionally a pseudocolumella, a pseudoaulos, a plane 
of bilateral symmetry or an open space; in rare cases, the major 
septa are hardly extending into the tabularium. The minor septa 
traverse all the dissepimentarium; sometimes, they are barely 
projecting into the tabularium.

The dissepimentarium is composed of 3 to 6 or even 2 to 8 
rows of globose and occasionally flattened dissepiments which are 
arranged in horizontal layers. At the border of the tabularium, the 
inner wall consists of a very narrow tight fan of septal trabeculae. 
The tabulae, which may be disrupted by axial ends of major septa, 
are incomplete and intersecting laterally with sometimes a flat-
topped axial part; they are occasionally horizontal or concave and 
rarely convex.

There are 14 to 24 septa per corallite. The width of the 
tabularium ranges from 0.6 mm to 1.4 mm. The diameter of the 
corallites varies commonly between 2 mm and 4 mm and more 
generally between 1.4 mm and 4.5 mm.

Discussion. Frechastraea minima has been erected by 
Rozkowska (1953) as a subspecies of F. pentagona. It is separated 
from this taxon by astreoid colonies which are occasionally 
pseudocerioid or even locally thamnasterioid, by the systematic 
occurrence of an inner wall in both transverse and longitudinal 
sections and by slightly smaller septal number and diameters 
of the tabularia and corallites. Pseudocerioid colonies with an 
inner wall and rather small corallites such as that illustrated Plate 
2A-B are now assigned to F. minima contrary to the opinion of 
Coen-Aubert (1987) who attributed them to F. pentagona. This 
also the case for some specimens identified by Tsien (1968, 1975, 
1977, 1978) as F. pentagona. For the same reason, the colony 
described by Tsien (1978) as Phillipsastrea sp. 1 is referred to 
Frechastraea minima. F. frocapella (Tsien, 1978) was already 
considered as a synonym of F. minima by Coen-Aubert (1987). 
The pseudocerioid colony from the Upper Frasnian of the Holy 
Cross Mountains in Poland ascribed by Rozkowska (1953, pl. 8, 
fig. 8) to F. micrommata is probably a representative of F. minima, 
but it has not been figured in longitudinal section. The material 
illustrated by Birenheide (1978) and Kong & Huang (1978) as F. 
minima is different from this species, by several characters and 
more particularly by the absence of an inner wall.

Distribution. The Belgian material has been collected by the 
author, M. Coen and F. Tourneur in the Upper Frasnian of the 
Visé area and the Philippeville Massif where it is present in the 
les Valisettes Member at Neuville, Senzeille, Cerfontaine and 
Vodelée. However, Frechastraea minima occurs also at the top 
of the red bioherms of the Petit-Mont Member in the Haumont 
quarry at Vodelée and in the Rance Anticline.

Outside Belgium, the species is known in the Upper Frasnian 
from South Devon in Great Britain, the Aachen Syncline in 
Germany and the Holy Cross Mountains in Poland.

Frechastraea micrommata (Roemer, 1852)
Plate 3A-C

*1852 Smithia micrommata n. sp.; Roemer : 197, pl. 51, figs
20 a-b.
non 1885 Phillipsastrea pentagona Goldf. sp. var. 
micrommata Ferd. Roemer; Frech : 56, pl. 3, figs 11-13, pl. 
8, fig. 1.
non 1952 Phillipsastraea micrommata A. Röem.; Ivania : 
134, pl. 1, fig. 1, pl. 4, fig. 3, pls. 7-8.
non 1953 Phillipsastraea pentagona Goldfuss var. 
micrommata (F. Roemer); Rozkowska : 66, pl. 8, fig. 8.
non 1955 Phillipsastraea micrommata (A. Roemer); Ivania : 
223, pl. 43, fig. 1.

non 1958 Phillipsastraea pentagona Goldf. var. micrommata 
(F. Roemer); Bulvanker : 123, pl. 60, figs 1-3, pl. 61, figs 4-5.
non 1959 Phillipsastraea pentagona (Goldfuss) var. 
micrommata (F. Roemer); Middleton : 156, fig. 6f.
non 1960 Phillipsastraea micrommata F. Roemer, 1883; 
Zheltonogova & Ivania : 382, pl. D-35, fig. 2.
non 1965 Phillipsastraea micrommata F. Roemer; Ivania : 
182, pl. 99, figs 421-422.
non 1965 Phillipsastraea aff. pentagona Goldfuss var. 
micrommata (Roemer); Bulvanker : pl. 22, fig. 1.
non 1967 Phillipsastraea pentagona micrommata (Roem.); 
Nikolaev & Rzonsnitskaya : pl. 7, fig. 13.
v p. 1967 Phillipsastraea pentagona (Goldfuss); Sorauf : 29, 
figs 13, 1e-f (non figs 13, 1a-d). 
1968 Frechastraea micrommata (C.F. Roemer); Scrutton : 
240, pl. 8, figs 4-5.
v p. 1968 Phillipsastraea goldfussi (de Vern. et H .); Tsien : 
pl. 3, fig. 10 (non pl. 1, figs 3-4, pl. 4, fig. 6, pl. 5, fig. 2). 
1971 Phillipsastraea goldfussi (Edwards and Haime) var. 
minima; Tsien : pl. 32, fig. 1b.
v 1974a Phillipsastrea pentagona micrommata (Roemer,C.F., 
1852); Coen-Aubert : 16, pl. 2, figs 6-7.
v 1975 Phillipsastrea micrommata; Tsien : fig. 26k.
v 1977 Phillipsastrea micrommata; Tsien : figs 8a-b.
v 1978 Phillipsastrea micrommata (Roemer, 1852); Tsien : 
205, fig. 5.
1978 Frechastraea micrommata (C.F. Roemer 1852); 
Birenheide : 103, fig. 54.

Lectotype. Specimen n° 34 chosen by Scrutton (1968) and 
stored in the collections from the Paläontologisches Institute of 
the University of Bonn in Germany. Devonian, probably Frasnian 
of Ferques in the Boulonnais, France. Pl. 51, figs 20a-b in Roemer 
(1852), pl. 8, figs 4-5 in Scrutton (1968) and fig. 54 in Birenheide 
(1978).

Material. 13 specimens with 22 thin sections. Personal 
sampling with that of H.H. Tsien: Senzeille MC-1974-14-N73; 
Froidchapelle MC-71-C950; Froidchapelle MC-75-C993A and 
C997; Beauchâteau quarry at Senzeille 6455. Old collection 
from the Institut royal des Sciences naturelles de Belgique: 
Senzeille 6816a, b-F2i -15682; Senzeille 6839-F2i-15760, 15761 
and 15769; Senzeille 6840 (= Beauchâteau quarry)-F2i-15592; 
Senzeille 6854-F2i-15826; Saint-Georges 7006-F2IIIc-16801; 
Saint-Georges 7010-F2IIIc-16748.

Diagnosis. A pseudocerioid species of Frechastraea with 20 
to 22 septa at tabularial diameters of 1.1 mm to 1.5 mm. Septa non-
carinate, rather slender and restricted to the dissepimentarium. 
Inner wall systematically present at the border of the tabularium.

Description. The material consists of rather small colonies 
whose height varies between 1.5 cm and 4 cm. The corallites 
polygonal in shape are separated by a zigzagged or rarely straight 
pseudotheca. In a few specimens, the outer zigzagged wall is 
locally weaker giving a more or les astreoid look. Some lateral 
offsets have been observed.

The septa are non-carinate and rather slender or slightly 
dilated in the dissepimentarium to which all of them are 
normally restricted. In a few colonies, some major septa are 
hardly projecting into the tabularium where they may be thinner; 
pseudofossulae are only occurring in some corallites of one 
specimen. A thin inner wall is nearly systematically present a the 
border of the tabularium and it is formed by the thickening of the 
inner septal ends and the inner row of dissepiments.

The dissepimentarium consists of 3 to 6 or even 2 to 8 rows 
of globose and more or less flattened dissepiments which are 
arranged in horizontal layers. A thin inner wall is usually present 
at the border of the tabularium, without any trace of septal 
trabeculae. The tabulae are horizontal, concave or incomplete and 
intersecting laterally; they are rarely convex.

There are 18 o 24 septa per corallite. The width of the 
tabularium ranges from 1 mm to 1.6 mm. The diameter of the 
corallites varies commonly between 3 mm and 6 mm and more 
generally between 2.8 mm and 6.8 mm, but it may reach 7.4 mm.
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Discussion. The lectotype of Frechastraea micrommata 
figured by Roemer (1852) and Scrutton (1968) is clearly 
characterized by septa restricted to the dissepimentarium and by 
the occurrence of an inner wall at the border of the tabularium. 
All the references that do not correspond to this situation, 
are excluded from the list of synonymy; in many of them, the 
major septa are reaching the axis of the corallites. This feature 
is also present in F. pentagona which differs additionally from F. 
micrommata by the lack of inner wall and flattened dissepiments. 
There are some similarities between F. micrommata and F. glabra 
from the base of the Belgian Upper Frasnian; however, the latter 
species is typically astreoid and once more has no inner wall.

Distribution. The Belgian material collected by the author and 
H.H.Tsien comes from the Upper Frasnian Les Valisettes Member 
at Neuville, Senzeille and Cerfontaine, in the Philippeville Massif.

Outside Belgium, it seems that the lectotype has been found 
in the Frasnian of the Boulonnais in France.

Frechastraea kaisini (Tsien, 1978)
(Plate 2H-I)

v p. 1967 Phillipsastraea pentagona minima Rozkowska; 
Sorauf : 31, fig. 14, 1c (non figs 14, 1a-b).
v p. 1968 Phillipsastraea pentagona (Goldfuss); Tsien : pl. 5, 
fig. 1 (non pl. 2, figs 3-4, pl. 3, fig. 11). 
1975 Phillipsastrea kaisini; Tsien : fig. 26l.
1977 Phillipsastrea kaisini nov. sp.; Tsien : fig. 8c.
1978 Phillipsastrea kaisini nov. sp.; Tsien : p. 206, fig. 8, pl. 
2, figs 2a-b.

Holotype. Specimen n° 6849 formerly stored in the 
Laboratory of Palaeontology from the Catholic University of 
Louvain at Louvain-la-Neuve, Belgium. One longitudinal thin 
section belonging probably to the same colony is now stored 
in the Collection of Palaeontology from the Institut royal des 
Sciences naturelles de Belgique at Brussels. Beauchâteau quarry 
at Senzeille in the Philippeville Massif, Belgium. Les Valisettes 
Member of the Champ Broquet Formation, Upper Frasnian. Pl. 
5, fig. 1 in Tsien (1968), fig. 26l in Tsien (1975), fig. 8c in Tsien 
(1977) as well as fig. 8 and pl. 2, figs 2a-b in Tsien (1978).

Material. 6 specimens with 9 thin sections. Personal 
sampling with that of H.H. Tsien: Senzeille MC-1974-14-T862; 
Froidchapelle MC-75-D118; Beauchâteau quarry at Senzeille 
6849. Old collection from the Institut royal des Sciences naturelles 
de Belgique: Senzeille 6816a, b-F2i-15686; Senzeille 6840 (= 
Beauchâteau quarry)- F2i-15626; Senzeille 6854-F2i-15848.

Diagnosis. An astreoid species of Frechastraea with 18 
to 20 septa at tabularial diameters of 0.5 mm to 1 mm. Septa 
non-carinate and restricted to the dissepimentarium. Inner wall 
systematically present at the border of the tabularium.

Description. The material consists of small platy and sheet-
like colonies which are complete or fragmentary. Their height 
varies between 1 cm and 3.5 cm whereas the largest piece has a 
diameter of 5 cm. The corallites not regularly polygonal in shape 
are connected by a weak zigzagged pseudotheca or by confluent 
septa so that the colonies are sometimes thamnasterioid. Very few 
lateral offsets have been observed.

The septa are non-carinate and dilated in the dissepimentarium 
to which all of them are restricted. They are more thickened and 
contiguous at the very boundary between the dissepimentarium 
and the tabularium where an inner wall is formed; this continuous 
ring is present in both transverse and longitudinal sections.

The dissepimentarium consists of 2 to 5 rows of globose 
dissepiments which are arranged in horizontal layers. The tabulae 
are horizontal or concave; they are occasionally convex or 
incomplete and intersecting laterally.

There are 18 to 20 septa per corallite. The width of the 
tabularium ranges from 0.5 mm to 0.7 mm, but it often reaches 
0.9 mm to 1 mm in one colony. The diameter of the corallites 
varies between 1.5 mm and 2.6 mm or even 3 mm.

Discussion. Frechastraea kaisini is related to F. minima 
from which it mainly differs by major septa restricted to the 
dissepimentarium. It is separated from F. micrommata by astreoid 
to thamnasterioid colonies, by septa typically dilated in the 
dissepimentarium and by smaller tabularia and corallites.

Distribution. The species is only known in the Upper Frasnian 
of Belgium where it comes from the Les Valisettes Member in the 
Philippeville Massif.

Frechastraea cf. tungkanlingensis (Yoh, 1937)
(Plate 3D-F)

cf. 1937 Prismatophyllum pentagonum var. nov. 
tungkanlingense; Yoh : 66, pl. 8,fig. 3.
v 1985 Frechastraea pentagona tungkanlingense; Coen-
Aubert & Lacroix : 125.

Lectotype (here chosen, but not traced). Specimen figured 
by Yoh (1937, pl.8, fig. 3) and coming from the Givetian of the 
Tungkanling Hill near the town Hsiang Hsien, Guangxi in China.

Material. 7 specimens with 11 thin sections. Personal 
sampling with that of M. Coen: Braives MC-1979-2-W51 and 
W51A; Fléron MC-1974-75-F75; Esneux MC-1974-89-F80 and 
F82; Rance MC-132-R2; Agimont MC-129-Heer 4.

Diagnosis. A pseudocerioid species of Frechastraea with 
26 to 28 septa at tabularial diameters of 2 mm to 2.5 mm. Septa 
poorly carinate and restricted to the dissepimentarium without 
any trace of inner wall.

 Description. The material consists of nodular and tabular 
colonies which are complete or fragmentary. Their height varies 
between 2.5 cm and 11 cm whereas the largest piece has an 
area of 12 cm x 8 cm. The corallites usually polygonal in shape 
are separated by a straight or zigzagged pseudotheca. A few 
pericalicinal offsets have been observed.

The septa are non-carinate or bear a few spinose and 
knobbly carinae. They are rather slender or slightly dilated in the 
dissepimentarium to which all of them are normally restricted. 
Sometimes, the septa are more thickened at the border of the 
tabularium. In some specimens, a few major septa are hardly 
projecting in the tabularium where they often become thinner; 
rare pseudofossulae are also occurring.

The dissepimentarium consists of 3 to 7 or even 2 to 9 rows 
of globose dissepiments which are arranged in horizontal layers. 
Occasionally, a few inclined or specialized dissepiments are 
present at the border of the tabularium. The tabulae are complete 
or incomplete and intersecting laterally with a frequent concave 
pattern; sometimes, they are also horizontal.

There are 22 to 26 and even 20 to 28 septa per corallite. The 
width of the tabularium ranges from 1.3 mm to 1.9 mm and even 
from 1.1 mm to 2.1 mm. The diameter of the corallites varies 
commonly between 3 mm and 5.5 mm and more generally 
between 2.5 mm and 6.2 mm.

Discussion. The Belgian material assigned to Frechastraea 
cf. tungkanlingensis is not very abundant and homogeneous. It 
is distinguished from the lectotype of the species by narrower 
tabularia, slightly fewer septa and the concave pattern of 
the tabulae. The Belgian colonies with septa thicker in the 
dissepimentarium (Plate 3D) resemble more the type specimen 
of Yoh (1937). F. cf. tungkanlingensis is separated from F. 
micrommata by the absence of an inner wall, a few carinae, 
somewhat larger tabularia and more closely spaced tabulae which 
are incomplete and concave. F. coeni from the base of the Upper 
Frasnian in Belgium is also related to F. cf. tungkanlingensis, but 
it is typically carinate and characterized by slightly smaller septal 
number and diameter of the tabularium. F. tungkanlingensis has 
been compared by Chen (1959) to F. regularis (Chen, 1959) from 
the Frasnian of Guizhou Province in China which is closer to F. 
coeni as discussed by Coen-Aubert (2012).
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Distribution. Frechastraea cf. tungkanlingensis has been 
collected by the author and M. Coen in different localities and 
deposits from the Upper Frasnian of Belgium:

- in the upper limestone level of the Aisemont Formation at 
Huccorgne, on the north side of the Namur Basin and at Prayon, 
in the Vesdre Massif;

- at the base of the Lambermont Formation in Hony, on the 
north side of the Dinant Synclinorium;

- in the Petit-Mont Member at Heer-Agimont, in the 
Philippeville Massif and in the Renlies Anticline.

Outside Belgium, the lectotype of F. tungkanlingensis comes 
from the Givetian of Guangxi in China.

Frechastraea crassiseptata (Tsien, 1978)
(Plate 3G-H; Plate 4A-F; Plate 5H)

v p. 1974a Phillipsastrea pentagona pentagona (Goldfuss, 
G.A., 1826); Coen-Aubert : 10, pl. 1, fig. 1 (non pl. 1, figs 
4-6).
v 1974a Phillipsastrea cf. pentagona pentagona (Goldfuss, 
G.A., 1826); Coen-Aubert : pl. 1, figs 2-3.
1975 Phillipsastrea senceliae; Tsien : fig. 26m.
1975 Phillipsastrea bethunei; Tsien : fig. 26n.
v 1977 Frechastraea pentagona micrastraea; Coen et al. : 
326.
v 1977 Frechastraea pentagona micrastraea (Penecke, 
1904) ; Coen-Aubert : 53.
1977 Phillipsastrea bethunei nov. sp.; Tsien : figs 8d-e.
1977 Phillipsastrea senceliae nov. sp.; Tsien : figs 8f-g.
* v 1978 Phillipsastrea crassiseptata nov. sp.; Tsien : 207,
pl. 2, figs 4a-b.
1978 Phillipsastrea senceliae nov. sp.; Tsien : 206,figs 
11b-12a.
1978 Phillipsastrea bethunei nov. sp.; Tsien : 207, figs 
11a-12b.
v 1982 Frechastraea pentagona micrastraea (Penecke, 
K.A.,1904); Coen-Aubert : 9.
v 1991 Frechastraea pentagona micrastraea (Penecke,1904); 
Birenheide et al. : 4, 26.
v 2012 Frechastraea micrastraea (Penecke, 1904); Coen-
Aubert : 265-266, fig. 2.

Holotype. Specimen n° 6847 and thin sections 6847IA and 
IB formerly stored in the Laboratory of Palaeontology from the 
Catholic University of Louvain at Louvain-la-Neuve, Belgium. 
Two thin sections belonging probably to the same colony are now 
stored in the Collection of Palaeontology from the Institut royal 
des Sciences naturelles de Belgique at Brussels. Beauchâteau 
quarry at Senzeille in the Philippeville Massif, Belgium. Upper 
part of the Petit-Mont Member from the Champ Broquet 
Formation, Upper Frasnian. Pl. 2, figs 4a-b in Tsien (1978).

Material. 92 specimens with 170 thin sections. Personal 
sampling with that of M. Coen, E. Groessens and F. Tourneur: 
Saint-Georges MC-1978-5-V15, V17, V18, V20 and V22; 
Chênée MC-1974-3-L16 and L17; Chênée MC-1974-1-H92; 
Chênée MC-1974-82-M540; Chênée MC-1974-2-N28 and N29; 
Fléron MC-1974-74-H49; Fléron MC-1974-5-428; Verviers MC-
1974-6-4; Verviers MC-1974-65-9, 10 and 209; Verviers MC-
1974-56-483; Verviers MC-1988-4-A670, A673 and A679; Spa 
MC-1974-92-1; Yvoir MC-1974-130-P59; Louveigné MC-1974-
90-N20 and N21; Louveigné MC-1974-10-l. 11971 and l. 11985; 
Hamoir MC-133-l. 8582 and l. 8583; Hamoir MC-120-D825, 
D846, D851, D857, D860, D861 and D862; Grandhan MC-
39-B718, B720, C120 and C121; Walcourt MC-1976-5-U27; 
Beaumont MC-134-795, 796 and l. 14456; Grandrieu MC-1975-
11-T7; Senzeille MC-1976-4-LB9 and LB10; Senzeille MC-
1984-1-A512, A513, A514 and A516; Senzeille MC-1974-15-B1, 
B2, B7, B8A, B9, B10, B10A, B11, B13, B18, B18A, B23, B24, 
B25, B34, B35, T90, T91 and T92; Surice MC-1974-133-V14, 
V16, V17, V19, V24, V25 , V27 and V28; Surice MC-1986-
5-B21, B23, B24, B25, B26, B27, B28, B31, B32, B33, B34 and 
B35; Agimont MC-129-Heer 1 and Heer 5.

Diagnosis. A pseudocerioid to locally astreoid species of 
Frechastraea with 20 to 26 septa at tabularial diameters of 1.2 mm 
to 2.4 mm. Septa non-carinate and variably but typically dilated 
in the dissepimentarium. Major septa reaching the axis of the 
corallites. Possible occurrence of some horseshoe dissepiments.

Description. The material consists of platy, tabular, nodular 
and massive colonies which are frequently fragmentary and 
which may reach large dimensions. Their height varies between 1 
cm and 11 cm or even 14 cm whereas the largest piece has an area 
of 20 cm x 25 cm. The corallites polygonal in shape are separated 
by a straight or zigzagged pseudotheca. In several specimens, the 
outer zigzagged pseudotheca is locally weaker and rarely absent 
giving a more or less astreoid look. In one colony, the outer wall 
is often characterized by a dark median line. Some lateral and 
pericalicinal offsets have been observed.

The septa are normally non-carinate; nevertheless, a few 
knobbly and more rarely yardarm carinae occur in some colonies. 
In the main part of the material, the septa are uniformly and 
typically dilated in the dissepimentarium (Plate 4A; Plate 5H) and 
they become thin in the tabularium or slightly beyond their entry 
into it. However, there are also septa more thickened or spindle-
shaped thickened at the inner border of the dissepimentarium 
(Plate 4C) or even throughout its inner part. In very few specimens, 
the dilation of the septa is rather weak in the dissepimentarium. 
Moreover, some transverse sections from the Philippeville Massif 
are characterized by corallites with spindle-shaped thickened 
septa together with corallites whose septa are only slightly dilated 
in the dissepimentarium (Plate 4E).

The major septa reach the axis of the corallites where there are 
frequently fusing partially or totally and forming pseudofossulae. 
In the centre of the tabularium, there are sometimes an open 
space, a pseudoaulos or a plane of bilateral symmetry; in rare 
cases, the major septa are hardly projecting into the tabularium. 
The minor septa traverse the entire dissepimentarium; they are 
rarely shorter, discontinuous or lacking.

The dissepimentarium consists of 1 to 7 or even 10 rows of 
globose dissepiments which are arranged in horizontal layers 
with occasionally 1 or 2 series of inner inclined dissepiments. 
Small horseshoe and specialized dissepiments occur rather 
often at the border of the tabularium or close to it with locally 
1 or 2 rows of inner dissepiments. In a few colonies, the narrow 
dissepimentarium of some corallites is restricted to 1 or 2 series 
with more or less flat, peneckielloid and horseshoe dissepiments 
(Plate 3H; Plate 4F). The tabulae, which are frequently disrupted 
by axial ends of major septa, are incomplete and intersecting 
laterally with sometimes a flat-topped axial part; they are rarely 
horizontal, concave or convex.

There are 18 to 30 septa per corallite. The width of the 
tabularium ranges from 0.9 mm to 2.7 mm, but it may reach 2.8 
mm to 3.3 mm in three colonies of Vodelée. The diameter of the 
corallites varies commonly between 2.5 mm and 5 mm and more 
generally between 2 mm and 5.5 mm or even 6.5 mm.

Discussion. The Belgian material assigned herein to 
Frechastraea crassiseptata shows a wide variability. Colonies 
of this taxon are mostly pseudocerioid, but they may be locally 
astreoid. Very often, their septa are uniformly dilated throughout 
the dissepimentarium; sometimes, this thickening is weaker or 
more or less spindle-shaped at the border of the tabularium. 
Normally, the dissepiments are globose, but some small horseshoe 
dissepiments occur also. For this material, Tsien (1978) described 
and figured three new species: F. crassiseptata, F. bethunei (Tsien, 
1978) and F. senceliae (Tsien, 1978) coming all three from the 
upper part of the Petit-Mont Member in the Beauchâteau quarry 
at Senzeille. The two latter taxa were illustrated in transverse 
section by Tsien (1975) and their holotypes were figured in 
transverse and longitudinal sections by (Tsien, 1977). Figures of 
the holotype of F. crassiseptata were only given by Tsien (1978). 
Additionally, there is some confusion between the illustrations 
of the holotypes of F. bethunei and F. senceliae in Tsien (1978) 
whose descriptions correspond clearly to the figures of their 
holotypes presented by Tsien (1977). That is to say that the 
holotype of F. bethunei corresponds to figs 11a and 12b of Tsien 
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(1978) whereas the holotype of F. senceliae corresponds to figs 
11b and 12a of the same paper. 

The species F. crassiseptata is used herein because there is no 
doubt about its holotype and its general look with septa uniformly 
dilated in the dissepimentarium and globose dissepiments (Plate 
4A-B; Plate 5H) is more common among the Belgian material 
collected in different Upper Frasnian deposits and facies. F. 
senceliae is characterized by spindle-shaped dilated septa at the 
border of the tabularium (Plate 4C) and some small horseshoe 
dissepiments. As for F. bethunei, it has a narrow dissepimentarium 
with some horseshoe dissepiments associated with some more 
or less flat and peneckielloid dissepiments whereas its septa are 
faintly dilated in the dissepimentarium. As mentioned in the 
description, the characteristics of F. senceliae and F. bethunei can 
be observed in a same colony or together with corallites typical 
of F. crassiseptata (Plate 3G; Plate 4E). So it is not possible to 
make a clear distinction between the three synonymous species F. 
crassiseptata, F. senceliae and F. bethunei.

The Belgian material ascribed herein to F. crassiseptata has 
been identified as F. micrastraea (Penecke, 1904) by Coen et al. 
(1977), Coen-Aubert (1977, 1982 and 2012) and Birenheide et 
al. (1991). F. micrastraea is only known by one specimen which 
comes from the Frasnian of Anti Taurus in Turkey and which 
has been illustrated by Penecke (1904, pl. 6, fig. 3, pl. 7, fig. 2; 
not traced). This colony has more the look of F. bethunei as it is 
characterized by a narrow dissepimentarium and a weak thickening 
of the septa within the dissepimentarium. From the same area in 
Turkey, Hubmann (1992) described one sample as Mixogonaria 
schafferi (Penecke, 1904) and compared it with Frechastraea 
bethunei; this specimen resembles F. crassiseptata though it 
has some small carinae. The original material of F. schafferi 
investigated by Penecke (1904) differs from F. crassiseptata by 
septa faintly carinate and dilated in the dissepimentarium and by 
larger tabularia and corallites. The relations between the genera 
Frechastraea and Mixogonaria Kong, 1978 have already been 
discussed by Coen-Aubert (2012).

At the Belgian scale, Frechastraea crassiseptata is separated 
from F. pentagona by pseudocerioid to astreoid colonies, by 
septa more strongly thickened in the dissepimentarium with some 
spindle-shaped dilation at its inner border, by more frequent 
horseshoe dissepiments and by slightly greater diameters of the 
tabularia for corallites of same size. There are some affinities 
between F. crassiseptata and F. pollicaris McLean, 1994 from 
the Middle Frasnian of the Northwest Territories in Canada. In 
the latter species however, the septa are more coarsely dilated in 
the dissepimentarium with some small carinae and there is more 
often an open space in the centre of the tabularium.

Despite the occurrence of more characteristic horseshoe 
dissepiments in parts of some Belgian colonies, F. crassiseptata 
is closely related to F. pentagona and must be assigned to 
Frechastraea due to its pseudocerioid aspect, its septa more or 
less uniformly thickened throughout the dissepimentarium and 
its small corallites. Phillipsastrea D’Orbigny, 1849 whose type 
species is P. hennahi (Lonsdale, 1840) from the Upper Givetian 
of the South Devon in Great Britain, is different as it is astreoid to 
thamnasterioid with septa spindle-shaped dilated in a wide zone 
of the inner dissepimentarium and more systematic horseshoe 
dissepiments. Diverse species of the genus Phillipsastrea from 
the Givetian of Spain, Morocco and Mauritania, which show 
these features, have been described recently by Coen-Aubert 
(2013).

Distribution. The species is only known in the Upper 
Frasnian of Belgium where it has been collected in different coral 
deposits by the author, M. Coen, E. Groessens and F. Tourneur. 
It is already present in the lower limestone level of the Aisemont 
Formation, but it is more abundant in the upper one, on the 
south side of the Namur Basin, the Streupas outlier, the Vesdre 
Massif, the Theux Window as well as the north and east sides the 
Dinant Synclinorium. At Laneffe, on the north side of the same 
structural unit, one colony has been observed near the base of 
the Les Valisettes Member, according to the description given 
by Boulvain et al. (1999). F. crassiseptata is common in the red 
bioherms of the Petit-Mont Member from Solre-Saint-Géry and 

Leugnies, in the northwestern part of the Dinant Synclinorium 
and from Neuville, Senzeille, Vodelée and Heer-Agimont in 
the Philippeville Massif. The species is also widespread on the 
east side of the Dinant Synclinorium, in the red bioherms of Sy, 
Bomal and Grandhan.

Frechastraea limitata (Milne-Edwards & Haime, 1851)
(Plate 5A-G)

* 1851 Acervularia limitata; Milne-Edwards & Haime : 419.
1853 Acervularia limitata; Milne-Edwards & Haime : 238, 
pl. 54, figs 1-1a.
v non 1953 Phillipsastraea goldfussi Edwards & Haime; 
Rozkowska : 62, pl. 8, figs 5-6.
1960 Phillipsastraea limitata (M. Edwards et J. Haime, 
1851); Ermakova : 89, pl. 7, figs 8-9.
non 1960 Phillipsastraea limitata M.-Edwards et Haime, 
1851; Zheltonogova & Ivania : 382, pl. D-35, fig. 1.
non 1965 Phillipsastraea limitata M.-Edwards et Haime; 
Ivania : 184, pl. 84, figs 363-364.
1967 Haplothecia ogwellensis sp. nov.; Scrutton : 272, pl. 41, 
figs 3-6.
non 1967 Phillipsastraea goldfussi (de Verneuil & Haime); 
Sorauf : 27, figs 10 a-f, 11 1a-b. 
v 1974a Phillipsastrea limitata (Edwards, H.M. et Haime, J., 
1851); Coen-Aubert : 17, pl. 3, figs 1-4. 
v 1974b Phillipsastraea goldfussi (Verneuil et Haime); Coen-
Aubert : pl. 3, fig. 4.
non 2003 Frechastraea goldfussi (Verneuil et Haime, 1850); 
Fedorowski : 121, pl. 64, figs 1-5.
? 2005 Frechastraea (Frechastraea) limitata (Milne-Edwards 
& Haime, 1850); Schröder : 80, pl. 12, figs 2-4.
v 2014 Frechastraea limitata (Milne-Edwards & Haime, 
1851); Coen-Aubert : fig. 3B.

Remark. A more complete list of synonymy about the 
references before 1953 has been provided by Coen-Aubert 
(1974a).

Lectotype. Specimen chosen by Soshkina (1951, p. 97) and 
coming from the Pengelly collection stored in the Geological 
Survey Museum of London in Great Britain; according to 
Scrutton (1968, p. 249), this specimen is lost. Devonian from 
Newton Quarry near Torquay, South Devon, Great Britain. Pl. 54, 
figs 1, 1a in Milne-Edwards & Haime (1853).

Material. With the exception of Chaudfontaine L15 and 
Neuville 5 assigned to Frechastraea phillipsastraeiformis 
(Moenke, 1954) as well as of Prayon H49 assigned herein to 
F. crassiseptata, all the colonies mentioned by Coen-Aubert 
(1974a). In addition to this material, 26 specimens with 46 
thin sections. Personal sampling with that of M. Coen and E. 
Groessens: Booischot borehole at 871 m; Braives MC-1979-
2-W47; Fontaine l’Evêque MC-1974-137-L8; Huy MC-1977-
8-U51 and U52; Saint-Georges MC-1978-5-V1, V81, V9 and 
V24; Chênée MC-1974-83-H59 and H68; Verviers MC-1974-56-
403; Verviers MC-1988-4-A672, A674, A677, A678 and A681; 
Nannine MC-1974-115-R61; Hamoir MC-120-D842, D843 and 
D850; Barvaux l. 10582; Beaumont MC-1979-9-G9 and G13; 
Senzeille MC-1974-15-B22 and T888.

Diagnosis. A pseudocerioid species of Frechastraea with 22 
to 28 septa at tabularial diameters of 1.4 mm to 2.6 mm. Septa 
dilated and variably but typically carinate in the dissepimentarium. 
Major septa reaching the axis of the corallites.

Description. The material consists of platy, tabular and 
nodular colonies which are frequently fragmentary. Their height 
varies between 1 cm and 9 cm whereas the largest piece reaches 
an area of 14 cm x 7 cm. The corallites usually polygonal in 
shape are separated by a strong zigzagged or sometimes straight 
pseudotheca. A few lateral and pericalicinal offsets have been 
observed.

The septa bear small knobbly and yardarm carinae which are 
more or less numerous among the different corallites of a same 
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colony. They are typically dilated in the dissepimentarium and 
become thin in the tabularium or slightly beyond their entry into 
it. In some specimens, a spindle-shaped thickening of the septa is 
locally present at the border of the tabularium.

The major septa reach more or less the axis of the 
corallites. Their axial ends are often forming pseudofossulae 
or fusing axially, partially and even totally. In the centre of the 
tabularium are occasionally seen a small open space, a plane of 
bilateral symmetry, a few short fragments of septa and rarely 
an incomplete pseudoaulos. The minor septa traverse the entire 
dissepimentarium; in some corallites, they are hardly projecting 
into the tabularium.

The dissepimentarium consists of 3 to 8 or even 2 to 10 rows 
of small globose dissepiments which are arranged in horizontal 
layers. In some colonies, inclined and very rarely specialized 
dissepiments occur locally at the border of the tabularium. 
Spots and more frequently broad asymmetrical fans of isolated 
or sometimes tight septal trabeculae are extending across all 
the dissepimentarium. The tabulae incomplete and intersecting 
laterally are rather often disrupted by axial ends of major septa; 
they may be also horizontal, concave, convex or characterized by 
a flat-topped axial part.

There are 20 to 30 septa per corallite. The width of the 
tabularium ranges from 1.2 mm to 3 mm. The diameter of the 
corallites varies commonly between 3 mm and 6.5 mm and more 
generally between 2.5 mm and 8 mm.

Discussion. The Belgian material described herein as 
Frechastraea limitata is very homogeneous and is clearly similar 
to the lectotype of Milne-Edwards & Haime (1853) and to the 
type specimens of F. ogwellensis (Scrutton, 1967) so that the 
two species already compared by Coen-Aubert (1974a) are 
now considered as synonyms. The colonies of F. ogwellensis 
investigated by Scrutton (1967) come from the Upper Frasnian 
of the road cutting, 36.5 m west of Ramsleigh Quarry entrance at 
East Ogwell near Newton Abbot, South Devon in Great Britain. 
In the old collection of the Institut royal des Sciences naturelles 
de Belgique, there is a transverse thin section from Ramsleigh 
(n° 329) labelled as F. limitata. So the Newton Quarry of Milne-
Edwards & Haime (1853) for the lectotype of F. limitata could 
correspond to the Ramsleigh Quarry near Newton Abbot. The 
holotype of F. carinata Scrutton, 1968 has been collected in the 
same outcrop as that of F. ogwellensis. It differs from this species 
and from F. limitata by a weaker carination and by somewhat 
smaller septal number and diameter of the tabularium. As 
mentioned by Coen-Aubert (2012), the paratype of F. carinata 
figured by Scrutton (1968, pl. 9, fig. 2) is closer to F. coeni. This 
taxon is distinguished from F. limitata by major septa restricted 
to the dissepimentarium and by slightly fewer septa and narrower 
tabularia. At the Belgian scale, F. limitata is also related to F. 
crassiseptata from which it is separated by the systematic 
occurrence of carinae, the absence of horseshoe dissepiments and 
by slightly greater septal number and diameters of the tabularia 
and corallites.

Concerning the list of synonymy, the specimen from the 
Upper Frasnian of the Kuznetsk Basin in Russia illustrated by 
Zheltonogova & Ivania (1960) and Ivania (1965) is different from 
F. limitata in often having a straight wall and inclined dissepiments 
whereas the material figured by Schröder (2005) seems to be 
transitional to F. phillipsastraeiformis as it is characterized by 
some spindle-shaped dilation of the septa.

A few colonies with a zigzagged pseudotheca, carinate septa 
and small corallites recall the general look of F. limitata. These are 
the holotype of Haplothecia (Lanceothecia) punctata hexagona 
Yu & Jiang in Jiang (1982) from the Frasnian of Hunan in China, 
the holotype and one paratype of Kuangxiastraea mirabilis 
McLean (2010) figured by McLean (2010, pl. 43, figs 1-6) and 
coming from the Upper Frasnian of the British Columbia and the 
Northwest Territories in Canada, one paratype of Hexagonaria 
arietina McLean, 2010 figured by McLean (2010, pl. 36, figs 1-2) 
and coming from the Upper Frasnian of Alberta in Canada.

Distribution. The species has been collected by the author, 
M. Coen and E. Groessens, in different coral deposits from the 

Upper Frasnian of Belgium. In the Campine Basin, the Namur 
Basin, the La Tombe and Kinkempois outliers, the Vesdre Massif 
as well as on the north and east sides of the Dinant Synclinorium, 
it is already present in the lower limestone level of the Aisemont 
Formation, but it is more abundant in the upper one; it occurs 
locally at the base of the overlying Lambermont Formation. 
Frechastraea limitata has also been sampled at the base of the 
Neuville Member from Barbençon, in the northwestern part of 
the Dinant Synclinorium. Additionally, it is widespread on the 
east side of the same structural unit, in the red bioherms of the 
Petit-Mont Member from Sy, Bomal, Durbuy and Barvaux. Only 
two colonies have been observed in the Philippeville Massif, 
from the Petit-Mont and Les Valisettes Members at Senzeille.

Outside Belgium, F. limitata is known in the Upper Frasnian 
from South Devon in Great Britain, in the Frasnian from the Harz 
Mountains in Germany as well as from the Russian Platform and 
Timan in Russia. It may be present in the Upper Frasnian from the 
East Sauerland in Germany.

4. Stratigraphic and palaeobiogeographic conclusions

The most frequent species of Frechastraea occurring in the 
Upper Frasnian of Belgium (Fig. 3) are F. coeni, F. crassiseptata, 
F. limitata, F. pentagona and F. minima. As mentioned by Coen-
Aubert (2012), F. coeni is widespread in the lower limestone level 
of the Aisemont Formation from the Namur Basin, the Vesdre 
Massif and the north side of the Dinant Synclinorium. But the 
species is also recorded at the base of the Neuville Member in the 
northwestern and central parts of the same structural units and in 
the lower part of the bioherms from the Petit-Mont Member in the 
Philippeville Massif. In some localities, F. coeni is accompanied 
by F. glabra, F. limitata and F. phillipsastraeiformis. The latter 
taxon may be already present in the Philippeville Massif, at 
the very base of the Neuville Member, that is to say below the 
Middle-Upper Frasnian boundary, where it is associated with 
Scruttonia bowerbanki (Milne-Edwards & Haime, 1851) and the 
last representatives of the genus Hexagonaria Gürich, 1896. 

Together with Frechastraea crassiseptata, F. limitata is much 
more abundant in the upper limestone level of the Aisemont 
Formation and in the red lenses of the Petit-Mont Member from 
the southeastern side of the Dinant Synclinorium. F. limitata 
is rare in the Philippeville Massif and in the lower part of the 
Lambermont Formation. On the contrary, F. crassiseptata is very 
common in the bioherms of the Petit-Mont Member from the 
Philippeville Massif and from Solre-Saint-Géry and Leugnies 
to the northeast of this structural unit. It is sometimes reported 
in the upper part of the lower limestone level of the Aisemont 
Formation when it is very thick. This is the case for sections 
such as Embourg at the western end of the Vesdre Massif and 
the nearby Streupas outlier. In the same way, F. crassiseptata is 
accompanied by F. glabra at the top of the lower limestone level 
of the Aisemont Formation, at Engis situated in the eastern part 
from the south side of the Namur Basin.

F. pentagona is characteristic of the lower part of the 
Lambermont Formation, the Barvaux Formation and the Les 
Valisettes Member. In the Philippeville Massif, it is associated 
with F. minima and occasionally with F. micrommata and F. 
kaisini and it comes mostly from the accumulations of corals 
above the Petit-Mont Member. However, F. pentagona and F. 
minima have also been observed at the top of the Petit-Mont 
Member, in the Haumont quarry at Vodelée and in the Renlies 
Anticline. Moreover, F. minima and Phillipsastrea ranciae occur 
in the Petit-Mont Member at Rance, just below Famennian shales 
dated by conodonts (Biron et al., 1983).

As for F. cf. tungkanlingensis, it has been found locally 
in different facies. Indeed, it is present in the upper limestone 
level of the Aisemont Formation and at the base of the overlying 
Lambermont Formation at Hony where it is probably reworked 
with colonies of F. limitata. But it has also been sampled in the 
Petit-Mont Member from Heer-Agimont with F. crassiseptata 
and from Renlies with F. pentagona.

The stratigraphic succession of the three species F. coeni, F. 
crassiseptata and F. pentagona is remarkable and very useful 
for correlations within the Upper Frasnian of Belgium. Above 
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the pure limestones of the Aisemont Formation and the various 
lenses of the Petit-Mont Member, the sedimentation is mostly 
argillaceous. However, massive rugose corals are still more or 
less numerous locally in the Lambermont Formation, the Barvaux 
Formation and the upper part of the Les Valisettes Member. All 
these corals seem to disappear before the end of the Frasnian 
and the Upper Kellwasser Event known in the Palmatolepis 
linguiformis conodont Zone. As proposed herein in the Dinant 
Synclinorium, the Champ Broquet Formation is still related to 
reefal ecosystems as it is the case for the Moulin Liénaux and 
Grand Breux Formations. At the top of the Frasnian, there are 
only fine shales without any corals. Maybe, the black shales of 
the Matagne Formation and the purple shales of the Barvaux 
Formation should be considered as particular members of a more 
extended argillaceous formation including Famennian shales. 
The introduction of the Falisolle Formation on the south side 
of the Namur Basin, which crosses the Frasnian-Famennian 
boundary, is a good step in this direction. Such discussions about 
the distribution of the facies and the lithostratigraphic units from 
the Upper Frasnian of Belgium are available in the papers of 
Mottequin (2008a, 2008b), Denayer & Poty (2010), Ernst et al. 
(2015) and Mottequin & Poty (2015).

From a palaeobiogeographic point of view, there are clearly 
many similarities between the Upper Frasnian massive rugose 
corals from Belgium, South Devon in Great Britain, the Aachen 
Syncline, which is the continuation of the Vesdre Massif to the east, 
and the Harz Mountains in Germany and finally the Holy Cross 
Mountains in Poland. Concerning the species of Frechastraea, 
F. phillipsastraeiformis and F. minima have been erected in the 
Holy Cross Mountains. F. pentagona occurs in South Devon 
together with F. minima and F. limitata, in the Aachen Syncline 
together with F. minima and in the Harz Mountains together 
with F. limitata. The latter species has also been described in the 
Middle to Upper Frasnian of the Russian Platform and Timan in 
Russia. As noted in the taxonomic discussion of F. pentagona, 
F. crassiseptata may be present in the Upper Frasnian of the 
Kuznetsk Basin (Western Siberia) in Russia and F. minima in the 
Upper Frasnian of Moravia in the Czech Republic where I have 
in fact collected one colony of the species. The discovery of F. 
micrommata in the Frasnian of the Boulonnais in France made by 
Roemer (1852) has not been confirmed until now. The relations 
between F. cf. tungkanlingensis in Belgium and the Givetian 
material of Guangxi in China are not very clear. In conclusion, 
several species such as F. pentagona, F. minima, F. crassiseptata 
and F. limitata are good markers for the Upper Frasnian in 
different countries of Western and Eastern Europe.

The well known Upper Frasnian Crisis has been recently 
discussed in detail by Mottequin & Poty (2015). As mentioned 
in this paper, the colonial and dissepimented solitary rugose 
corals disappeared progressively in the Upper Palmatolepis 
rhenana Zone, due to the widespread development of dysoxic and 
anoxic shaly facies; they are of course only present in reefal and 
coralliferous facies. At the top of the stage, the Upper Kellwasser 
Event is finally responsible for the last Frasnian extinctions of 
brachiopods, in the P. linguiformis Zone. Contrary to the opinion 
of Mottequin & Poty (2015), thamnoporids are still present in the 
Petit-Mont Member. More particularly, these small branches of 
tabulate corals are abundant in the red marble quarries of Rance 
investigated by Biron et al. (1983); the thamnoporids were called 
“rats’ tails” by the quarrymen and determine the decorative aspect 
of this ornamental stone used notably in the castle of Versailles, 
France.
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Plate 1. A-H: Frechastraea pentagona (Goldfuss, 1826). A-B: IRScNB a740, Senzeille MC-1974-14-P36 at Neuville; transverse and longitudinal 
sections. C: IRScNB a12968, Verviers MC-1974-7-2 at Pepinster; transverse section. D-E: IRScNB a12969, Froidchapelle MC-75-D107 at Cerfontaine; 
transverse and longitudinal sections. F: IRScNB a12970, Froidchapelle MC-71-C937 at Cerfontaine; transverse section. G-H: IRScNB a12971, Senzeille 
MC-1974-15-T887 at Senzeille; transverse and longitudinal sections. Magnification x 4.
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Plate 2. A-G: Frechastraea minima (Rozkowska, 1953). A-B: IRScNB a12972, Senzeille MC-1974-15-T881 at Senzeille; transverse and longitudinal 
sections. C-D: IRScNB a12973, Froidchapelle MC-75-D115 at Cerfontaine; transverse and longitudinal sections. E: IRScNB a12974, SenzeilleMC-
1974-15-T892 at Senzeille; transverse section. F-G: IRScNB a12975, Senzeille MC-1974-14-P55 at Neuville; transverse and longitudinal sections. H-I: 
Frechastraea kaisini (Tsien, 1978). IRScNB a12978, Froidchapelle MC-75-D118 at Cerfontaine; transverse and longitudinal sections. Magnification x 
4 for figures A-D and x 5 for figures E-I.
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Plate 3. A-C: Frechastraea micrommata (Roemer, 1852). A-B: IRScNB a12976, Froidchapelle MC-75-C993A at Cerfontaine; transverse and longitudinal 
sections. C: IRScNB a12977, Froidchapelle MC-71-C950 at Cerfontaine; transverse section. D-F: Frechastraea cf. tungkanlingensis (Yoh, 1937). 
D-E: IRScNB a12979, Braives MC-1979-2-W51 at Huccorgne; transverse section. F: IRScNB a12980, Esneux MC-1974-89-F80 at Hony; transverse 
section. G-H: Frechastraea crassiseptata (Tsien, 1978). IRScNB a12981, Surice MC-1974-133-V27 at Vodelée; transverse and longitudinal sections. 
Magnification x 4.
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Plate 4. A-E: Frechastraea crassiseptata (Tsien, 1978). A-B: IRScNB a12982, Hamoir MC-120-D851 at Bomal; transverse and longitudinal sections. 
C-D: IRSNB a12983, Hamoir MC-120-D825 at Bomal; transverse and longitudinal sections. E-F: IRScNB a12984, Senzeille MC-1984-1-A514 at 
Neuville; transverse and longitudinal sections. Magnification x 4.
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Plate 5. A-G: Frechastraea limitata (Milne-Edwards & Haime, 1851). A-B: IRScNB a12986, Hamoir MC-120-D850 at Bomal; transverse and 
longitudinal sections. C-D: IRScNB a12987, Louveigné MC-135-183bis at Aywaille; transverse and longitudinal sections. E-F: IRScNB a749, Limbourg 
MC-1974-8-A17 at Les Surdents; transverse and longitudinal sections. G: IRScNB a12988, Verviers MC-1988-4-A677 at Lambermont; transverse 
section. H : Frechastraea crassiseptata (Tsien, 1978). IRScNB a12985, Verviers MC-1988-4-A679 at Lambermont; transverse section. Magnification 
x 4.


