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Abstract. – In order to contribute to assessment of the aftermath of the Hangenberg Biological Crisis that took place at the top 
of the Famennian (Upper Devonian), the strophomenid, orthotetid and orthid brachiopods from the ‘Strunian’-aged Etrœungt 
Limestone Formation (Avesnois, northern France) are described. The Avesnois is the historical type area of the ‘Strunian’, 
traditionally considered as the last Famennian substage. Although they are sometimes abundant in the studied sections, their 
JHQHULF�DQG�VSHFLÀF�GLYHUVLW\�LV�YHU\�ORZ�LQ�WKH�(WU±XQJW�/LPHVWRQH�)RUPDWLRQ��0RUHRYHU��WKH�PDMRULW\�RI�WKH�VSHFLHV�EHORQJ�
WR�ORQJ�UDQJLQJ�JHQHUD��/HSWDJRQLD��6FKHOOZLHQHOOD"��6FKL]RSKRULD��$XODFHOOD��

Résumé. – Afin de préciser les conséquences de la Crise biologique de Hangenberg survenue au sommet du Famennien 
(Dévonien supérieur), les brachiopodes strophoménidés, orthotetidés et orthidés de la Formation du Calcaire d’Etrœungt 
d’âge ‘strunien’ (Avesnois, Nord de la France) sont décrits. L’Avesnois est la région-type historique du ‘Strunien’ qui est 
traditionnellement considéré comme le sous-étage terminal du Famennien. Bien qu’ils soient parfois abondants dans les 
coupes étudiées, leur diversité générique et spécifique est très faible au sein de la Formation du Calcaire d’Etrœungt. De 
plus, la majorité des espèces appartiennent à des genres caractérisés par de grandes extensions stratigraphiques (Leptagonia, 
Schellwienella ?, Schizophoria, Aulacella).

Keywords. – Brachiopoda, Upper Devonian, Etrœungt Limestone Formation, Hangenberg biological Crisis.
Mots clés. – Brachiopoda, Dévonien supérieur, Formation du Calcaire d’Etrœungt, crise biologique de Hangenberg.

I. –– INTRODUCTION

The consequences of the Hangenberg Biological Crisis 
(e.g. Kaiser et al., 2011) on brachiopods have been recently 
discussed by Mottequin et al. (in press). These authors stressed 
that revision of the uppermost Famennian brachiopod faunas 
from classical areas, such as Western Europe (Franco–Belgian 
Basin, Germany, United Kingdom), is urgently needed as 
these organisms are prime tools for research dedicated to 
biological crises, but also to the biostratigraphy in environments 
unfavorable to ammonoids and conodonts. 

7KLV� SDSHU� LV� WKH�ÀUVW� RI� D� VHULHV� GHGLFDWHG� WR� UHYLVLRQ�RI�
the brachiopods from the historical type area of the ‘Strunian’ 
(uppermost Famennian) (Streel et al., 2006), namely the 
Avesnois in northern France (Fig. 1), as most of the data, related 
WR�WKH�EUDFKLRSRG�IDXQDV�IURP�WKLV�VLJQLÀFDQW�DUHD��GDWHV�EDFN�
to Dehée (1929). Moreover, the bulk of the taxa has never 
been illustrated. This is also the case in southern Belgium, 
WKH� KLVWRULFDO� W\SH� DUHD� RI� WKH� )DPHQQLDQ� 6WDJH� �7KRUH]� et 
al���������DQG�ZKHUH�¶6WUXQLDQ·�IDFLHV�DUH�UHODWLYHO\�VLPLODU�WR�
WKRVH�RFFXUULQJ�LQ�WKH�$YHVQRLV��7KHUH��WKH�YDVW�PDMRULW\�RI�WKH�
XSSHUPRVW� )DPHQQLDQ� EUDFKLRSRGV� LV� DOPRVW� RQO\� NQRZQ� E\�
lists of species (Demanet, 1958; Conil et al., 1986). 

:H�GHDO�KHUH�ZLWK�WKH�V\VWHPDWLFV�RI�UHSUHVHQWDWLYHV�RI�WKH�
orders Strophomenida, Orthotetida and Orthida on the basis of 
material collected since 1970 in the Avesnois, notably in the 
GLVXVHG�3DUFT�TXDUU\�DQG� WKH�$YHVQHOOHV� UDLOZD\� VHFWLRQ��7KH�
Parcq quarry is the historical section of the Etrœungt Limestone 
(= Etrœungt Limestone Formation, Conil et al�� ������ ÀUVWO\�
described by Gosselet (1857). Both sections are revised by 
Mistiaen et al. (2013).

II. –– GEOLOGICAL FRAMEWORK

The studied material comes from several sections (Fig. 1), 
located in the Avesnois (northern France) that expose the Etrœungt 
Limestone Formation (see Mistiaen et al. [2013] for more details 
on this lithostratigraphic unit): the Parcq and Jean-Pierre quarries 
�)LJ�����LQ�(WU±XQJW��WKH�$YHVQHOOHV�UDLOZD\�VHFWLRQ��)LJ�����DQG�
several temporary ones in the Godin quarry. The Avesnois is 
WKH�ZHVWHUQ�SURORQJDWLRQ�RI� WKH� VRXWKHUQ�PDUJLQ�RI� WKH�'LQDQW�
Synclinorium; it includes a series of WSW–ENE anticlines 
and synclines (Fig. 1) developed in Devonian–Carboniferous 
succession (Delattre et al., 1967; Khatir, 1990). 
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III – SYSTEMATIC PALEONTOLOGY

Part of the investigated material belongs to Dehée’s (1929) 
collection, curated at the Musée d’Histoire naturelle de Lille and 
SUHÀ[HG�0*/��0XVpH�*pRORJLTXH�GH�/LOOH���0RVW�RI�WKH�VWXGLHG�
PDWHULDO�ZDV�FROOHFWHG�EHWZHHQ������DQG������E\�WKH�PHPEHUV�
of the Faculté Libre des Sciences et Technologies de Lille 
�)/67��DQG�LV�KRXVHG�DW� WKH�)/67�ZLWK��IRU� W\SHV�DQG�ÀJXUHG�
VSHFLPHQV�� WKH� SUHÀ[� *)&/� � � *pRORJLH� )DFXOWp� &DWKROLTXH�
GH�/LOOH���7KH�ODWWHU�FRPH�IURP�WKH�$YHVQHOOHV�UDLOZD\�VHFWLRQ�
(AT), the Godin quarry in Avesnes-sur-Helpe (BO), the Parcq 
(EP) and Jean-Pierre (EJ) quarries in Etrœungt, and the                                    
6DLQV�GX�1RUG� �6$�� UDLOZD\� VHFWLRQ�� D� QXPEHU� IROORZV� WKHVH�
SUHÀ[HV�DQG�FRUUHVSRQGV�WR�WKH�EHG�IURP�ZKLFK�WKH�EUDFKLRSRGV�
originate (see Mistiaen et al����������$GGLWLRQDO�PDWHULDO��ZLWK�
WKH� SUHÀ[�8/J�� LV� FXUDWHG� DW� WKH� *HRORJ\�'HSDUWPHQW� RI� WKH�

Liège University. Only illustrated specimens are registered.                                           
The synonymy lists refer only to material from the Avesnois. 
The Figs. 2-3 give the range of the strophomenids, orthotetids 
DQG�RUWKLGV�GHVFULEHG�EHORZ�

Phylum Brachiopoda Duméril, 1805
Subphylum Rhynchonelliformea Williams et al., 1996
Class Strophomenata Williams et al., 1996
Order Strophomenida Öpik, 1934
Superfamily Strophomenoidea King, 1846
)DPLO\�5DÀQHVTXLQLGDH�6FKXFKHUW������
Subfamily Leptaeninae Hall & Clarke, 1894
Genus Leptagonia M’Coy, 1844

)LJ�����²²�6FKHPDWLF�JHRORJLFDO�PDS�RI�WKH�$YHVQRLV��1RUWKHUQ�)UDQFH��PRGLÀHG�IURP�'HODWWUH�et al., 1967 according to A. Khatir data)                  
and location of the main outcrops and sections in the Avesnes-sur-Helpe and Etrœungt areas.

Fig. 1. –– Carte géologique schématique de l’Avesnois, Nord, France (d’après Delattre et al., 1967 modifiée selon les indications d’A. Khatir)          
et localisation des principaux affleurements et coupes dans les régions d’Avesnes-sur-Helpe et d’Etrœungt.
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Fig. 2 – Distribution of Schellwienella"�VS���$�����2UWKRWHWLGD�JHQ��HW�VS��LQGHW���%�
���Schizophoria sp. cf. S. resupinata (Martin, 1809) (C,µ), and 
Aulacella interlineata��6RZHUE\���������'����LQ�WKH�VHFWLRQV�DQG�RXWFURSV�RI�WKH�3DUFT��(3��DQG�-HDQ�3LHUUH��(-��TXDUULHV�LQ�(WU±XQJW�

Fig. 2. –– Répartition de 6FKHOOZLHQHOOD? sp. (A,+), d’Orthotetida gen. et sp. indet.(B,*), de 6FKL]RSKRULD sp. cf. S. resupinata (Martin, 1809) (C,µ ) 
et d’Aulacella interlineata (Sowerby, 1840) (D,°) dans les coupes et affleurements des carrières du Parcq (EP) et Jean-Pierre (EJ) à Etrœungt.
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Fig. 3. –– Distribution of Schellwienella"�VS���$�����2UWKRWHWLGD�JHQ��HW�VS��LQGHW���%�
���Schizophoria sp. cf. S. resupinata (Martin, 1809) (C,µ),     
and Aulacella interlineata��6RZHUE\���������'����LQ�WKH�$YHVQHOOHV�UDLOZD\�VHFWLRQ�

Fig. 3. –– Répartition de 6FKHOOZLHQHOOD? sp. (A,+), d’Orthotetida gen. et sp. indet.(B,*), de 6FKL]RSKRULD sp. cf. S. resupinata (Martin, 1809) (C,µ) 
et d’Aulacella interlineata (Sowerby, 1840) (D,°) dans la coupe de la tranchée de voie ferrée d’Avesnelles.
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Type species. Producta analoga Phillips, 1836, from the 
9LVHDQ� 3HQGOHVLGH� /LPHVWRQH� *URXS� RI� %RZODQG�� <RUNVKLUH��
England.

Leptagonia sp. cf. L. analoga (Phillips, 1836)
Fig. 4A–B 
cf. 1836 Producta analoga�3KLOOLSV��S�������SO�����ÀJ�����
1860 Leptaena rhomboidalis Gosselet, p. 86.
1888 Strophomena rhomboidalis Gosselet, p. 548.
1913 Leptaena rhomboidalis var. analoga Phill., Carpentier, p. 31.
1929 Leptaena rhomboidalis Wilckens, Dehée, p. 36. 

Material. One incomplete ventral valve (MGL 4564) and 
one incomplete internal mould (MGL 6541; Fig. 4A–B).  

Discussion�� 7KHVH� FOHDUO\�ZLGHU� WKDQ� ORQJ� YHQWUDO� YDOYHV��
UHDFKLQJ�WKHLU�PD[LPXP�ZLGWK�DW�WKH�KLQJH�OLQH��DUH�WHQWDWLYHO\�
assigned to Leptagonia analoga on the basis of their slightly 
UHVXSLQDWH� ODWHUDO� SURÀOH�� WKHLU� VLPLODU� SDUYLFRVWHOODWH�
RUQDPHQWDWLRQ�ZLWK�QXPHURXV�UXJDH�RQ�WKH�GLVF��

Distribution. Leptagonia analoga (Phillips, 1836) is 
ZHOO�NQRZQ� IURP� WKH� 0LVVLVVLSSLDQ� RI� :HVWHUQ� (XURSH������������������������������������������������������������������
(e.g. Brunton, 1968; Brand, 1972; Mottequin, 2010) and has been 
also reported in North America (Carter, 1999) and tentatively 
LQ�RWKHU�SDUWV�RI� WKH�ZRUOG��QRWDEO\� LQ�,UDQ��%DKUDPPDQHVK�et 
al., 2011). As discussed by Bassett & Bryant (2006, p. 488),                                           
L. analoga�ZDV�XVHG�DV�D�¶EODQNHW·�WR�LQFOXGH�QXPHURXV�WD[D�WKDW�
need to be revised thoroughly.

In the Famennian succession of the Avesnois, Gosselet 
(1860, p. 86) reported Leptaena rhomboidalis in the Etrœungt 
/LPHVWRQH�ZLWKLQ�WKH�$YHVQHV�VXU�+HOSH�V\QFOLQH�LQ�WKH�KDPOHWV�
RI� 4XDWUH�0DLVRQV�� &ORXVV\� DQG� %XIÁH�� 0RUHRYHU�� 'HKpH�
�������S������UHSRUWHG�LWV�SUHVHQFH�LQ�WKH�(WU±XQJW�6KDOH��ZKLFK�
probably corresponds to the Epinette Shale (see Conil & Lys, 
1980) at Sars-Poteries (Sars-Poteries syncline) and Avesnelles 
�$YHVQHOOHV�V\QFOLQH���EXW�&DUSHQWLHU��������S������UHFRJQL]HG�
Leptaena rhomboidalis var. analoga in the Fourmanoir syncline. 
,Q�VSLWH�RI�RXU�HIIRUWV��ZH�KDYH�QRW�IRXQG�DGGLWLRQDO�VSHFLPHQV�
in the Etrœungt Limestone Formation. Demanet (1958, p. 53) 
reported Leptaena analoga�ZLWKLQ�WKH�XSSHUPRVW�)DPHQQLDQ�RI�
southern Belgium (Namur–Dinant Basin). 

Order Orthotetida Waagen, 1884
Suborder Orthotetidina Waagen, 1884
Superfamily Orthotetoidea Waagen, 1884
Family Pulsiidae Cooper & Grant, 1974
Genus Schellwienella Thomas, 1910

Type species. Spirifera crenistria Phillips, 1836, from the 
9LVHDQ� 3HQGOHVLGH� /LPHVWRQH� *URXS� RI� %RZODQG�� <RUNVKLUH��
England.

Schellwienella"�VS�
Figs 1, 2, .3, 4C–L, Table 1

 1929 Orthotetes (Schellwienella) crenistria (Phillips), Dehée 
S������SO�����ÀJV��²��

�"� ����� Streptorhynchus (Schellwienella) sp. cf. S. (S.) 
umbraculum�6FKORWKHLP��'HKpH��S������SO�����ÀJ����

Material��2QH�DUWLFXODWHG�VSHFLPHQ��WZHQW\�YHQWUDO�YDOYHV��
three ventral valve interiors, three ventral internal moulds, 
thirty-six dorsal valves, seven dorsal valve interiors, three 
GRUVDO�LQWHUQDO�PRXOGV����QXPHURXV�IUDJPHQWV���0*/����������

one dorsal valve; MGL 29816-2: one dorsal valve; MGL 29816-
3: nine dorsal valves (‘Assise d’Etrœungt à Etrœungt’); MGL 
29815-1: one dorsal internal mould; MGL 29815-2, 3, 6, 7, 
��� ÀYH� LQFRPSOHWH� GRUVDO� YDOYHV�� 0*/� ��������� ��� ��� WKUHH�
incomplete ventral valves (no specimen corresponds to those 
illustrated by Dehée [1929]); EP14: one incomplete ventral 
valve; EP37: one incomplete dorsal valve; EP45: one ventral 
internal mould; EP103: one incomplete ventral valve; EP132: 
one incomplete dorsal valve; EP140: one crushed dorsal valve; 
(3����� RQH� GRUVDO� YDOYH�� (3����� WZR� GRUVDO� YDOYHV�� (3�����
fragments; EJ7: one dorsal internal mould; EJ8: fragments; 
EJ38: one ventral interior; AT135: one ventral internal mould; 
AT136: one ventral valve; AT137: one incomplete ventral valve; 
BO38: one incomplete dorsal interior; BO41: one incomplete 
YHQWUDO�YDOYH��%2���� WKUHH�YHQWUDO�YDOYHV�� WZR�GRUVDO�H[WHUQDO�
moulds, three dorsal interiors, fragments; BO55: one ventral 
internal mould, one ventral interior; BO56: one incomplete 
GRUVDO� YDOYH�� IUDJPHQWV�� %2���� ÀYH� YHQWUDO� YDOYHV�� ÀYH�
incomplete dorsal valves, fragments; BO143: one ventral valve, 
RQH�YHQWUDO�LQWHULRU��RQH�GRUVDO�LQWHULRU��IUDJPHQWV��%2�����WZR�
YHQWUDO� LQWHULRUV�� RQH� LQFRPSOHWH� GRUVDO� LQWHULRU�� %2����� WZR�
ventral valves; BO163: one incomplete dorsal interior; BO192: 
one dorsal internal mould; BO198: one crushed ventral valve; 
BO199: one crushed dorsal valve; BO211: fragments; BO202: 
one incomplete specimen. 

Description�� 6KHOO� PLGGOH�� WR� ODUJH�VL]HG� �F�� ��� PP� LQ�
ZLGWK���ZLGHU�WKDQ�ORQJ��DSSUR[LPDWH�ZLGWK�OHQJWK�UDWLR������²
������� ZLGHVW� QHDU� PLGOHQJWK�� VHPL�FLUFXODU� WR� VXEFLUFXODU� LQ�
outline, dorsibiconvex; hinge line slightly shorter that maximum 
ZLGWK�� ODWHUDO� PDUJLQV� VOLJKWO\� URXQGHG�� DQWHULRU� FRPPLVVXUH�
rectimarginate. Ornamentation parvicostellate; intercostal 
JURRYHV� ÁDWWHQHG�� ÀODH� QXPHURXV�� VWURQJ� JURZWK� YDULFHV�
REVHUYHG� RQ� IHZ� GRUVDO� YDOYHV�� QXPHURXV� SVHXGRSRQFWDWLRQV�
visible on decorticated valves. Ventral valve slightly convex 
FORVH�WR�WKH�EHDN��VRPHWLPHV�DOPRVW�ÁDW�RU�UHVXSLQDWH�QHDU�WKH�
lateral margins; interarea observed in only one specimen (c. 5 mm 
LQ� KHLJKW��� DSVDFOLQH�� KRUL]RQWDOO\� VWULDWHG��ZLWK� YHUWLFDO� VWULDH�
EHWZHHQ�WKH�KRUL]RQWDO�RQHV��GHOWK\ULXP�FRPSOHWHO\�FORVHG�E\�D�
FRQYH[�SVHXGRGHOWLGLXP��ZLWKRXW�SHULGHOWLGLXP���,QWHULRU�SRRUO\�
SUHVHUYHG��VKRZLQJ�D�VPDOO�PXVFOH�ÀHOG�VWULDWHG�DQWHULRUO\�DQG�
divided by a median ridge. Dorsal valve of variable convexity, 
EXW�DOZD\V�PRUH�FRQYH[�WKDQ�YHQWUDO�RQH��HVSHFLDOO\�LQ�SRVWHULRU�
SDUW��LQWHUDUHD�QRW�REVHUYHG��'RUVDO�LQWHULRU�ZLWK�VWURQJ��ELOREHG�
FDUGLQDO�SURFHVV��GHQWDO�VRFNHWV�GHHS��RSHQ�ODWHUDOO\��PXVFOH�ÀHOG�
bilobed, each lobe covered by numerous radial striae, especially 
in their anterior part.

Measurements. See Table 1.

BO31
GFCL
2258

BO145
GFCL
2259

AT136
GFCL
2260

MGL
29816-2

MGL
29816-3

MGL
29816-1

Length 27.3 35 19 19 43.8 30.5

Width 35.3 43.5 27.5 28 50.5 45

W/L 1.29 1.24 1.45 1.47 1.15 1.48

Table 1. –– Dimensions in mm of selected specimens of 
Schellwienella? sp. Abbreviations: L, length; W, width.

Tableau 1. –– Dimensions en mm de spécimens sélectionnés de 
Schellwienella? sp. Abréviations : L, longueur ; W, largeur.
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Discussion. The tentative generic assignment of this material 
that includes only disarticulated valves, to Schellwienella rather 
than to Schuchertella is primarily based on the presence of 
pseudoponctations. Furthermore, no specimen displays the high, 
anacline ventral interarea characteristic of representatives of the 
latter. The generic assignment remains doubtful due to lack of 
NQRZOHGJH�RI�WKH�LQWHUQDO�IHDWXUHV�DQG�DEVHQFH�RI�D�SHULGHOWLGLXP��D�
diagnostic feature of pulsiid representatives (Williams & Brunton, 
2000, p. 652). Externally, some of the smaller shells resemble 
specimens from the uppermost Famennian of the Holy Cross 
0RXQWDLQV� �3RODQG�� WKDW� KDYH�EHHQ� LGHQWLÀHG� DV�Schellwienella 
pauli�*DOOZLW]��������E\�+DODPVNL�	�%DOLĸVNL��������

Distribution (Figs. 2-3). On the basis of our collections, as 
LW�ZDV� UHSRUWHG� E\�*RVVHOHW� ������� S�� ������&DUSHQWLHU� ����������������������
p. 17, 21, 25, 27, 28, 29, 30, 31, 33, 36, 38, 51) and Dehée (1929), 
WKHVH� UHPDLQV�� ZKLFK� ZHUH� DVVLJQHG� WR� 3KLOOLSV·� VSHFLHV�� DUH�
very common in the Parcq and Jean-Pierre quarries in Etrœungt 
(Etrœungt syncline) and in the Godin quarry (Avesnes-sur-Helpe 
syncline). They are generally present, but less abundant, in the 
$YHVQHOOHV�UDLOZD\�VHFWLRQ�FORVH�WR�WKH�*RGLQ�TXDUU\�ZKHUH�ZH�
have collected similar specimens in the underlying Epinette 
Shale Formation.

Orthotetida gen. and sp. indet.
Figs. 1-2, 4M–O 

Material�� 7ZR� LQFRPSOHWH� YHQWUDO� YDOYHV� �*)&/� �����
[EP143; Fig. 4N], GFCL 2249 [EP159, Fig. 4O]), and several 
fragments (GFCL 2251 [EP153, Fig. 4M], EP151–152, EP158, 
BO15, BO143, BO183).

Description. Ventral valve very slightly convex, subconical; 
RUQDPHQWDWLRQ� IDVFLFRVWHOODWH�� WKUHH� WR� ÀYH� ÁDW�WRSSHG� FRVWDH�
and costellae per bundle; bundles separated by grooves slightly 
ZLGHU�WKDQ�LQWHUFRVWDO�RQHV��

Discussion�� /DFN� RI� NQRZOHGJH� DERXW� WKH� LQWHUQDO���
morphology and the poor preservation of the available material 
preclude a generic assignment. It differs from specimens                                                                                                                          
LGHQWLÀHG�DV�Schellwienella"�VS��E\�LWV�IDVFLFXODWH�RUQDPHQWDWLRQ� 

Distribution��7KLV�XQGHWHUPLQHG�VSHFLHV�LV�NQRZQ�IURP�WKH�
upper part of the Etrœungt Limestone Formation in the Parcq 
and Godin quarries.

Class Rhynchonellata Williams et al., 1996
Order Orthida Schuchert & Cooper, 1932
Suborder Dalmanellidina Moore, 1952
Superfamily Dalmanelloidea Schuchert, 1913
Family Rhipidomellidae Schuchert, 1913
Subfamily Rhipidomellinae Schuchert, 1913
Genus Aulacella Schuchert & Cooper, 1931

Type species��¶2UWKLV�HLIHOLHQVLV�� �HLÁLHQVLV��6FKQXU������·�
(= Orthis prisca Schnur, 1851), from the Middle Devonian of the 
Eifel, Germany.

Aulacella interlineata��6RZHUE\�������
Figs. 1-2-3, 5A–E
1840 Orthis interlineata�6RZHUE\��SO������ÀJ������SO������ÀJ������
1860 Orthis Eifeliensis Gosselet, p. 86, 87.
e.p. 1879 Orthis arcuata Gosselet, p. 393, 394, 395.
e.p. 1888 Orthis arcuata Gosselet, p. 548.
 1929 Dalmanella interlineata� 6RZHUE\�� 'HKpH�� S�� ��������������
SO�����ÀJV������

Material��)RXU�ZKROH� VSHFLPHQV�� HLJKW�YHQWUDO�YDOYHV�� VHYHQ�
ventral internal moulds, one ventral external mould, one ventral 
interior, four dorsal valves, three dorsal internal moulds, one dorsal 
LQWHULRU��0*/��������RQH�FUXVKHG�VSHFLPHQ��WZR�YHQWUDO�DQG�RQH�
dorsal valves (NW of the Sains-du-Nord station); MGL 30063: one 
specimen (Etrœungt); EP9: one ventral valve; EP69: one dorsal 
valve; EP74: one incomplete ventral valve; EP100: one dorsal 
internal mould; EP154: one ventral internal mould, one incomplete 
ventral interior, one dorsal valve, one dorsal internal mould; EJ6: 
one incomplete ventral valve; EJ8: one specimen; EJ 23: one 
incomplete ventral valve; AT21: one ventral valve; AT72: one 
YHQWUDO�YDOYH��%2�����ÀYH�LQFRPSOHWH�YHQWUDO�LQWHUQDO�PRXOGV��RQH�
incomplete dorsal valve and one dorsal internal mould; ULg 2013-
06-27: one ventral internal mould (Avesnelles, Epinette Shale).

Description. See Dehée (1929) for the external morphology. 
:H� IRFXV� KHUH� RQO\� RQ� WKH� LQWHUQDO� IHDWXUHV��9HQWUDO� LQWHULRU�ZLWK�
LPSRUWDQW�� FOHDUO\� GHOLPLWHG�PXVFOH� ÀHOG�� GLYLGHG� DQWHULRUO\� E\� D�
PRUH� RU� OHVV�ZLGH��PHGLDQ� ULGJH� �ÀJ�� �$²&��� HDFK� OREH� FDQ� EHDU�
VHYHUDO� WKLQ� ULGJHV� �ÀJ�� �$���'RUVDO� LQWHULRU� �ÀJ�� �'��ZLWK� VWURQJ�
FDUGLQDO�SURFHVV��GHQWDO�VRFNHWV�VPDOO�� ODWHUDOO\�RSHQ��PXVFOH�ÀHOG�
extending to valve mid-length, divided by a ridge corresponding to 
the sulcus: posterior and anterior muscle scars poorly differentiated.

Discussion��'HKpH·V��������GLVFXVVLRQ�UHODWHG�WR�WKH�VSHFLÀF�
assignment of Aulacella representatives is still applicable to the 
QHZ� PDWHULDO�� 7KH� H[WHUQDO� IHDWXUHV� HVWDEOLVKHG� RQ� WKH� EDVLV�
of relatively abundant material according to this author, are 
identical to those of the isolated, frequently incomplete valves 
RI�RXU�FROOHFWLRQV�ZLWK��KRZHYHU��VRPH�PLQRU�GLIIHUHQFHV��PRVW�
SUREDEO\� OLQNHG�WR� WKHLU�VPDOOHU�VL]H��7KXV� WKH�GRUVDO�YDOYH�RI�
'HKpH·V�VSHFLPHQ��ÀJ���'��GLVSOD\V�D�PHGLDQ�ÁDWWHQLQJ�LQVWHDG�
RI� D� VXOFXV� ZKHUHDV� WKH� VPDOO� GRUVDO� YDOYH� IURP� WKH� *RGLQ�
TXDUU\� KDV� D� SRRUO\� GHÀQHG� VXOFXV�� OHVV� QXPHURXV� DQG�ZLGHU�
FRVWHOODH��ZLWK�QR�WKLFNHQHG�JURZWK�ODPHOODH��2Q�WKH�RWKHU�KDQG��
WKH�RXWOLQH�RI�WKH�YDOYHV�LV�DOVR�VXE�FLUFXODU��ZLWK�ZLGHQLQJ�LQ�WKH�
ODUJHVW�VSHFLPHQV��WKH�KLQJH�OLQH�LV�WZR�WLPHV�OHVV�ZLGH�WKDQ�WKH�
PD[LPXP�ZLGWK��DQG�WKH�IDVFLFRVWHOODWH�RUQDPHQWDWLRQ�LQFOXGHV�
costellae increasing by bifurcation and intercalation.

Distribution (Figs 2-3). Aulacella interlineata� �6RZHUE\��
1840) has been reported in the Upper Famennian of Europe and 
North Africa, but could be present also in Armenia (see Halamski 
	�%DOLĸVNL�� ����� IRU� PRUH� GHWDLOV��� 6RZHUE\·V� VSHFLHV� QHHGV�
to be revised on the basis of its type material. The specimens 
recently collected originate from outcrops in the Avesnes-sur-
+HOSH��*RGLQ�TXDUU\���$YHVQHOOHV��$YHVQHOOHV�UDLOZD\�WUHQFK��LQ�
the Epinette Shale [see Conil & Lys, 1980]), Etrœungt (Parcq and 
Jean-Pierre quarries) and Cantraine (outcrop NW of Sains-du-
1RUG��V\QFOLQHV��'XH�WR�SDXFLW\�RI�VSHFLPHQV�QHZ�FROOHFWLRQV��
the stratigraphic distribution of Aulacella interlineata in the 
$YHVQRLV�UHPDLQV�SRRUO\�NQRZQ�

Superfamily Enteletoidea Waagen, 1884
)DPLO\�6FKL]RSKRULLGDH�6FKXFKHUW������
Genus Schizophoria King, 1850

Type species. Conchyoliolithus (Anomites) resupinatus Martin, 
1809, from the Viséan of Dovedale, Derbyshire, England.

Schizophoria sp. cf. S. resupinata (Martin, 1809)
Figs. 1-2, Fig. 5F–H, Table 2 
 cf. 1809 Conchyoliolithus (Anomites) resupinatus Martin, 
SO������ÀJV�������
e.p. 1879 Orthis striatula; Gosselet, p 395.
e.p. 1888 Orthis striatula; Gosselet, p. 548.
1929 Schizophoria striatula Schlotheim; Dehée, p. 34.
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Fig. 4. –– A–B, Leptagonia sp. cf. L. analoga (Phillips, 1836), MGL 6541 1B & 1A, internal and external moulds of an incomplete ventral 
YDOYH��¶6FKLVWHV�HW�FDOFDLUHV�G·(WU±XQJW·��$YHVQHOOHV�UDLOZD\�VHFWLRQ���C–L, Schellwienella"�VS���$VVLVH�G·(WU±XQJW�j�(WU±XQJW��&��0*/�

���������¶$VVLVH�G·�(WU±XQJW·��(WU±XQJW���H[WHUQDO�YLHZ�RI�D�GRUVDO�YDOYH�VKRZLQJ�SVHXGRSRQFWXDWLRQV��D, MGL 29816.2 (‘Assise d’ Etrœungt’, 
Etrœungt), dorsal valve. E–F��0*/�����������¶$VVLVH�G·(WU±XQJW·��(WU±XQJW���GRUVDO�YDOYH�LQ�SRVWHULRU�DQG�GRUVDO�YLHZV��G, MGL 29816.3 

(‘Assise d’Etrœungt’, Etrœungt), dorsal valve. H–I��*)&/������� �(3�������LQWHUQDO�PRXOG�RI�D�GRUVDO�YDOYH�ZLWK�VKHOO\�IUDJPHQWV�DQG�GHWDLOV�RI�
PXVFOH�ÀHOG��J��*)&/������� �%2�������GHWDLOV�RI�GRUVDO�PXVFOH�ÀHOG��LQWHUQDO�PRXOG���K–L, GFCL 2252 (= EP 103), incomplete ventral valve in 
SRVWHULRU�DQG�YHQWUDO�YLHZV��M–O, Orthotetide gen. et sp. indet. M, GFCL 2251 (= EP153), details of ornamentation of a ventral valve. N, GFCL 

2250 (= EP 143), incomplete ventral valve. O, GFCL 2249 (= EP 159), incomplete ventral valve. Scale bars = 5 mm.

Fig. 4. –– A–B, Leptagonia sp. cf. L. analoga (Phillips, 1836), MGL 6541 1B & 1A, moules interne et externe d’une valve ventrale incomplète 
(‘Schistes et calcaires d’Etrœungt’, tranchée d’Avesnelles). C–L, 6FKHOOZLHQHOOD? sp. C, MGL 29816.4, vue externe d’une valve dorsale montrant 
des pseudoponctuations (‘Assise d’Etrœungt’ à Etrœungt). D, MGL 29816.2, valve dorsale (‘Assise d’Etrœungt’ à Etrœungt). E–F, MGL 29816.1, 
valve dorsale en vue postérieure et dorsale (‘Assise d’Etrœungt’ à Etrœungt). G, MGL 29816.3, valve dorsale (‘Assise d’Etrœungt’ à Etrœungt). 
H–I, GFCL 2254 (= EP 138), moule interne d’une valve dorsale avec des fragments et détail du champ musculaire. J, GFCL 2253 (= BO 143), 

détail du champ musculaire dorsal (moule interne). K–L, GFCL 2252 (= EP 103), valve ventrale incomplète en vues postérieure et ventrale. M–O, 
Orthotetide gen. et sp. indet. M, GFCL 2251 (= EP153), détail de l’ornementation d’une valve ventrale. N, GFCL 2250 (= EP 143), valve ventrale 

incomplète. O, GFCL 2249 (= EP 159), valve ventrale incomplète. Barres d’échelle = 5 mm.
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Material�� 7ZR� LQFRPSOHWH� VSHFLPHQV�� ÀYH� YHQWUDO� YDOYHV�
RI�ZKLFK�WZR�DUH� LQFRPSOHWH��RQH�YHQWUDO�H[WHUQDO�PRXOG��RQH�
GRUVDO� YDOYH�� RQH� LQFRPSOHWH� GRUVDO� �"�� YDOYH�� 0*/� �����
1: one incomplete specimen; MGL 4567-2: one incomplete 
GRUVDO�YDOYH��0*/�������RQH�LQFRPSOHWH�VSHFLPHQ�RI�XQNQRZQ�
locality; MGL 4594: one undifferentiated valve; MGL 4594-
��� WZR� YHQWUDO� YDOYHV� �(WU±XQJW�� 4XDWUH�0DLVRQV��� (-� ��� RQH�
incomplete dorsal valve; EJ 43: one incomplete ventral valve; 
%2�����RQH�LQFRPSOHWH�GRUVDO��"��YDOYH��%2������RQH�H[WHUQDO�
mould of a ventral valve; BO 190: one ventral valve; BO 192: 
one ventral valve.

Description��6KHOO�PLG��WR�ODUJH�VL]HG��XS�WR����PP�LQ�ZLGWK���
GRUVLELFRQYH[��WUDQVYHUVHO\�HOOLSWLFDO�LQ�RXWOLQH��ZLGHU�WKDQ�ORQJ��
KLQJH� OLQH� VKRUWHU� WKDQ�JUHDWHVW�ZLGWK� �KLQJH� OLQH�ZLGWK�ZLGWK�
UDWLR�������>Q ��@���ZLGHVW�DW�PLG�OHQJWK��ODWHUDO�PDUJLQV�URXQGHG��
anterior commissure uniplicate. Ornamentation muticostellate; 
costellae increasing by intercalation; about 10 costae and 
costellae per 2.5 mm at 5 mm of the beak. Ventral valve convex 
LQ�XPERQDO�DUHD��DOPRVW�ÁDW�RU�HYHQ�VOLJKWO\�FRQFDYH� WRZDUGV�
lateral commissures; interarea apsacline, clearly higher than 
GRUVDO�LQWHUDUHD��VOLJKWO\�FRQFDYH��GHOWK\ULXP�RSHQ��VXOFXV�ZHDN��
SRRUO\� GHÀQHG� DQWHULRUO\�� ,QWHULRU� QRW� REVHUYHG�� 'RUVDO� YDOYH�
UHJXODUO\� LQÁDWHG��ZLWK�PD[LPXP�FRQYH[LW\� LQ� XPERQDO� DUHD��
EHDN�RYHUKDQJLQJ�KLQJH� OLQH�� LQWHUDUHD� ORZ��DOPRVW�RUWKRFOLQH��
Interior not observed.

Measurements. See Table 2.

MGL 4567 BO 154 BO 190

Length 36.5 18 13.3

Width 43 25 18

Thickness 20.3 13.3 /

Table 2. –– Dimensions in mm of selected specimens of Schizophoria 
sp. cf. S. resupinata (Martin, 1809).

Tableau 2. – Dimensions en mm de spécimens sélectionnés de 
Schizophoria sp. cf. S. resupinata (Martin, 1809).

Discussion. According to Halamski (2012), the diameter and 
the density of punctae in Schizophoria�VSHFLHV�DUH�RI�VLJQLÀFDQW�
WD[RQRPLFDO� YDOXH�� EXW� SUHVHUYDWLRQ� RI� WKH� IHZ� VSHFLPHQV�
available is too poor for providing detail. Our specimens are 
tentatively assigned to Schizophoria resupinata�� ZHOO�NQRZQ�
in the Tournaisian–Visean succession of Western and Eastern 
Europe, but also in China, Iran and Russia (see references 
in Bahrammanesh et al., 2011). This very long ranging, 
morphologically very variable species is badly in need of 
thorough revision despite recent studies (Brunton, 1968; Pocock, 
������ŦDNRZD���������WKLV�LV�EH\RQG�WKH�VFRSH�RI�WKLV�SDSHU��7KLV�
PDWHULDO�ZDV�SUHYLRXVO\�DVVLJQHG�WR�)UDVQLDQ�DJHG�Schizophoria 
striatula (von Schlotheim, 1813), by various authors such as 
Gosselet (1888) and Dehée (1929) but this species is still poorly 
NQRZQ��VHH�6WUXYH��������

Distribution. This species is rare in the uppermost Famennian 
RI�WKH�$YHVQRLV��'HKpH��������S������UHSRUWHG��ZLWKRXW�SUHFLVH�
location and illustration, some badly preserved specimens 
assigned to Schizophoria striatula. Gosselet (1879, p. 395) 
FLWHG� WKH� ODWWHU� LQ� WKH�6HPHULHV�UDLOZD\�VHFWLRQ�DQG�&DUSHQWLHU�

(1913, p. 19) in the ‘Etrœungt strip’ at Cloussy and (Ibid. 1913, 
p. 29), in the ‘Avesnelles strip’ but mentioned S. resupinata only 
in the Flaumont section (Avesnelles syncline). Demanet (1934, 
p. 49) reported the occurrence of Schizophoria resupinata 
in the uppermost Famennian of the eastern part of the Dinant 
Synclinorium (southern Belgium).

Fig. 5. –– A–E, Aulacella interlineata��6RZHUE\���������A, ULg 
������������YHQWUDO�LQWHUQDO�PRXOG�ZLWK�VKHOO\�IUDJPHQWV��$YHVQHOOHV�
UDLOZD\�VHFWLRQ��(SLQHWWH�6KDOH��EHG�������B, GFCL 2255, ventral 

internal mould. C��*)&/�����²������ �%2�������WZR�YHQWUDO�LQWHUQDO�
moulds. D, MGL 27667.1, dorsal interior. E, MGL 27667.2, details of 
ornamentation on a ventral valve (Famennian, NW of Sains-du-Nord 
station,). F–H, Schizophoria sp. cf. S. resupinata (Martin, 1809). F, 
0*/���������WZR�LQFRPSOHWH�GRUVDO�YDOYHV��¶6FKLVWHV�HW�&DOFDLUHV�

d’Etrœungt, Etrœungt [Quatre-Maisons]). G–H, MGL 4567.1, 
LQFRPSOHWH�VSHFLPHQ�LQ�YHQWUDO�DQG�ODWHUDO�YLHZV��6FDOH�EDUV� ���PP�

Fig. 5. –– A–E, Aulacella interlineata (Sowerby, 1840). A, ULg 2013-
06-27, moule interne ventral avec des fragments, tranchée de la voie 

ferrée à Avesnelles, Schistes de l’Epinette (banc 124). B, GFCL 2255, 
moule interne ventral. C, GFCL 2256–2257 (= BO 158), deux moules 

internes ventraux. D, MGL 27667.1, intérieur dorsal. E, MGL 27667.2, 
détails de l’ornementation d’une valve ventrale (Famennien, NW de 
la gare de Sains-du-Nord). F–H, 6FKL]RSKRULD sp. cf. S. resupinata 
(Martin, 1809). F, MGL 4567.2, deux valves dorsales incomplètes 
(‘Schistes et Calcaires d’Etrœungt’, Etrœungt [Quatre-Maisons]). 

G–H, MGL 4567.1, spécimen incomplet en vues ventrale et latérale. 
Barres d’échelle = 5 mm.
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IV. –– DISCUSSION

All the strophomenids, orthotetids and orthids, obtained 
from the uppermost Famennian- Etrœungt Limestone Formation 
LQ�WKH�$YHVQRLV��EHORQJ�WR�ORQJ�UDQJLQJ�JHQHUD��GLYHUVLW\�LV�ORZ��
7KLV�LV�FRPSDUDEOH�ZLWK�GDWD�IURP�RWKHU�¶6WUXQLDQ·�EUDFKLRSRG�
faunas such as those from the Holy Cross Mountains in Poland 
�+DODPVNL� 	� %DOLĸVNL�� ������� )URP� WKH� JHQHULF� YLHZSRLQW��
WKHVH�WKUHH�RUGHUV�ZHUH�SRRUO\�GLYHUVLÀHG�ZRUOGZLGH�GXULQJ�WKH�
Famennian (Curry & Brunton, 2007). 

Reappearance of representatives of the Subfamily 
Leptaeninae (Leptagonia�� ZLWKLQ� WKH� XSSHUPRVW� )DPHQQLDQ��
SUREDEO\� GXH� WR� IDYRXUDEOH� IDFLHV�� KDV� WR� EH� HPSKDVL]HG� DV�
they seem to have been absent since the end of the Eifelian in 
DGMDFHQW� DUHDV� VXFK� DV� WKH� 1DPXU²'LQDQW� %DVLQ� LQ� VRXWKHUQ�
Belgium according to Maillieux (1941); this author doubtfully 
reported the presence of Leptaena rhomboidalis� LQ� WKH�/RZHU�
)DPHQQLDQ�� EXW� WKLV� FRXOG� QRW� EH� FRQÀUPHG� E\� 0RWWHTXLQ�
(2008a). Maillieux (1933) also reported Leptaena rhomboidalis, 
EXW�ZLWKRXW�LOOXVWUDWLRQ��LQ�WKH�0LG�)DPHQQLDQ�&RQGUR]�*URXS�
in southern Belgium. Brice (1988) did not encounter them in the 
Givetian–Frasnian succession of the Boulonnais. Leptaeninae 
�5DÀQHVTXLQLGDH��DUH�WKH�RQO\�VWURSKRPHQLGV�ZKLFK�FURVVHG�WKH�
Frasnian–Famennian and Devonian–Carboniferous boundaries 
(e.g. Rong & Cocks, 1994).

Orthotetids are common in the Etrœungt Formation, but 
WKHLU� SRRU� SUHVHUYDWLRQ� SUHFOXGHV� GHÀQLWLYH� LGHQWLÀFDWLRQV��
$W� OHDVW� WZR� VSHFLHV� FDQ� EH� GLVWLQJXLVKHG�� 'HPDQHW� ��������������������������������
S������UHSRUWHG�ÀYH�RUWKRWHWLG�WD[D�LQ�WKH�XSSHUPRVW�)DPHQQLDQ�
succession of the southern margin of the Dinant Synclinorium, 
but these data cannot be discussed further in the absence of 
illustrations. Just after the Hangenberg Biological Crisis, the 

6XERUGHU�2UWKRWHWLGLQD�ZDV�PDUNHG�E\�D�GLYHUVLÀFDWLRQ�SKDVH�
on a global scale at the base of the Carboniferous according 
WR� :LOOLDPV� 	� %UXQWRQ� �������� ZLWK� WKH� LQFHSWLRQ� RI� WZR�
QHZ� IDPLOLHV� �2UWKRWHWLGDH��'HUE\LLGDH�� DQG� D� QHZ� VXEIDPLO\�
(Streptorhynchinae). In the Avesnois, recent data related to 
Tournaisian orthotetids are lacking. Carpentier (1913) reported 
relatively frequent “Orthotetes crenistriaµ�� EXW� ZLWKRXW�
LOOXVWUDWLRQ��ZLWKLQ�WKH�+DVWDULDQ�3RQW�G·$UFROH�)RUPDWLRQ��

The orthids include representatives of Aulacella and 
Schizophoria, common brachiopods in Famennian shelf-ramp; 
WKH\� UDQN� DPRQJ� WKH� ÀUVW� WR� UH�RFFXU� DIWHU� WKH� HQG�)UDVQLDQ�
%LRORJLFDO�&ULVLV��%DOLĸVNL��������6WLJDOO�5RGH��������0RWWHTXLQ��
2008b). 
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