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New record of the Early Jurassic myriacanthid holocephalan 
Myriacanthus paradoxus AGASSIZ, 1836 from Belgium

by

Christopher J. Duffin (*) and Dom inique Delsate (**)

Abstract: A right u pper posterior ("palatine") too thplate from the Grès de Florenville (bucklandi zone, Lower 
Sinemurian, Early Jurassic) of Clairefontaine (Belgian Lorraine) is described and identified as M inacanthus paradoxus 
AGASSIZ, 1836. This, the first record in Belgium, extends the know n palaeogeographical range of the species.

Key w ords: C hondrichtyes, H olocephali, M yriacanthid, Jurassic, Belgium.

Résum é: Le Grès de Florenville (Zone à bucklandi, S iném urien inférieur, Jurassique inférieur) de C lairefontaine 
(Lorraine belge) a livré une plaque dentaire postéro-supérieure droite ("palatine") de Chimère. Elle est ci-décrite 
et attribuée à Myriacanthus paradoxus AGASSIZ, 1836. Cette espèce est signalée pour la prem ière fois en Belgique. 
Son extension paléogéographique connue s 'en  trouve ainsi élargie.

M ots-clefs: C hondrichtyes, H olocephali, M yriacanthid, Jurasique, Belgique.

K urzfassung: Eine rechtse oberposteriore ("palatine") Zahnplatte von dem  Grès de Florenville (Bucklandi-Zone, 
Unteres S inem urium , Unter-Jurassicum) von Clairefontaine (belgische Lothringen) w ird beschrieben und bestim m t 
als Myriacanthus paradoxus AGASSIZ, 1836. Dieser erste Fund in Belgien vergrößert die paläontologische Reichweite 
dieser Art.

Schlüsselw örter: C hondrichtyes, H olocephali, M yriacanthid, Jurassicum , Belgiën.

(*) Dr. C. DUFFIN, 146 C hurch Hill Road, Sutton, Surrey SM3 8NF, England.
(**) Dr. D. DELSATE, 5 Rue du  Q uartier, 6792 Battincourt, Belgium.

Introduction

The m yriacanthoids are an extinct group of holocephalans ranging from the Late Triassic (Rhaetian) to the Late 
Jurassic (Tithonian). They are m ost com m only represented by isolated toothplates, dorsal fin spines and frontal 
clasper spines, although som e articulated specim ens are know n from the Lower Lias (Sinemurian) of Lyme Regis, 
Dorset, England (WOODWARD, 1891), O steno in Lombardy, Italy (DUFFIN, 1992; DUFFIN & PATTERSON, in 
press), the Posidonienschiefer (Toarcian) of Holzm aden, Germ any (FRAAS, 1910; DUFFIN, 1983), and the Plattenkalk 
of Solnhofen, G erm any (ZITTEL, 1887). H olocephalan specim ens are relatively rare com ponents of m ost Jurassic 
vertebrate faunas, and the geographical and stratigraphical ranges of m ost taxa seem to be very limited. This is 
alm ost certainly due to the scarcity of material.

Myriacanthus is the type genus of the family, and  M. paradoxus is the type species of the genus by monotypy. It is 
currently know n only from the "Lower Lias" of Lyme Regis, and the W estbury Beds (Penarth G roup (Rhaetian, 
Late Triassic) of A ust Cliff, Avon (DUFFIN, 1994). An up p er anterior ("vom erine") tooth plate from the H ettangian 
of France (TERQUEM, 1855) m ay pertain  to this species, but an terior up p er tooth plates are not well know n in 
m yriacanthids. Indeed, the up p er an terior tooth plates of M. paradoxus from Lyme Regis and Halonodon warneri 
DUFFIN, 1984 from the Belgian Sinem urian are v irtually  indistinguishable.

The purpose of the present paper is to extend the know n palaeogeographical range oí Myriacanthus paradoxus into 
southern  Belgium.

G e o lo g ic a l b a c k g ro u n d

The Lorraine (southern Belgium and G rand Duchy of Luxem bourg) consists of a sequence of cuestas of Early 
Mesozoic clastic sedim entary rocks. Three cuestas form the Belgian Lorraine; the S inem urian, Pliensbachian and 
Bajocian cuestas.
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The m ain facies of the Lower Lias in Southern Belgium consists of the strongly d iachronous calacarenites of the 
Grès de Luxem bourg (see DUFFIN & DELSATE, 1993 for a review of the stratigraphy). The northern  flank of the 
S inem urian cuesta exposed in the Clairefontaine area show s tw o spring levels; the major of these tw o is form ed by 
the M arnes de Strassen, w hile tem porary  springs also arise from the M arnes H ondelange (Lotharingian). The 
w aters fed by the springs un ite to form  the Clairefontaine River w hich erodes the base of the M arnes de Strassen 
at around  338m and cuts into the underly ing  sandstones. M any sm all quarries are sited on the steep w ooded 
slopes of the river valley, exploiting the Calcaire G réseux de Florenville for local build ing stone (MONTEYNE, 
1958).
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Textfigure 1. G eneralised Early Jurassic stratig raphy  of Lorraine.
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The stratig raphy  of the area has been elucidated through the w ork of MONTEYNE (1958), MAUBEUGE (1966) 
and MERGEN (1985), and is sum m arised in Figure 1. The small quarries m entioned above expose the following 
units (ascending the sequence) :

(i) Sables de M etzert : a dem ineralised facies of the H ettangian part of the Grès de Luxem bourg yielding occasional 
Cardinia.

(ii) Calcaire G réseux de F lorenville : the local Early S inem urian part of the Grès de Luxem bourg. It consists of a 
30m to 40m thick com plex of sandstone units yielding Coroniceras bucklandi, Ostrea irregularis, Cardinia copides, C. 
crassissima, Chlamys textorius, Oxytoma sp., Pseudomelania clathrata, Isastraea condeana and Pentacrinus tuberculatus, 
m ostly from lum achelle horizons.

(iii) M arnes de S trassen  : blue-grey m arls w ith  calcareous horizons. Fossils include Arnioceras semicostatum, 
Prototeuthis acutus, Chlamys textorius, Spiriferina walcotti and Liogryphaea arcuata. A round Clairefontaine, this 
form ation is around 60cm thick and represents the Swabian facies of the Calcaire à G ryphées. It is dated  as U pper 
S inem urian (sensu s t ri cto) (sem icos ta I u m and turneri zones) in the Belgian Lorraine, but as Lower Sinem urian 
(bucklandi zone) in the Luxem bourg Lorraine, due to a radical facies change. The Belgian Grès de Florenville 
passes laterally into the Luxem bourg M arnes de Strassen (MAUBEUGE, 1966) betw een Steinfort (Grand Duchy of 
Luxem bourg), a neighbouring village to Clairefontaine, and the w estern side of Luxem bourg city (about 13km 
east of Clairefontaine).
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Textfigure 2. M ap show ing the location of Clairefontaine.
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The only holocephalan taxa recorded to date from the Belgian Jurassic are Halonodon warneri DUFFIN, 1984, and 
Chimaeropsis foussi CASIER, 1959. A second species of Halonodon, H. luxembourgensis DUFFIN & DELSATE, 1993, 
has been described from the H ettangian of Luxem bourg.

S y s te m a tic  P a la e o n to lo g y

Class C hondrichthyes HUXLEY, 1880 
Subclass Subterbranchialia ZANGERL, 1979 
Superorder Holocephali BONAPARTE, 1832 

O rder C him aeriform es (BERG, 1940) sensu PATTERSON, 1965 
S uborder M yriacanthoidei, PATTERSON, 1965 

Family M yriacanthidae SMITH WOODWARD, 1889

G enus Myriacanthus AGASSIZ, 1837

Type species : Myriacanthus paradoxus AGASSIZ, 1837; Lower Lias (Early Jurassic) of Lyme Regis,
Dorset, England.

Myriacanthus paradoxus AGASSIZ, 1837 
(Plate 1 ; Textfigure 3a)

1822 "External defensive organ" -
1836 Myriacanthus paradoxus
1837 Myriacanthus paradoxus ;
1837 Myriacanthus retrorsus
1838 Myriacanthus retrorsus ;
1855 Chimaera (Ischyodon) johnsoni 
1872 Prognathodus guentheri
1891 Myriacanthus paradoxus ; 
1906 Myriacanthus paradoxus ; 
1906 Myriacanthus paradoxus ; 
1965 Myriacanthus paradoxus ;

1992 Myriacanthus paradoxus ;
1993 Myriacanthus paradoxus ;
1994 Myriacanthus paradoxus ;

DE LA BECHE, 1, 44, pi. 5 figs. 1-2.
AGASSIZ; AGASSIZ, 3, pi. 6.
AGASSIZ, 3, 38.
AGASSIZ; AGASSIZ, 3, 39.
AGASSIZ, 3, pi. 8a figs. 14,15.
AGASSIZ ; TERQUEM, 241, pi. 14 fig. 1.
EGERTON; EGERTON, 233, pi. 8.
WOODWARD, 44, pi. 2 figs. 1-3.
WOODWARD, 2, pi. 1 figs. 1-5.
DEAN, 143, text-figs. 119, 119A, 142.
PATTERSON, 128, text-figs. 13-19; pi. 22 fig. 46; pi. 25 fig. 59; 
pi. 26 fig. 60; pi. 28 fig. 67.
PATTERSON, 45, figs. 7A-C.
DUFFIN & DELSATE, text-fig. 5f.
DUFFIN, 12, figs. 8a-b.

D iagnosis : see PATTERSON (1965: 136)
H olotype : BMNH P 6095, a dorsal fin spine (AGASSIZ, 1836 pi. 6 figs. 1-2) from the Lower Lias (?Sinem urian, 
Early Jurassic) of Lyme Regis, Dorset, England.
Belgian specim en : IRSNB P 6333, a virtually  com plete right u p p er posterior ("palatine") toothplate.
Locality : old (disused) sandstone quarry  in the village of C lairefontaine, C om m une of Arion, 500m north  of the 
N4 road (Arion to Luxem bourg). Topographic m aps 1/25000 : 68/7-8 and 69/5-6. Text-Figure 2.
H orizon : Grès de Florenville
Age : bucklandi zone, Low er S inem urian, Early Jurassic.
Lithology : bioclastic lim estone. The specim en is associated on a sm all block w ith Cardinia sp. and the external 
m ould of a spire w ith  carina of Coroniceras aff. rotiforme.
C ollector : Mr Jacques LAMURY (Thiaumont).

D escrip tion  : The specim en is an alm ost com plete right u p p er posterior ("palatine") toothplate preserved on a 
small block of bioclastic lim estone (Plate 1 Figure a). The plate is preserved in occlusal view and the mesial extrem ity 
is missing. The overall shape is roughly triangular w ith a slightly curved sym physeal m argin. The labial m argin is 
alm ost com plete and m easures 48mm in length, w hile the lingual m argin is 21mm long.
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The mesial part of the dental plate is occupied by a deep oval antem ortem  w ear facet m easuring 19 mm  long and 
10mm across. The rem ainder of the occlusal surface is covered by a tritoral pad of hyperm ineralised tissue often 
called "plerom in". No diagonal ridges transect the occlusal surface, although a short (13mm long) convex ridge 
intervenes betw een the w ear facet and the labial m argin mesially.

Textfigure 3. O utline draw ings of the upper posterior tooth plates of M. paradoxus AGASSIZ, 1836 and Agkistracanthus 
mitgelensis DUFFIN & FURRER, 1981, all in occlusal view, a: IRSNB P 6333; b: Agkistracanthus mitgelensis from the 
C otham  M em ber (Lilstock Form ation, Penarth G roup, Rhaetian) of St. A udries Bay, som erset England. BMNH P 
61526; c: Agkistracanthus sp. from the Kössen Beds (Rhaetian) of
the C entral A ustroalpine Sivettra N ape at A lpihorn, Kanton G raubunden. PIMUZ A / 1870.

Discussion

The absence of d iagonal ridges d istinguishes this specim en from the up p er posterior tooth plates of Acanthorhina 
jaekeli FRA AS, 1910 (Toarcian of H olzm aden) and Metopacanthus granulatus (AGASSIZ, 1837)(Sinemurian of Lyme 
Regis). The latter species has hyperm ineralised tissue restricted to the central diagonal ridge of up p er posterior 
teeth, in contrast to the condition in IRSNB P 6333.

The only tw o further m yriacanthid genera in which the u p p er posterior toothplates are know n are Agkistracanthus 
and Myriacanthus. Myriacanthus w as originally based upon  an isolated dorsal fin spine. The discovery of a 
specim en w ith associated dorsal fin spine and dentition  allowed WOODWARD (1906) to diagnose theM . paradoxus 
more fully. One of the m ost com plete dentitions of M. paradoxus is preserved in BMNH P 477 (Plate 1 Figure b; 
Text-Figure 4)(AGASSIZ, 1843; 344, plate xlc fig. 22; WOODWARD, 1891: 46, plate 2 fig. 3; PATTERSON, 1992:47), 
w hich has recently been virtually  com pletely freed from  the surrounding  matrix. This specim en is particularly 
useful since the up p er and low er dentition  are preserved in occlusal view (Plate 1 Figure a; Text-Figure 4).

The palatine teeth of Agkistracanthus mitgelensis DUFFIN & FURRER, 1981 and  Agkistracanthus sp. (Rhaetian and 
H ettangian of Switzerland; Rhaetian of England) possess a mesial w ear facet on the occlusal surface (DUFFIN & 
FURRER, 1981, plate 2 fig. 3a; DUFFIN, 1994 fig. 5), bu t DUFFIN (1994: 10) w as incorrect in stating that such a 
feature w as exclusive to that species. The u p p er posterior dental plate of Myriacanthus paradoxus also has a mesial 
w ear facet (Text-Figure 4). The long axis of the w ear facet in Agkistracanthus is m uch m ore lingually situated  than
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in A4. paradoxus , leaving a w ide strip  of hyperm ineralised tissue labially (com pare Text-Figures 3a, b and c). 
F u rtherm ore , the long axis of the w ear facet is declined  lingually  from  the long axis of the to o th p la te  in 
Agkistracanthus , bu t the tw o axes are subparallel in M inacanthus and IRSNB P 6333.

The outline of the u p p er posterior dental plates in the tw o genera also differ. Agkistracanthus has the form of an 
elongate tear-drop, w hile Myriacanthus and IRSNB P 6333 are both m uch m ore triangular in outline.

Thus, by com parison w ith  BMNH P 477, IRSNB P 6333 described above m ust belong to Myriacanthus paradoxus, 
and as such, is the first record of this species in Belgium.

10 mm
\

Textfigure 4. Cam era lucida draw ing  of BMNH P477 (EGERTON Coll.),articulated toothplates of A4, paradoxus 
from the Lower Lias of Lyme Regis.

C o n c lu s io n s

A m yriacanthid right u p p er posterior toothplate is described from the Lower S inem urian of the Belgian Lorraine 
as Myriacanthus paradoxus AGASSIZ. This is the first confident record of the species ou tside of Britain.
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Explanation  of P late 1

P late 1. Figure a, IRSNB P 6333, a right u pper posterior ("palatine") toothplate oí Myriacanthus paradoxus AGASSIZ 
from the Grès de Florenville (bucklandi zone, Lower S inem urian, Early Jurassic) of C lairefontaine (Belgian Lorraine) 
in occlusal view  (x 1.56); Figure b, BMNH P477, articulated  toothplates of M. paradoxus from the Low er Lias of 
Lyme Regis, Dorset. The photograph  w as taken part w ay through chemical developm ent of the den tition  from the 
matrix.
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Plate 1
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