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ETUDE BIOSTRATIGRAPHIQUE
DE L’ENCRINITE DE TRAMAKA

Par AusTIN R., ConiL R., Groessens E. et PIRLET H.

1) iNtroDUCTION (H. PIRLET)

La carriére du four 3 chaux de Tramaka,
située au Nord de Seilles, le long de la route
de Tramaka a4 Couthuin, est bien connue des
géologues du calcaire carbonifére. Le front
sud de cette carriére expose de bas en haut
la succession suivante (H. PIRLET, 1964):

— 23 meétres de calcaires organoclastiques
et algaires gris clair & gris bleu a struc-
tures rythmiques appartenant 3 un en-
semble de 46 meétres de calcaires de
méme nature qui forme la base du
Viséen supérieur (repris par sigle litho-
stratigraphique V3a) & Productus gigan-
teus. Lithostrotion martini. L. irregulare,
Carcinophyllum vaughani, Archaediscus
convexus, Endothyra omphalota minima,
Endothyra convexa, Endothyra foeda,
Tetrataxis paraminimus. Nous y avons
également trouvé des Goniatites -qui
sont actuellement & 1’étude.

a — 14 metres de calcaire algaire beige clair
a stromatolithes qui constitue le sommet
de ce V3a.

— contact ravinant souligné par de trés
petites poches de dissolution.

b —3,7 m d’encrinite grossiére (macro-
organoclastite) grise 1égérement dolomi-
tisée qui s’altére en roux. Abondances
de trés petits Brachiopodes non encore
étudiés.

¢ — Schistes noirs du Namurien, ici peu épais,
qui forme le sommet de la falaise; zone
Hlib.

11 existe dans les calcaires sous-jacents
au Namurien de nombreuses poches
de dissolution, localement minéralisées

par de la blende et de la galéne, qui
appartiennent a un karst datant du
début du Namurien.

On y trouve en effet des débris de
schistes noirs et des Goniatites des
zones E2b2, E2c et Hla (CALEMBERT L. et
VAN LEckwick W., 1941) qui n’existent
plus en position normale au-dessus des
calcaires et en-dessous de la zone Hib.

Nous pouvons donc voir qu’il existe au
sommet du calcaire carbonifére une importan-
te lacune stratigraphique d’environ 250
métres en stampe normale. I y manque en
effet les couches calcaires du sommet du
V3a, tout le ¥3b calcaire normalement épais
de 100 métres, le ¥3c épais de 25 métres dans
le synclinorium de Dinant et une certaine
épaisseur de couches schisteuses namuriennes
des zones El et E2.

Lors de travaux précédents (H. PIRLET
1964, 1968), nous avons attribué a I’encrinite
grossiére de Tramaka un dge viséen supérieur
(sigle lithostratigraphique: ¥3c sup.) sur
la base de son caractére un peu dolomitique.
Les minces couches du V3¢ qui couronnent les
carrieres du V3b de la vallée du Samson
présentent en effet ce caractére dolomitique
et, en I’absence de détermination de fossiles,
il est compréhensible que nous ayons parallé-
lisé ces deux formations qui se situent chacune
sous la base immédiate du Namurien.

Dépét des collections

RC: collection R. ConiL, Institut de Géologie
et de Géographie, B 1348 LOUVAIN-LA-
NEUVE.

SG: Service Géologique de Belgique, 13,
rue Jenner, B 1040 BRUXELLES.
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2) FORAMINIFERES (R. CoONIL)

Introduction

La microfaune d’Anton comporte un
assemblage extrémement riche d’Archaedisci-
dae, parmi d’autres foraminiféres beaucoup
moins abondants et peu caractéristiques.
On observe une majorité d’Archaediscus
alignés, évolutes, des Nodosarchaediscus du
méme type et des Ammarchaediscus dont
une nouvelle espéce: Amm. leckwijcki. Les
profils des loges tubulaires sont principalement
de type angulatus et tenuis. 1’ensemble des
caractéres de 1’association montre un degré
d’évolution plus avancé que celui du V3c
inférieur de Warnant.

L’encrinite de Tramaka ne montre habituel-
lement que des foraminiféres mal préservés
et difficilement identifiables; c’est la raison
pour laquelle aucune mention ne fut faite
de cette faunule dans la monographie de
ConiL & Lys, en 1964.

Seuls les gites de Tramaka et d’Anton
avaient fait I’objet de recherches; le hasard de
lames récemment taillées dans des échantillons
éboulés, provenant de la carriére d’Anton,
devait amener la découverte d’un assemblage
particuliérement intéressant, dominé par les
Archaediscidae.

11 plagues minces taillées dans le méme
échantillon montrent les éléments suivants:

Earlandia minor (RAUSER) — peu abondantes.

Tetrataxis sp. — peu abondants; certains spé-
cimens atteignent un dia-
métre de 1050 p.

Endothyra sp. — petites espéces peu carac-
téristiques et peu abondantes

Archaediscidae — extrémement abondants et
de taille petite 4 moyenne.
On en dénombre fréquem-
ment plusieurs centaines par

cm 2.
Ostracodes.
Coquilles diverses.
Conodontes.

La disproportion énorme entre les divers
constituants de P’association sont le reflet
de conditions de vie trés particulieres; elles

114

expliquent 1’absence d’autres guides, que I’on
s’attendrait & y rencontrer.

Les Archaedisciae montrent des caractéres
trés évolués et différents de tout ce qui a été
rencontré dans les derniers niveaux a fora-
miniféres du Viséen en Belgique (V3¢ in-
férieur; zone a Gon. striatus striatus). Sem-
blable faune d’Archaediscidae n’a jamais
été publiée en Europe occidentale et méritait
d’étre figurée, méme si 1%état actuel des
révisions de la famille ne permet pas encore
une identification appropriée de tous ses
composants.

Archaediscus BRADY

L’assemblage des Archaediscus montre une
tendance accusée et généralisée a former un
enroulement évolute. On 'y distingue cepen-
dant deux types caractérisés par la forme de la
loge tubulaire:

— Les planchers sont concaves ou tout au
moins montrent un relévement latéral,
di a la présence d’épaulements, dans les
tours sous-jacents (subsp. angulatus et
evolutus); ce caractére peut disparaitre
dans les derniers tours des formes alignées
(pl. III, figs. 9-11). La couche radiée
des tours internes participe i Ia formation
d’une masse radiée centrale, recouvrante.

Ces formes prolongent les tendances viséennes
typigues du ¥3b-c.

— Les tours successifs s’individualisent de
plus en plus. La couche radiée acquiert
une épaisseur uniforme, ne participe plus
au recouvrement latéral des tours in-
férieurs et ne forme plus d’épaulements.
Il en résulte un retour a des planchers
convexes, tandis que le profil de la loge
tubulaire” devient typiquement semi-circu-
laire et se moule sur la forme des tours
sous-jacents. Ces caractéres (subsp. fenuis)
sont bien illustrés par les figures 1 44 de la
planche III. Les figures 2 et 3 montrent
trés nettement cette tendance dés les tours
initiaux.

Archaediscus  kolymaensis AD. — M.
MaxkLAy, 1960 montre la méme particula-
rité.



Ces formes apparemment issues des pré-
cédentes avec lesquelles elles montrent a
Anton d’évidentes transitions, sont excep-
tionnelles dans le Viséen d’Europe occidentale.
Le spécimen le plus remarquable de ce type
a été trouvé dans le sondage de Soiron,
associé a Leptodiscus CoNiL & PIRLET (SG,
135W, n° 376/665 m); il posséde cependant un
étoilement initial naissant que nous n’avons
pas retrouvé & Anton.

La classification des Archaediscidae pro-
posée par CoNiL & PIRLET accorde au
mode d’enroulement une valeur de groupe
d’espéces et a 1’évolution lente du profil
de la loge tubulaire une valeur de sous-espéce

chronologique.

Les principaux modes d’enroulement sont
reconnaissables chez les  Archaediscus
d’Anton:

— groupe

— aligné (figs. 1, 4, 9-12, 17-20);
— oscillant (figs. 14, 15);

— sigmoidal imparfait (fig. 2);
— sigmoidal parfait (fig. 3).

L’évolution du profil de la loge tubulaire
passe depuis. le VIb jusqu’au V3e¢/Nm par
les stades suivants: imvolutus, concavus,
angulatus, evolutus et tenuis. Ces deux derniers
sont probablement plus ou moins contem-
porains). Les types angulatus et tenuis domi-
nent dans I’association d’Anton.

Nodosarchaediscus CONIL et PIRLET

Ce genre est essentiellement représenté
par des (Asperodiscus) 3 enroulement aligné
(pl. M1, fig. 13); certaines formes A enroule-
ment oscillant et 4 occlusion plus avancée
rappellent les (Asteroarchaediscus) (fig. 16)
qui sont plutdt rares 4 Anton.

Ammarchaediscus CoNIL & PIRLET

Deux types principaux ont été rencontrés:
— formes complétement évolutes, sans épaule-
ments, & tours parfaitement individualisés
et couche radiée uniformément épaisse et
non recouvrante. Dépressions ombilicales.
Amm. leckwijcki nov. sp., pl. III, figs. 6-8

— formes évolutes dans les derniers tours.
La couche radiée des tours initiaux forme
un remplissage des régions ombilicales
qui ne sont pas ou guére déprimées. Vrais-
emblablement deux espéces (PL I1I, fig. 5).

Ces deux types se rapprochent par leur
caractére complétement évolute de Tubispi-
rodiscus BROWNE & PoHL, malis ils en différent
par leurs planchers bien convexes (et la
présence d’un liseré sombre interne.

Ammarchaediscus leckwijcki nov. sp.

Derivatio nominis: nous dédions cette espéce
au prof. W. van LECKWIICK.

Holotype: RC 9087 (9655), fig. 8.

Locus typicus: Anton, bord nord du Syn-
clinorium de Namur, Belgique.

Stratum typicum: Namurien inférieur.

Diagnose

Test discoidal ombiliqué.
Enroulement: planispiralé.
Spires: 4 - 5.

Diamétre: 400 - 460 p.
Largeur: 100 - 120 p.

1/d: 0,25 - 0,30.

Description

La loge tubulaire croit réguliérement en
dimensions; son profil est subcirculaire et son
enroulement complétement évolute. Les su-
tures sont nettement marquées.

La paroi a une épaisseur uniforme et est
dépourvue d’épaulements ou de tout pro-
longement latéral; il en résulte que le plancher
des tours est convexe dans tout le test. La
couche foncée interne est marquée par un
liseré pelliculaire.

Rapports et Différences

Cette espéce appartient au sous-genre A
des Ammarchaediscus décrits par ConiL &
PirLET. 1 se distingue par son profil discoide,
sa taille relativement grande et son enroule-
ment complétement évolute et dégagé, avec
planchers convexes.

Le degré d’évolution des originaux corres-
pond a la sous-espéce chronologique tenuis
des Archaediscus (voir fig. 1).
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Répartition Stratigraphique

A notre connaissance, cette espéce n’est
connue qu’au locus typicus d’Anton.

Les Archaediscidae d’Anton, bien que
présentant des caractéres plus évolués que
ceux du ¥V3c inférieur de Warnant, montrent
curieusement une prédominance des Ar-
chaediscus sur les Nodosarchaediscus, ainsi
que des Ammarchaediscus d’un type rare.
La plupart des espéces ont un enroulement
aligné et aucune des formes géantes, communes
dans le ¥3b n’a été rencontrée.

3) A CONODONT FAUNA FROM ANTON, BELGIUM
(R.L. AuUsTIN et E. GROESSENS)

Introduction

An interesting conodont fauna was re-
ported by Austin and Rhodes (1970) from
beds asigned to the Vsc at Tramaka. The
fauna included Adetognathus unicornis (Rex-
road & Burton), Adetognathus sp. Apatog-
nathus geminus (Hinde), Cavusgnathus sp.,
Cavusgnathus unicornis (Y oungquist & Miller),
Gnathodus bilineatus (Roundy), Gnathodus
commutatus (Branson & Mehl), Gnathodus
nodosus Bischoff, Grathodus semiglaber (Bi-
schoff), Hindeodella undata (Branson & Mehl),
Hibbardella sp., Hindeodus sp., Ligonodina sp.,
Ligonodina levis (Branson & Mehl), Neo-
prioniodus montanaensis (Scott) and Sub-
bryantodus sp.

This was the first record of the genus
Adetognathus in Western Europe. In North
America A. unicornis is the diagnostic species
for high Chesterian levels. Varker and Austin
(in press) report the occurrence of A. unicornis
in beds of Namurian age. It has been suggested
that the Vsc beds at Tramaka are not of
Viséan age and it was thought possible that
other Vac horizons of Belgium might also
be younger than Dinantian and possibly of
Namurian age. In order to test this hypothesis
samples have been collected from other Vac
localities and a fauna from the V3. at Anton
is reported here.

Upper Viséan (Vs) Belgian conodont faunas
have been reported by BOUCKAERT and
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Hiceins (1963), Conin (1959), Lys and
Mauvier (1964), ConiL and PRLET (1970),
PirLET (1968) SERRE and Lys (1959), DEMANET
(1958), Austin and Rmuobes (1970) and
Hicoins and BoUCKAERT (1968).

HicGins and BoUCKAERT (1968) examined
two sections of Vs in detail. Six horizons
yielded conodonts at Jaiffe at Warnant and
four horizons vyielded conodonts at the
Merbes — Sprimont Quarry at Bioul. The
Vsc fauna according to Higgins and Bouckaert
was varied and there was a preponderance of
one genus, Gnathodus, in most samples.
Gnathodus bilineatus and Gnathodus girtyi
were particularly common and at some
horizons Gnathodus nodosus was abundant.
Other abundant species included Gnrathodus
commutatus and Neoprioniodus singularis.
Gnathodus nodosus, Lambdagnathus macro-
denta and Neoprioniodus spathus were stra-
tigraphically important as according to
Higgins and Bouckaert they have not been
recorded below the horizon of Vse. Cavus-
gnathus was thought to be useful locally as it
had not been recorded below Vsap or above
Vse in Belgium. Grathodus girtyi subsp.
nov. was not recorded in the Namurian.
Hiceins and BouckAerT concluded that the
V3e conodont fauna belonged to the bilineatus
— nodosus zone.

THE CONODONT FAUNA

The following form genera and species are

reported: —
Cavusgnathus lautus GUNNELL . . . 1
Cavusgnathus unicornis YOUNGQUIST
and MILLER . . . . . . . . .. 21
Gnathodus  bilineatus  bilineatus
Rounpy . 189
Gnathodus bilineatus cf. bollandensis
Hiceins and BOUCKAERT . . . . . 22
Gnathodus commutatus (BRANSON
and MEaL) . . ... . . . . . . . 51
Gnathodus girtyi Hass . . . . . . 12
Gnathodus nodosus BiscHOFF . . . 24
Hibbardella sp. . . . . . . . . . 4
Hindeodella sp. . . . . . . . . . 17
Ligonodina sp. . . . . . . . . . 8



Lonchodinasp. A. . . . . .. .. 30
Lonchodinasp.B. . . . . . ... 42
Magnilaterellasp. . . . . . . .. 3
Metalonchodina sp. . . . . . . . 5
Neoprioniodus singularis (Hass) . . 35
Neoprioniodussp. A. . . . . . . . 4
Neoprioniodussp.B. . . . . . . . 5
Ozarkodina sp. . . . . . . ... 26
Polygnathus sp. . . v e e

Roundya sp. . . . .. .. ... 10
Subbryantodus sp. . . . . . . . . 3

The presence of Polygnathus in the faunal
list is anomalous as the genus would not be

expected to occur within a typical Gnathodus -

bilineatus — Gnathodus nodosus association.
It is probable that the Polygnathus elements
have been reworked from older rocks.
Thompson (1970) reported that he had
recovered specimens of Polygnathus from
rock of Chesterian and Lower Pennsylvanian
age. Thompson concluded that although
an extension of the range of Polygnathus
(Lower Devonian — Upper Lower Mississip-
pian Osagean) was possible the specimens he
found in Lower Pennsylvanian rocks were
possibly the result of reworking. The large
Cavusgnathus elements are similar to those
which are found in Grathodus bilineatus —
Gnathodus nodosus associations of other re-
gions. There is one specimen which we refer
to? Cavusgnathus lautus, as the blade occupies
a left to central position. This element is
trending towards Adetognathus — a genus
reported by AustiN and Ruones (1970) from
Tramaka. Left and right elements similar to
Cavusgnathus occur in high Tournaisian
and low Viséan levels (Austin 1973). It is
possible that the specimen of? Cavusgnathus
lautus is reworked from older horizons.

Multi-element apparatuses

The conodonts listed above may be referred
to multi-element apparatuses. Two of the
apparatus types (type 1 and type 3) described
by KLAPPER and PHiLIp (1971) are recognised.
We have not used the multi-element notations
for numerous reasons chief of which is the
small size of our collection. We recognise
elements in our fauna which may be referred

to Idioprioniodus GUNNELL sensu BAESEMANN
(1973), or to Neoprioniodus RHODES and
MuLLER sensu von Bitter (1972). This is a
representative of the type 3 apparatus of
Krapper and PaiLie (1971) and of the
Duboisella association of RHODES (1952).
Recognition of some of the components of
Idioprioniodus highlights the problems of
conodont taxonomy during the transition
period from form generic nomenclature
to multi-element nomenclature. The nomen-
clature proposed by von Bitter (1972) should
have priority as he was the first revisor. He
named a species Neoprioniodus conjunctus
(Gunnell) after the Ne element of the ap-
paratus. The synonymy of the Ne element
given by VoN BITTER is unsatisfactory, as
specimens listed under N. cowjunctus by
Ruopes et al (1969) for example, are from
older stratigraphic horizons than the type
specimens. BAESEMANN (1973) named a species
Idioprioniodus lexingtonensis which contains
two distinct types of Bl elements (Bla and
Blb) and Bs elements (Bs, and Bsy). The
generic name bearer is the Bla element and
the specific name bearer is the B2 element.
Idioprioniodus lexingtonensis (Gunnell) ac-
cording to BAESEMANN has the following
elements.

N element . . Prioniodus conjunctus
GUNNELL

Bla element . . Idioprioniodus typicus
GUNNELL

B1b element . . Prioniodus clarki Gun-
NELL

B: element . . Prioniodus lexingtonen-
sis (GUNNELL

B3, element . . Prioniodus  subacodus
GUNNELL

Bsp element . . Lonchodina ? pondersa
ELLisoN

Neoprioniodus conjunctus (GUNNELL) accord-
ing to Von BiTTER (1972) has the following
elements.

Ne element . . Prioniodus conjunctus
GUNNELL

Ni element . . Idioprioniodus typicus
GUNNELL

Pl element . . Prioniodus clarki Gun-
NELL
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. Prioniodus subacodus
(GUNNELL

We refrain from commenting further,
but are impressed that two writers indepen-
dently have reconstructed an apparatus,
which is strikingly similar”and we note the
value of blade and bar illustration.

The Cavusgnathus elements of our collec-
tion form part of a type 1 apparatus (the
P. element). In order to complete the appara-
tus O: elements, N elements and A:x — As
elements are required. The nature ol these
elements is uncertain at this time. (cf. Von
BiTTER 1962, and BAESEMANN 1973) ScorTt
(1973) has referred associations containing
Cavusgnathus to the genus Lewistownella.
They were ot Chesterian (probably Es to Hi)
age.

Gnathodus bilineatus is the P element of a
type 1 apparatus and it probably was associa-
ted with O elements (similar to pl. 2 fig. 1),
N elements (similar to pl. 1 fig. 14) and A; —
Ajs elements (ot which two are represented in
our collections pl. 2, fig. 13, pl. 2, fig. 23).
We believe that Grathodus commutatus is
another type 1 apparatus and that the generic
name should be changed. Some specimens
in our collection (pl. 1, fig. 1) are probably
different to G. bilineatus and we asign them
in the faunal list to ? Grathodus girtyi.
This form species is part of a transition series
to the genus Idiognathodus, a form genus
which itself shows a transition series to
Streptognathodus. The advent of multi-
element taxonomy to conodont systematics
has led to a peculiar situation with regard to
these form genera. VoN BITTER (1972) defined
the genera Streptognathodus and Idiognathodus
within a multi element concept. Rhodes and
Austin (in preparation) have made observa-
tions on Von Bitter’s treatment of Idiognatho-
dus and Streptognathodus and -they are not
repeated here. BAESEMANN (1973) recognised a
genus Idiognathodus which was diagnosed
as follows “Type 1 apparatus P, O, N, Aj,
Az, As, P element is Idiognathodontan”.
BarseMANN placed the form genus Streptogna-
thodus in synonomy with Idiognathodus and
he also included in the Idiognathodus synono-
my the bedding plane association described

Tr element .
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as Scottella by RHODES (1952) and as Scottog-
nathus by Raopes (1953). MELTON and ScoTt
(1973) have retained the genus Scottognathus
for assemblages containing hindeodellids,
synprioniodinids, ozarkodinids and Idio-
Streptognathodids. They illustrated a fossil
referable to S. elizabethi. BAESEMANN (1973,
p. 699) has not been able to confirm that
the elements of his Idiognathodus occur in
Scottognathus, neither have MELTON and
ScorTt (1973 p. 62 - 64) identified the form
species in their Scotrognathus elizabethi.
In terms of terminology one has to choose
between the multi-element concepts of Von
Birter (1972) or BAESEMANN (1973) and
between one of these and the animal concept
of MeLtoN and Scorr (1973). In addition
one has to decide the limits of generic and
specific variation permitted within transition
series. This situation was foreseen by AUSTIN
(1972) who ‘urged caution in conodont
nomenclature during the transition period
from form generic identification to multi-
element identification. Whilst accepting the
multi element apparatus concept we continue
to use form genera and form species in the
transitional period of conodont taxonomy.

ENVIRONMENTAL SIGNIFICANCE OF THE FAUNA

The faunal list given above lists all the
conodonts we have found. Four spot samples
were collected over a short interval and of
special significance is that one of the samples
contained all the Cavusgnathus elements.
MEeRriLL (1973) has summarised his work
on Pennsylvanian conodont paleoecology.
MEerriILL concluded that a near share biofacies,
characterised by the platform genus Cavusgna-
thus, can be distinguished from more offshore
faunas in which Idiognathodus or Strep-
tognathodus dominate depending on the age
of the samples. Vo~ Brrter (1972) also noted
a similar distribution of platform conodont
elements of the genera Adetognathus, Cavus-
gnathus, Idiognathodus and Streptognathodus.

Chamberlain and Clark (1973) have re-
ported their work on the distribution of trace
fossils and conodonts. They reported that an



Adetognathus fauna characterises the Cruziana
assemblage, an Idiognathodus fauna the
Zoophycos assemblage and no indigenous
conodonts characterise the Nereites fauna.
It would have been of interest to seg a com-
parison of their results with those of Von
BrIrTER (1972) and MEeRRILL (1973). Apprecia-
tion of the different biotypes is a distinct
advantage, when interpreting the Vsc faunas
of Belgium.

Attention is drawn to the absence of
Gnathodus girtyi Hass and Grathodus homo-
punctatus ZIEGLER from our faunal list. These
are characteristic species in conodont collec-
tions of this age from other areas. Their
absence we attribute to environmental factors.

CORRELATION

BouckAerT and Higains (1963, 1970) and
HiceiNs and BouckagerT (1968) commented
on Upper Dinantian and Lower Namurian
conodont faunas and have suggested correla-
tion to other areas. The Anton fauna may
be compared with those reported from the
Namurian of England (HigGins 1961), Scot-
land (CrLArRkE 1960), Ireland (ALDRIDGE,
AustiN and Husri, 1968), Germany (MEISCH-
NER 1970), the Sahara (REMACK-PETITOT,
1960), Japan (Ico and Koike 1964, 1965,
Koike 1967), Spain (Marks and WEINSINK
1970), South America (STIBANE 1967), Austra-
lia (PALMIERI, 1969), from the Upper Mississip-
pian and Namurian of eastern FEurope
(Spassov 1966, 1968, Spassov and FILipovic
1967, DurpaNovic 1967, 1971) and from
the Upper Mississippian and Pennsylvanian
of North America (RExroAD and FURNISH
1964, THompson 1970, 1973, Dunn 1970,
LANE 1967, LANE, SANDERSON and VEVILLE
1972, MEeRrILL and KiNG 1971, VoN BITTER
1972, WEBSTER 1969, MERRILL 1973, BAESE-
MANN 1973, CoLLINSON, REXROAD and THOMP-
soN 1971, Rexroap and BURTON 1961, LANe
et al. 1970).

Thompson (1972) has documented Cheste-
rian conodont faunas from Missouri and
compared them with those described from
the type Chesterian strata of southern Illinois

(CoLLiNsON, Rexroap and THoMPsoN, 1971)
and from the Chesterian strata of Arkansas,
Texas, and Oklahoma. THOMPSON also em-
phasised that the correlation of Chesterian
strata is complicated by the fact that two
dissimilar conodont faunal sequences are
known. One from the type Chestertan and
the other from Texas and Oklahoma called
the “southern province” by Rexroad and
Jarrell (1961). We equate our fauna with
a level within the Fayetteville Formation of
THOMPSON.

WEBSTER (1969) noted an abundance of C.
lautus in the Bird Spring formation above the
Rhipidomella nevadensis Zone, and the species
first appeared at younger stratigraphic levels
than the first ‘appearance of Cavusgnathus
gigantus (C. unicornis). Streptognathodus uni-
cornis in Nevada according to Webster
appears before both C. lautus and C. gigantus.
WEBSTER also noted that Grathodus com-
mutatus and Grathodus bilineatus were not
found in the Zone of Millerella which overlies
the zone of Rhipidomella nevadensis in
southern Nevada. We correlate our Anton
fauna with an horizon approximately at the
boundary between the Indian Springs For-
mation and the Bird Spring formation of
WEessTER 1969, that is high in the Zone of
Rhipidomella nevadensis.

TuompsoN (1972) illustrated G. com-
mutatus (BransoN and MeHL). Not all
illustrated specimens of G. commutatus are
like the Branson and Mehl specimens. Cne
of our illustrated specimens is similar and
other specimens have been reported from
other areas, although under different names
(for example Gnathodus sp. A of PALMIERI
1969). This form might be useful for correla-
tion.

The Anton fauna compares most closely
with those described from the Arnsbergian
(E2) by HicGiNs and BoUCKAERT (1968).
These authors noted that Grathodus bilineatus
bollandensis made its first appearance in the
Egbs subzone at Monceau-sur-Sambre and
was a common element of middle and upper
Arnsbergian faunas.

MARrks and WENSINK (1970) have recognised
a zone of Gnathodus macer, which they
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equated with E2. WirtH (1967) described a
similar fauna from limestones intercalated in
shales directly underlying greywackes and
siliceous shales forming the top of the section
in the Quinto Real region of the Western
Pyrenees.? Gnuathodus girtyi illustrated on
plate I fig I, is comparable with Grathodus
macer WIRTH,

CONCLUSION

“It has been recently recognised that there
is no palaeontological evidence for beds of
E; age in Belgium. Do we now have to admit
that the conodont record conflicts with
this assumption ?” so enquired Professor VAN
Leckwiick at Liege in 1969, after Adetogna-
thus unicornis had been reported from the
V3¢ superior rocks at Tramaka.

BouckArrT and HigGins (1963) noted that
goniatites at the base and the top of the
Bioul and Jaiffe sections have been dated
as uppermost Viséan (Vsg) and basal Es res-
pectively. Between the two horizons some
10 metres of shales and limestones occur
of which the upper 5 metres are non fos-
siliferous. The lower 5 metres contain a fauna
which was dated as Vg, by DEMANET.

The base of the Namurian in terms of
conodonts has not been recognised. The
work of Collinson and Druce remains
unpublished. An important observation in
their study was that Grathodus homopunctatus
was abundant in the highest Viséan limestone

they examined, but was absent from the basal
Namurian C. leion beds. G. homopunctatus
does extend up into the Namurian in other
areas (HiGGINs 1961) and its absence from
the Lower Namurian rocks of Ireland may
be explained in terms of its ecological res-
triction. The absence of G. homopunctatus
at Anton and at Tramaka we believe suggests
that the faunas are of Namurian age. The full
stratigraphic range of Adetognathus unicornis
is not known, but VARKER and AUSTIN
(In press) report the species from a Yoredale
sequence in the north of England, where the
species is confined to a short stratigraphic
(and also lithologic) sequence within Ega.

The barren shale interval at Bioul and
Jaiffe may be the lateral equivalent of the
calcareous development at Anton and Trama-
ka and may be of early Namurian age. We
emphasise in making this statement that our
evidence is not strong and more work has
to be completed before the question of the
earliest Namurian rocks of Belgium can be
resolved.
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PLATE 1

?Gnathodus girtyi Hass., Specimen An/2/40

Gnathodus nodosus Bischoff .

Fig. 2 specimen An/2/43 Fig. 3 specimen An/2(37
Fig. 6 specimen An/2/41 Fig. 13 specimen An/1/34
Gnathodus bilineatus bilineatus (Roundy)

Fig. 4 specimen An/2/67 Fig. 5 specimen An/1/54
Fig. 15 specimen An/2/63 Fig. 19 specimen An/2/39
Fig. 22 specimen An/1/36 Fig. 23 specimen An/2/68
Fig. 24 specimen An/2/66 Fig. 25 specimen An/2/38
Gnrathodus commutatus (Branson and Mehl)

Fig. 7 specimen An/2/36 Fig. 10 specimen An/2/42
Fig. 12 specimen An/1/30

Cavusgnathus unicornis Youngquist and Miller

Fig. 8 specimen An/2/34 Fig. 14 specimen An/2/33
Polygnathus sp. Specimen An/2/59

?Cavusgnathus lautus Gunnell. Specimen An/2/35
Gnathodus bilineatus cf bollandensis Higgins and Bouckaert
Fig. 16 specimen An/2/69 Fig. 17 specimen An/2/6.2.
Fig. 20 specimen An/2/65 Fig. 21 sepcimen An/2/58
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PLATE 2

Figs. 1, 2, 4,19. Ozarkodina sp. Oz elements

Figs. 3, 5.
Fig;. 6, 10.
Figs‘. 7, 13.
Fig. 8.
Fig. 9.

Figs. 11, 14, 17.

Fig. 12.

Figs. 15, 16.

Fig. 18.
Figs. 20, 22.
Fig. 21.
Fig. 23.

-Fig. 24.
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Fig. 1 -specimen Anj/1/60
Fig. 3 specimen An/1/40
Metalonchodina sp.

Fig. 3 specimen An/1/35
Roundya sp.

Fig. 6 specimen An/1/33
Hibbardella sp.

Fig. 7 specimen An/1/58
Ligonodina sp.

Specimen An/1/41
Subbryantodus sp.
Specimen An/1/55
Neoprioniodus singularis (Hass)
Fig. 11 specimen An/2/45
Fig. 14 specimen An/1/66
Fig. 17 specimen An/2/41
Kladognathodus sp.
Specimen An/1/64
Lonchodina sp. A

Fig, 15 specimen An/1/38
Fig. 16 specimen An/1/57
Neoprioniodus op. A

- Specimen An/1/65

Lonchodina sp. B

Fig. 20 specimen An/1/32
Neoprioniodus sp. B
Specimen An/1/62
Hindeodella sp.

Specimen An/2/61

Gen. indet. A

Specimen An/1/63

Fig.
Fig.

Fig.
Fig.

Fig.
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specimen An/1/67
specimen An/1/37

specimen An/1/60
specimen An/1/39

specimen An/1/59

Fig. 22 specimen An/1/42
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13.

14.
15.

16.
17.
18.
19.
20.
21.

22,

PLATE 3

Anton

Archaediscus (Arch.) ex gr. stilus Gr. et L.; subsp. tenuis C. et L.

. RC.9085. (9633). x 140.

Archaediscus (Arch) declinatus C. et L.; subsp. fenuis C. et L.

. RC.9082. (9641). x 140.

Archaediscus (Arch.) convexus G. et L.; subsp, tenuis C. et L.

. RC.9088. (9665). x 140.

Archaediscus ( Arch.) ex gr. stilus C. et L.; subsp. tenuis C. et L.

. RC.9090. (9660). x 140.

Ammarchaediscus (subgen. A C. et P.)

. RC.9085. (9634). x 140.

Ammarchaediscus (subgen. A C. et P.) leckwijcki nov. sp.

. RC.9214. (9711). x 140.
. RC.9083. (9712). x 140.
. RC.9087. (9655). x 140.

Archaediscus ( Arch.) ex gr. stilus GRozD. et LEBED. subsp. angulatus C. et P.

. RC.9086. (9652). x 140.
10.
11.
12.

RC.9086. (9651). x 140.

RC.9082. (9644). x 140.

RC.9085. (9632). x 140.

Nodosarchaediscus ( Asperodiscus) sp.

RC.9088. (9664). x 140.

Archaediscus (Arch.) chernoussovensis MAMET subsp. angulatus C. et P.
RC.9089. (9657). x 140.

RC.9084. (9636). x 140. (Retouché).

Nodosarchaediscus

RC.9090. (9659). x 140. (Retouchs).

Archaediscus (Arch.) stilus GrozD. et LEBED. subsp. angulatus C. et P.
RC.9088. (9664). x 140.

RC.9087. (9654). x 140.

RC.9084. (9638). x 140.

RC.9082. (9645). x 140.

Nodosarchaediscus ( Asperodiscus) sp.

Serv.géol. (9631). x 140.

Endothyra sp.

RC.9088. (9671). x 75.
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