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LOWER LLANVIRN (ORDOVICIAN) GRAPTOLITES
AND ACRITARCHS FROM THE «ASSISE DE HUY»,
BANDE DE SAMBRE-ET-MEUSE, BELGIUM'

Th. SERVAIS2 & J. MALETZ3
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ABSTRACT.- The Huy formation («assise de Huy») is the oldest unit present in outcrops in the Belgian
«Bande de Sambre-et-Meuse». Graptolites and acritarchs show that the beds are of early Llanvirn
Didymograptus artus Biozone age. The localities of Huy and of Sart-Bernard and the Wépion borehole are
reinvestigated and the collection of Maillieux, 1939 is restudied.

RESUME.- La formation de Huy («assise de Huy») est I'unité la plus ancienne qui affleure dans la
Bande de Sambre-et-Meuse. Des graptolites et des acritarches indiquent un age Llanvirn inférieur,
Biozone de Didymograptus artus. Les localités de Huy et de Sart-Bernard, ainsi que le sondage de Wépion
sont réétudiés et la collection de Maillieux, 1939 est réexaminée.

1.- INTRODUCTION

1.1.- The <Bande de Sambre-et-Meuse»

The Lower Palaeozoic rocks of Belgium have
been subdivided geographically, on the basis of
«massifs» («Massif du Brabant», <Massifs de la
Haute Ardenne») and «bandes» («Bande de
Sambre-et-Meuse»).

The «Bande de Sambre-et-Meuse» area, also
called the «<Bande condrusienne», is a strip, 65 km
long and 0,5 to 3 km wide, parallel to the Sambre
and Meuse rivers (fig.1). It consists of sedimentary
rocks of Ordovician and Silurian age. Lithologically
it 1s mainly composed of shales and siltstones,
partially calcareous in the upper Ordovician.

The first researches on the numerous discon-
tinuous outcrops by geologists at the end of the
last century were followed by the general overview
of Malaise (1909a,b-1910) and by the important
field work of Michot (1928-1934). Since then,
other general geological investigationsin this area
have not been undertaken.

Within the Bande de Sambre-et-Meuse diffe-
rent units, called «assises», have been recognized,
based on both lithological and palaeontological
features. In this text, we use the informal term
«formation» for the Belgian expression «assise».

Fig.2 gives an overview of the names of the
Ordovician formations of the Sambre-et-Meuse
area. They have been usedinconsistently. The first
terms were introduced by Malaise (1909a,b) who
recognized three formations: the «assise de Huy»
of Arenig, the «assise d'Oxhe» of Llandeilo and the
«assise de Fosse» of Caradoc age. This concept of
the stratigraphy of the Bande de Sambre-et-
Meuse was generally accepted, and was used for
the Legend to the Geological Map of Belgium,
published in 1929,

Maillieux {1926) introduced the term «assise de
Vitrival-Bruyére» and subdivided (Maillieux, 1939)
the oldest formation into the «assise de Huy» and
the new «assise de Sart-Bernard». The oldest
lithological unit, present in the borehole of
Weépion, but not in outcrops, was called the «<assise
de Wépion» by Martin (1969).
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The Huy, Sart-Bernard, Vitrival-Bruyére and
Oxhe formations all consist of grey to black
mudstones and siltstones. They have been
described from different areas in the Bande de
Sambre-et-Meuse (fig.1). The lithological differen-
tiation of these four units in the field is difficult.
Until now, none of these formations has been
formally defined and generally their bases and
their tops are unknown.

Most of the original age attributions are no
longer justified. Recent publications clarified the
ages of some parts of the Ordovician sequence of
the Bande de Sambre-et-Meuse. The youngest
formation, the «assise de Fosse», is of Ashgill age
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Fig. 1.- Location of investigated localities inthis work and of the
different type-localities of all Ordovician formations of
the Sambre-et-Meuse Band (after Martin, 1969, fig. 5).

(Sheehan, 1988; Lesperance & Sheehan, 1988). A
part of the Oxhe formation, at its type locality,
belongs to the Longvillian Stage of the Caradoc
Series (Dean, 1991). The ages of the fossil bearing
horizons of the Vitrival-Bruyere and Sart-Bernard
formations have yet to be reconsidered. The age of
the Huy formation is clarified in this paper.

1.2.- The Huy formation, «Assise de Huy»

As a locality name, Huy has been used for four
different geological units. Dumont(1832) introdu-
ced the term «Calcaire de Huy» for Upper Devonian
limestones. Mourlon (1876) named the <Psammi-
tes rouges de Huy», another Upper Devonian
lithological unit. The «<Poudingue de Huy» of Middle
Devonian age was introduced by Fourmarier &
Lespineux (1908). We use in this text the informal
name of Huy formation for the Ordovician «assise
de Huy» of Malaise (1909a,b).

Lecrenier (1887) collected 500 samples, contai-
ning 30 graptolite species, from the same localities
of the railway section at Huy and Statte at which
Malaise (1873) found a specimen of «Cl/imacograp-
tus scalaris». Malaise (1887, 1888a) continued
studies on the graptolites from these «schistes
siluriens de Huy», and from other localities,
including the section of the «schistes noirs de Sart-
Bernard» at Sart-Bernard (Malaise, 1888b, 1888c).
He compared the fossil content of the Huy, Statte
and Sart-Bernard sections and attributed all
horizons to the Arenig (Malaise, 1890, 1900}, later
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placing all these outcrops in the «assise de Huy»
(Malaise, 1909a,b).

Maillieux (1913) first subdivided this formation
into a lower and an upper part, and later into two
formations of different ages (Maillieux, 1938,
1939). In these studies of the Ordovician of Sart-
Bernard, the lower unit, also present at Huy and
Statte, yielded graptolites of the «Didymograptus
bifidus» Biozone and was called the Huy formation.
The overlying Sart-Bernard formation provided a
macrofauna containing various fossil groups of
Llandeilo age.

Michot (1954, 1980) placed both units in his
«assise de Sart-Bernard». This view has generally
been adopted (e.g. fig. 9 /n Robaszynski & Dupuis,
1983). Graulich (1961) followed this concept,
when he discovered the graptolitic shales in the
Weépion borehole.

We use the Huy and Sart-Bernard formations
in the sense of Maillieux (1939) who indicated the
lithological and especially the biostratigraphical
differences between the units.

2.- FOSSIL LOCALITIES

The «assise de Huy» (sensu Maillieux, 1939)
was described from Huy, Statte and Sart-Bernard
and was recorded at other localities. The fossil
content is not sufficient to prove the attribution to
the Huy formation of outcrops in the western part
of the Bande de Sambre-et-Meuse (e.g. in the
«pointe de Puagne»; Michot, 1928) and of the
graptolite bearing shales at Marlagne and at Dave
(Maillieux, 1939, p. 50, 51).

In this work we investigate the Huy formation
at the classical localities of Huy and Sart-Bernard
and in the Wépion borehole.

2.1.- Huy - Statte

Malaise (between 1873 and 1910) and
Lecrenier (1887) mentioned important collections
of graptolites from these localities (fig.3). Outcrops
were present near the stations of Huy and Statte,
separated by a tunnel. Graptolite bearing horizons
were reported from both the western and eastern
ends of the tunnel, but their exact location is not
known. Michot (1932b) mapped the area using the
«Arenigian-Llandeilian» as the oldest unit.

These outcrops have disappeared because the
route of the railway line and the position of the
station in Huy have changed since that time. At the
present time, no more outcrops are present at
Statte. At Huy, at the eastern end of the new
tunnel, near the station «Gare du Nord», very small
discontinuous outcrops are present only at the
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Fig. 3.-Location of the investigated outcrop at the type-locality
of the Huy formation near the station Huy-Nord.

southern slope of the railway section, at about km
30,850. The greyish-black mudstones yield seve-
ral fossil bearing horizons. These outcrops are
isolated and the geological setting is unknown.

Our acritarch samples from this locality (Huy 1
and Huy 2) are located between the graptolite
bearing horizons.

Faunal list

Huy, Gare du Nord
Graptolites:

Didymograptus sp. of D. artus Elles & Wood
type

Janograptus sp. cf. J. petilus Berry
Aulograptus cucullus (Bulman)
Glyptograptus sp. (G. brevis Elles & Wood
group)

Glyptograptus sp. (G. euglyphus Lapworth

group)
Undulograptus camptochilus (Skevington)

Crinoids.

Phyllocarids.

Brachiopods.

Acritarchs: two samples at km 30,850; Huy 1 and
Huy 2.

Remarks

The macrofauna is dominated by graptolites.
They are usually flattened and poorly preserved.
Little detail can be seen and specific determina-
tions are often impossible. The graptolites are
commonly associated with fragments of phylloca-
rids.
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Michot (1934, p. 68) recorded Didymograptus
bifidus, Dichograptus octobrachiatus, Glypto-
graptus dentatus, Phyllograptus angustifolius and
Aeglina binodosa, determined by Maillieux. The
fauna was restudied by Bulman (1950), who
indicated Climacograptus scharenbergi and Am-
plexograptus cf. confertus as further biserials. D.
protobifidus (Bulman, 1950) certainly belongs to
the Llanvirn group of pendent didymograptids; the
material is indeterminable at the specific level.

Our material includes well preserved speci-
mens of Aulograptus cucullus, some in low relief
and common in one layer. Only a few poorly
preserved biserials were discovered, indicating
Undulograptus camptochilus and two different
glyptograptids. One poorly preserved specimen of
Janograptus cf. J. petilus is present.

Brachiopods, crinoids and phyliocarids have
not been cited atthislocality before. Of these three
groups, only phyllocarids are found in greater
numbers. Specimens of crinoids are common on
one slab, showing different sizes. They are usually
poorly preserved as moulds, sometimes showing a
pentagonal outline.

The determination of a specimen of the trilobite
«Aeglina binodosa» (in: Michot, 1934) is interes-
ting. Trilobites have not been discovered in recent
coliections.

2.2.- Sart-Bernard

The two sections on the Brussels-Luxembourg
railway line at Sart-Bernard (fig.4), about 10 km
South-East of Namur, have been studied several
times. Maillieux (1939, p. 3) reviewed previous
studies and figured the macrofossils of the Huy
and Sart-Bernard formations.
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Fig. 4.-Location of investigated fossil horizons in the Huy
formation at Sart-Bernard.

Fig. 6.-Position of investigated fossil horizens and palyno-
logical samples in the Huy and Sart-Bernard formation
at Sart-Bernard.

The first section, between km 72,1 and km
72,4, exposes the Huy formation and the second,
to the East between km 73,0 and km 73,4, the Huy
and Sart-Bernard formations (fig.5). Both sections
are now overgrown by the vegetation. The detailed
geological setting is problematical and the nature
of the contact between the formations is not clear.

The position of the graptolite horizons investi-
gated inthis work and of the palynological samples
at Sart-Bernard is given in fig.5. Maillieux (1939}
indicated three fossil bearing levels. Only one of
them was located exactly. In the western section,
one level at km 72,390 (Naninne 1) yielded
graptolites, trilobites and phyllocarids and was
attributed to the «D. bifidus» Biozone. The exact
location of the other two fossil horizons in the
eastern section was not given. The first (Naninne
2a) was also placed in the «D. bifidus» Biozone. The
second (Naninne 2) yielded a macrofauna of
Llandeilo age.

Bulman (1950) revised the graptolites of
Naninne 1 and Naninne 2a and located the latter
horizon at km 73,078. He indicated (p.7) that «the
fauna of Huy and Sart-Bernard is in all probability
slightly earlier than the zone of D. bifidus» and
mentioned an «undoubted D. bifidus zone age» for
the higher horizon (Naninne 2a).

In this work only the graptolite material figured
by Maillieux {(1939) is revised. New material was
discovered at km 72,250 and at km 72,270 in the
western section. Another horizon with indeter-
minable remains of graptolites was found in the
eastern section at km 73,098.

Our acritarch samples at km 72,250 and km
72,270 were taken from between the graptolitic
horizons. The exact age of the sample from km
73,098 is not known.



Faunal lists

Sart-Bernard 72250
Graptolites:

Holmograptus callotheca (Bulman)
Acrograptus acutidens (Elles & Wood)
Glyptograptus sp.

Tomaculum problematicum Groom
Acritarchs: one sample, SB 72250.

Sart-Bernard 72270 a
Graptolites:

Didymograptus sp. of D. artus Elles & Wood

type .

Diplograptus ? decoratus (Harris & Thomas)
Trilobites:

Pricyclopyge binodosa ssp. (PI. |, fig. 2,4,5)
Placoparia sp. (Pl. ll, fig. 7)
Novakella sp. (PI. Il, fig. 10)

Crinoids.
Lingulid brachiopods.
Phyillocarids.

Tomaculum problematicum Groom.
Acritarchs: one sample, SB 72270 S 1.

Sart-Bernard 72270 b
Graptolites:

Tetragraptus headi (Hall)

Didymograptus sp. of D. artus Elles & Wood
type

Acrograptus acutidens (Elles & Wood)
Glyptograptus sp.

Trilobites:

Pricyclopyge binodosa ssp.
Cyclopyge sp. (PI. Il fig. 9)

Phyllocarids.
Acritarchs: one sample, SB 72270 S 2.

Sart-Bernard 72390 (Maillieux, 1939)

Graptolites:
Dichograptus octobrachiatus (Hall)
Phyllograptus sp.
Didymograptus sp. of D. artus Elles & Wood
type
Holmograptus callotheca (Bulman)
Acrograptus acutidens (Elles & Wood)
Cryptograptus antennarius (Hall)
Diplograptus ? decoratus (Harris & Thomas)

Sart-Bernard 73098
Acritarchs: one sample, SB 73098.
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Remarks

The graptolite specimens figured by Maillieux
(1939) have been revised by Bulman (1950). Some
determinations have had to be changed since
Bulman’s list, and new determinations are given
here. Bulman’s record of Climacograptus scha-
renbergi is based on an unidentifiable biserial
specimen. Phyllograptus angustifolius Hall is
indicated here as Phyllograptus sp. Duetothe poor
preservation and taxonomic problems, specific
determinations of phyllograptids are difficult at the
present time. The specimen of Didymograptus
acutidens Lapworth (in Maillieux, 1939) was
determined by Bulman as belonging to Ho/mo-
graptus callotheca. Didymograptus bifidus (Hall)
and Didymograptus stabilis Elles & Wood belong to
the Llanvirn group of pendent didymograptids,
which are included here as Didymograptus sp. of
D. artus type. The long proximal spines present in
the Cryptograptus tricornis specimen show that it
belongs to C. antennarius.

A few trilobites are found at ‘Sart-Bernard.
Maillieux (1939) reported ? Asaphellus sp., Cyclo-
pyge prisca longicephala (Kloucek) and Placoparia
sp. He only figured a specimen of C. prisca
longicephala, which may better be included in
Pricyclopyge binodosa ssp. A few more specimens
of this species were discovered in this investiga-
tion along with specimens of Cyclopyge sp.,
Placoparia sp. and Novakella sp.

Indeterminable fragments of phyllocarids are
present at Sart-Bernard. They were identified by
Maillieux (1939) as Lamprocaris micans Novak.

2.3.- Wépion Borehole

Graulich (1961) published a description of the
Weépion borehole. In its uppermost part, Ordovi-
cian rocks are present (fig. 6). He placed the
Llanvirnian graptolite bearing mudstones, present
between Om and 261,00m and between 423,90m
and 501,00m, in the «<assise de Sart-Bernard»(Sla)
following the stratigraphical concept of Michot
(1954). These rocks belong in fact to the Huy
formation (sensu Maillieux, 1939).

The graptolite levels investigated in this work
are parts of the collections of the Belgian
Geological Survey (Brussels). Graptolites seem to
be more common between 150m and 250m and
between 440m and 480m.

Faunal list

Graptolites:

Acrograptus acutidens (Elles & Wood)
Didymograptus cf. D.(E.) hirundo (Salter)
Didymograptus sp. of D. artus Elles & Wood
type
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Fig. 6.- Distribution of selected graptolites in the Huy formation

of the Wépion borehole.

Aulograptus cucullus (Bulman)
Phyllograptus sp.

Holmograptus callotheca (Bulman)
Glossograptus sp.

Pseudamplexograptus confertus (Lapworth)
Undulograptus camptochilus (Skevington)
Undulograptus sp. 1

dichograptid fragments

? sinograptid fragments

Trilobites:
Pricyclopyge -binodosa ssp.
Acritachs:five samples; 158,20m; 182,65m;
218,45m;259,33m; 496,00m.

Remarks

The distribution of graptolites investigated in
this work is summarised in fig. 6. Graulich(1961)
provided a preliminary faunal list but some
determinations have had to be changed. The
specimens determined as Didymograptus artus
and D. bifidus belong to the pendent didymograp-
tids of D. artus type. They are not determined here
to specific level as preservation is usually poor. D.
nicholsoni was not found and the basis for this
determination of Graulich (1961) is unknown, as
he did not figure any specimen. The specimen of
Climacograptus scharenbergi (Graulich, 1961, pl.
1, fig. 2) belongs to Undulograptus sp. 1. The
structure of the rhabdosome differs strongly from
typical P. scharenbergi (Lapworth). Clyptograptus
dentatus may be misprinted for Glyptograptus
dentatus. Glyptograptids are common in the
borehole, but cannot be specifically determined.
Two specimens, that may have been included in G.
dentatus by Graulich, are described here under
Undulograptus camptochifus. Newly discovered
species are Aulograptus cucullus and Holmograp-
tus callotheca. The former may have been
mistaken for a Didymograptus artus specimen, the
latter possibly was the basis for the determination
of D. nicholsoni.

Unfortunately the preservation of many grapto-
lite specimens is too poor for specific determina-
tion. This is especially important for biserial
graptolites. They are often preserved in scalari-
form view, showing no detail of thecal structure
and proximal developments. Pendent didymograp-
tids are collectively reported under Didymograptus
sp. of D. artus type. None of them shows the
proximal development. All are, however, compa-
rable in possessing a long and slender sicula,
unlike the mid-Arenig Didymograptellus bifidus.
A poorly preserved proximal part of a horizontal
didymograptid is here attributed to D. cf. D. (E)
hirundo, due to the wide stipes and the
comparatively short supradorsal part of the sicula.



3.- AGE OF THE HUY FORMATION

3.1.- Graptolites

The presence of graptolite bearing horizons
proves the attribution of the dark mudstones to the
«assise de Huy», the oldest formation of the Bande
de Sambre-et-Meuse. Graptolite horizons are very
common in the Wépion borehole. More continuous
graptolite occurrences may also be found at Huy
and Sart-Bernard, but the poor quality of the
outcrops does not allow a complete documenta-
tion.

Allfaunas from the three localities are virtually
identical in age. Differences in faunal lists may be
due to limited outcrops and poor preservation.
Furthermore, the strata yielded few graptolites
compared with graptolitic shales of other areas.

In all the investigated localities the fauna
includes a great proportion of pendent didymo-
graptids. Pendent didymograptids are indicators
for the Llanvirn. They first occur above the Arenig-
Llanvirn boundary (Fortey & Owens, 1987) and die
out prior to the base of the Liandeilo. The best
indication of the age of the fauna is given by the
occurrence of Holmograptus callotheca and
Aulograptus cucullus. Both species are well
known from Scandinavia, where they are restric-
ted to the uppermost Arenig and the lower part of
the Llanvirn (Ekstrém, 1937; Berry, 1964;
Skevington, 1965). The biserials indicate an early
Llanvirn age, as species such as Pseudamplexo-
graptus confertus, Diplograptus? decoratus and
the glyptograptids of the G. brevis and G.
euglyphus groups are not present in the upper
Arenig. The discovery of specimens which can be
attributed to Undulograptus camptochilus is
interesting. This species was formerly known only
from the Didymograptus hirundo Zone of the Holen
Limestone of Oland, Sweden. The presence of
Cryptograptus antennarius at Sart-Bernard is
another indication for the lower Llanvirn. The
species appears first in the upper Arenig and is
replaced by Cryptograptus schaferi in the upper
Llanvirn (Fortey, Beckly & Rushton, 1990).

3.2.-Acritarchs

Acritarchs have often been used to date
outcrops devoid of other fossils, but their exact
stratigraphic ranges are not always known.
Confusion between lithostratigraphy and biostra-
tigraphy has commonly introduced errors in the
dating of palynological samples. Well documented
taxonomic studies of precisely dated leveis of
Lianvirn and especially Llandeilo age are rare.
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Palynological investigations in the Huy formation
started with the studies by Martin (1966, 1969).
Martin (1966) attributed the three samples of the
western section at Sart-Bernard to the «assise de
Huy» of upper Arenig («D. bifidus») age and
subdivided the eastern section into the Arenig of
«D. bifidus» age and the Llandeilo («assise de Sart-
Bernard») providing the samples 73,134 and
73,250. It is not clear from Martin’'s (1966)
discussion that she attributed the two bi/fidus Zone
samples from the eastern section at Sart-Bernard
(73,038 and 73,080) to the «assise de Huy».

In 1969, she placed (p. 32-33) the same samples
differently. The three sampies from the western
section were attributed to the upper Arenig («D.
hirundo» and not «D. bifidus») Huy formation, and
the four samples from the eastern section to the
Llanvirn («D. bifidus») Sart-Bernard formation,
following Bulman (1950).

The attributions of these and of all other samples
to the Huy and Sart-Bernard formations in Martin
(1966, 1969) are not clear or cannot be proven.

In the present work, 11 palynological samples
from the different outcrops and from the borehole
have been analysed. The age of most of our
samples is exactly known; some of them were
collected between graptolite levels indicating an
early Llanvirn age. They all contain acritarchs in
variable amounts, but also chitinozoa and
graptolite fragments. The preservation of the
material is moderate to poor. All our samples were
subjected to standard palynological techniques
including oxidation with Schuize solution, and
were sieved at 12 um.

The acritarch assemblage of the Huy formation
is very rich. In this work only preliminary results of
our studies are given. The assemblage is typical of
the Mediterranean palaeoplankton province (Vavrdo-
va, 1974), which has been described principally
from other areas (e.g. Bohemia, North Africa,
France etc.).

Martin (1966, 1969) investigated a part of the
assemblage and described some new taxa. Some
of these have to be reviewed because the
taxonomy of Ordovician acritarchs fairly advanced
since that time. At the present time, part of the
material isindeterminable atthe specificlevel, due
to taxonomic problems in the literature.

At least 10 species of Micrhystridium and
several species of the genera Acanthodiacrodium,
Baltisphaeridium, Goniosphaeridium, Leiofusa,
Leiosphaeridia and Multiplicisphaeridium are
present. Their determination at the specific tevel is
difficuit. Other genera more typical for the
Ordovician, such as Arkonia, Coryphidium, Stelle-
chinatum and Striatotheca are also weli repre-
sented.



272

The genus Veryhachium is represented by
trispinose and rectangular forms of different sizes.
The trispinose specimens have either a smooth or
a granulate vesicle wall (e.g. «Veryhachium
piliferum» Martin 1966, p. 10). The latter may be
included in a separate genus.

Other specimens have a smooth central body,
but ornamented appendices, like ? Veryhachium
sp. 1 (Pl 1ll, fig. 11). Rectangular forms of different
size-ranges may be atiributed to Veryhachium
minutum Downie 1958 (PI. Ill, fig. 8) and to the
informal Veryhachium lairdii-valiente group.

Spinose specimens of ?Veryhachium are
attributed here to ? Veryhachium fakirum Martin
1969 (PI. Ill, fig. 9). Specimens very similar to
?Veryhachium horridum Paris & Deunff 1970 are
also present.

Different species of Stellechinatum are found.
S. celestum (Martin) Turner 1984 (PI. Ill, fig. 7) is
considered to appear in Great Britain above the
Arenig-Llanvirn boundary (Molyneux 1990).

In our assemblage the genus Arkonia includes
different species. A. tenuata Burmann 1970 and
A. virgata Burmann 1970 (Pl Ill, fig. 12) are
indicators for Llanvirn or younger strata. A.
triangulata (Cramer et al.) Vavrdova 1978 and ?A.
scabrata (Cramer 1964) are also found in the Huy
formation.

The genus Frankea seems to be represented by
one species only: F. sartbernardensis (Martin)
Colbath 1986 (PI. ill, fig. 5). All specimens of the
Huy formation and of the type locality at Sart-
Bernard have a striate vesicle wall. The genus
appears in the upper Arenig and is common in the
Llanvirn (Servais, 1992).

Further species present in the Huy formation
are Marrocanium simplex Cramer et al. 1974 (PI.
Ill, fig. 6) and Aureotesta clathrata Vavrdova 1972.
Both were first described from levels of probable
Arenig age, but they are also present in the
Llanvirn.

Other readily determinable species found in
our assemblage are Baltisphaera ternata Bur-
mann 1970 (Pl lll, fig. 4) and Dicrodiacrodium
normale Burmann 1970.

Specimens of the genus Pirea are found and
they may be referred to Pirea dubia Vavrdova
1972, Pirea lagenaria (Burmann) Eisenack et al/.,
1976 and Pirea ornata (Burmann) Eisenack et a/.,
1976 (PI. Hll, fig.10).

Comparison with other assemblages

The material of the Huy formation is typical of
the Ordovician palaeogeographic temperate to
cold Mediterranean province. Data from precisely
dated levels of Llanvirn age are poor. The

stratigraphical coverage is at the present time
insufficient for a standard biozonation for the
Llanvirn.

Parts of the acritarch assemblage of the
Rigenée formation in the Belgian Brabant Massif
(Servais, 1991) are very similar to the material
from the Huy formation.

The acritarch content of the samples of the Huy
formation shows greatest similarities to the
material described by Vavrdova (e.g. 1977) from
the Sarka formation in Bohemia, which s
generally attributed to the Llanvirn, and to the
assemblages assigned to the upper Llanvirn
described from Eastern Germany (e.g. Burmann
1970). Some other similar assemblages attributed
to the Llanvirn are described from France (Paris &
Deunff, 1970; Rauscher, 1974) and from England
and Wales, where Booth (1979), Lister & Holliday
(1970) and Lister /n Arthurton & Wadge (1981)
recorded acritarchs from different localities of
possible early Llanvirn age.

3.3.- Other fossils
Trilobites

Afewtrilobites were found at Sart-Bernard and
in the Wépion borehole. They are poorly and
incompletely preserved. The most common spe-
cies is Pricyclopyge binodosa ssp. (Pl. ll, fig. 2, 4
and b), represented by several pygidia and thoracic

-segments. No cephalon was, however, discovered

and determinations remain tentative. The hollow
nodes on the third axial ring of the thorax,
characteristic for all Pricyclopyginae (Fortey &
Owens, 1987) are well preserved in some

- specimens. P. binodosa is well known from the

upper Arenig and the Llanvirn. Several biostrati-
graphically important subspecies can be distin-
guished.

One cranidium with attached parts of the first
two thoracic segments of a Cyclopyge species are
present in the collection from Sart-Bernard (Pi Il,
fig.9).

A very poor, complete specimen of Placoparia
sp. (Pl ll, fig. 7) was found at Sart-Bernard.
Unfortunately the specimen is weathered and
many details are no longer visible. No details of the
cephalon are visible except for the general outline.
Thethorax includes about 11 segments. The axis is
more or less parallel sided in the frontal part, but
tappers slightly distally. The pygidium is triangu-
late, but the number of segments cannot be
discerned due to the poor preservation. The axis
terminates shortly before the end of the pygidium.
Placoparia is known from the Arenig to the
Llandeilo (Fortey & Owens, 1987).



Tomaculum problematicum Groom
(PI. I, fig. 12, 13)

Groom (1902, p. 127-128) called a trace fossil
consisting of aggregates of «egg-like bodies» from
the Tremadoc in Malvern, England, Tomaculum
problematicum. This fossil, consisting of strings of
fecal pellets, has been described from different
parts of the Ordovician in Europe. Itis similar to the
«Oeufs d'origine indéterminée» mentioned by
Barrande (1872) from Bohemia and the «Coproli-
thes (?)» described by Thoral (1935) from the
Ordovician of the Montagne Noire, Southern
France. It has been described also by R. & E.
Richter (1939, 1941) and cited from western
France by Peneau (1941), from Thuringia by Volk
(1941), from western Germany by Beyer (1941,
1943), from Spain by Radig (1964), from the
Vosges Mountains by Ross (1964) and from the
Ordovician of Rugen (northern Germany) by
Jaeger (1967). Tomaculum problematicum has not
been recorded from the Bande de Sambre-et-
Meuse until now, but Boscheinen (1983) observed
the trace fossil sporadically in the Salm of the
eastern part of the Stavelot-Venn Massif.

The occurrence of Tomaculum problematicum
in the Huy formation at Sart-Bernard is especially
interesting because these strings of fecal pellet
material are very widespread in the Ordovician of
the Ebbe-Anticline in the Rheinisches Schiefer-
gebirge where they have a local stratigraphic
importance (Beyer, 1941, 1943; Eiserhardt et al.,
1980). In this area, less than 200 km East of the
Bande de Sambre-et-Meuse, Tomaculum proble-
maticurm is typical of the Llanvirn «Unterer
Tonschieferhorizont».

4.- DISCUSSION

The Huy formation is the lowest unit of four
formations built up by a series of grey to black
mudstones, and siltstones. Graptolites and acri-
tarchs show that the beds are of early Llanvirn,
Didymograptus artus Biozone age. The quality of
the outcrops at Huy and Sart-Bernard is poor and
the geological setting is problematical. In the field,
the base and the top of the formation cannot be
observed.

The base of the formation may be present in the
Weépion borehole, where the Wépion formation of
Tremadoc age underlies the graptolitic shale of the
Huy formation.

The top of the formation is not known. Dean
(1991) observed an unnamed formation, which
lithologically resembles the Huy formation, in the
Oxhe inlier (Petit Fond d'Oxhe), to the East of Huy
(fig. 1). He attributed a Llandeilo age to this
formation, which is possibly identical to the Huy
formation or a younger part of it. In this area of the
Bande de Sambre-et-Meuse, the overlying unit is
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the Caradocian Oxhe formation, but parts of the
sequence are missing (Dean, 1991).

At Sart-Bernard, the Sart-Bernard formation
overlies the Huy formation, and in the eastern part
of the Bande de Sambre-et-Meuse, outcrops
which lithologically resemble the Huy formation
are overlain by the Vitrival-Bruyere formation
(Michot, 1934). '

" Because of the scarcity of outcrops and the
complicated tectonic structure, only detailed
lithostratigraphical and structural tectonic studies
of the complete Bande de Sambre-et-Meuse will
lead to an improved understanding of the
stratigraphy of this area.

Correlation of the Huy formation.

The formational names have been used
inconsistently in the Belgian Brabant Massif. Inits
eastern part the Rigenée formation has been
described. This formation, lithologically similar to
the Huy formation, yields no graptolites, but the
poorly preserved acritarchs indicate a late
Arenig/Llanvirn and/or Llandeilo age (Servais,
1991). Inthe western part of the Brabant Massif, in
the Sennette valley, the La Tourette formation
(André et al., 1991, fig. 14), also called unit D by
Martin & Rickards (1979), and possibly the
equivalent of the Rigenée formation (André et al.,
1991, fig. 17), resembles the Huy formation. It
yields graptolites of Llanvirn age. The Huy
formation can probably be correlated with parts of
the Rigenée formation and of the La Tourette
formation in the Sennette valley because of the
lithological and biostratigraphical similarities.

The Ordovician of the Ebbe-Anticline in the
Rheinisches Schiefergebirge (Germany) is subdi-
vided into four lithological units (e.g. Eiserhardt et
al.,, 1980). All the units comprise dark shales and
siltstones. Only the age of parts of the two
lowermost formationsis known because they have
both yielded Llanvirn graptolites (Beyer, 1941;
Jentsch & Stein, 1961). Future studies may help to
correlate exactly these lithological units with parts
of the Ordovician of the Bande de Sambre-et-
Meuse in Belgium.

5.- PALAEONTOLOGICAL NOTES

ON GRAPTOLITES

Tetragraptus headi (J. Hall)
PI. 1, fig. 13

Material : Sart-Bernard 72250: 1 specimen.
Remarks: One single specimen was found at Sart-

Bernard, but stipe fragments supposingly belon-
ging to this species are common. The species is
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clearly defined by its size and characterized by the
well developed proximal membrane. The species
was first described by J. Hall {(1865) from the Lévis
shale at Point Lévis, Quebec. The species is
common in the P. confertus Zone at the Cote
Fréchette section (Maletz, 1992).

Aulograptus cucullus {(Bulman)
PI. 1, fig. 22, 23; PI. 1l, fig. 3

Material: Huy: 10 specimens; Wépion borehole: 1
specimen in relief at 243,60 m.

Description: The sicula is long and slender,
measuring 2.2-2.3 mm. The origin of th 1'is about
1.7-1.8 mm below the apex of the sicula. The
proximal development is isograptid, dextral. The
thecae are climacograptid with deep apertural
excavations. The stipes are slender, widening
slightly to distal values of 0.6-0.7 mm. There are
about 5.5-6.0 thecae in the first 5 mm, giving a
thecal spacing of 11-12 thecae in 10 mm.

Occurrence: The biostratigraphic range of A.
cucullus is known to be from the upper part of the
Didymograptus hirundo Zone in Scandinavia
(Skevington, 1965) to the early Llanvirn Didymo-
graptus artus and lower part of D. murchisoni
Zones (Ekstrom, 1937; Berry, 1964). The species is
widely known around the Gondwana margin. it
occurs in Britain (Rushton & Molyneux, 1989),
Bohemia (Boucek, 1973), South America (Bulman,
1931), Spain (Gutierrez Marco, 1986) and
Southwest China (Mu et a/., 1979). One specimen
of Aulograptus cf. cucullus was figured by Lenz &
Jackson (1986) from the Paraglossograptus
tentaculatus Zone of the Canadian Cordillera.

Janograptus sp. cf. J. petilus Berry
PI. 1, fig. 14.

Material: Huy: 1 flattened specimen.

Description: Slender rhabdosome measuring
0.2-0.25 mm across the thecal apertures. The
thecal inclination is about 10-12° The thecal
apertures are simple. There are 10 thecae in
10 mm. The stipes are long and flexuous building
up a subhorizontal rhabdosome.

Remarks: The specimen is poorly preserved and
shows no details. No trace of a sicula is seen,
however, indicating that it must belong to
Janograptus. The type material of J. petilus Berry
comes from the Didymograptus murchisoni Zone

of Norway (Berry, 1964) and is known from few
specimens. Janograptus occurs from the middie
Arenig to the Lianvirn, but is a rare genus. The
genus cannot be taken as a time indicator.

dichograptid stipe fragments

Siender stipe fragments are very common at many
levels inthe Wépion borehole and are alsofoundin
all outcrops. Unfortunately, no proximal parts have
been found. Therefore, a specific determination is
not possible and the fragments are here
assembled as dichograptid fragments. Some
belong to specimens of Acrograptus acutidens.
Wider stipe fragments may partly belong to the
pendent didymograptids and to Tetragraptus
headi. Other fragments show an undulating dorsal
line of the stipe (PI. |, fig. 12) and may belong to yet
undescribed sinograptines. No proximal parts
have been found associated with these fragments.

Holmograptus callotheca (Bulman)
PI. I, fig. 7-10; PL II, fig. 11

Material: 1 specimen, Maillieux (1939, pl. 1, fig.
7), Sart-Bernard; 1 specimen, Sart-Bernard
72250; several specimens from the Wépion
borehole.

Description: The sicula is typically parallel-sided,
about 0.7-0.9 mm long and bears two conspicious
elaborations on the dorsal and ventral side of the
aperture. A short nema is sometimes present. As
all specimens are flattened, the proximal deve-
lopment and other internal structures of the
thecae are not clearly visible. There is a
conspicious dorsal fold at the place of every thecal
origin. The stipes are subhorizontal to declined.
They have a width of 0.3-0.4 mm initially and
slowly widen to about 1.0-1.1 mm at a distance of
3cm from the sicula in the longest specimen.
There is no increase of thecal overlap as was
described for Holmograptus lentus (Skevington,
1965). H. callotheca is known from proximal parts
only (Bulman, 1936). Distal stipe development is
not clear from the types, therefore.

Remarks: The identity of Ho/mograptus callotheca
with H. lentus (Skevington, 1965, p. 41) is not
proven and therefore an age relation based onthis
species may be somewhat tentative at the
moment. Holmograptus species without dorsal
spines on the prothecal folds and without distally
increasing thecal overlap are present in the
Darriwillian 2 of Australia(Maletz, unpublished)in



the Pseudamplexograptus confertus Zone of
Quebec (Maletz, 1992) and in the P. confertus
Zone of China (Mu, 1957, Tylograptus geniculi-
formis, T. regularis). Spined species are common
in younger strata. They have been found in the
Darriwillian 3 of Australia (Didymograptus nodo-
sus Harris, 1924), or the upper part of the
Glyptograptus dentatus Zone (Ruedemann, 1947,
Mount Merino, New York = ? D. ? decoratus Zone).

Glyptograptus sp. (G. brevis Elles & Wood group)
Pl. 1, fig. 5

Material: Huy: 1 specimen.

Description: Slender biserial nearly parallel sided
rhabdosome reaching a width of 1.2 mm distally.
The width at the aperture of th 11 is about 0.9 mm.
The proximal part bears one spine, the virgella. Itis
broken and does not show the complete length.
The first thecae grow strongly upwards as in
Glyptograptus brevis.

The rhabdosome is flattened and shows no
internal details. The thecae are glyptograptid with
a rounded geniculum. The supragenicular walls
are slightly outward inclined. The apertures are
horizontal to slightly introverted. Their exact
structure is not seen. There are 6 thecae in the first
5mm.

Remarks: The species is known only from one
flattened specimen. It cannot be related with
certainty to other glyptograptids of this type, which
usually appear somewhat later in the Llandeilo. It
may be compared with Undulograptus paradoxus
(Boucek) (= Climacograptus pauperatus Bulman),
but differs in less geniculated thecae with more
strongly outward inclined supragenicular walls.
The specimen differs from Glyptograptus shell-
vensis Bulman in being more slender. It also
shows no subapertural spines on the first two
thecae.

Glyptograptus sp. (G. euglyphus Lapworth group)
PL 1, fig. 17

Material: Huy: 1 flattened specimen.

Description: The specimenis flattened and shows
only the rhabdosome outline. it is slender with
long {6.5mm) virgella and nema (20mm). The
rhabdosome widens from 0.9 mm initially to 1.5-
1.6 mm distally. The first thecae are poorly
preserved and the presence of apertural spines on
the first thecal pairs cannot be excluded. The
thecae are glyptograptid with strongly outward
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inclined supragenicular portions. The apertures
seem to possess low lateral lappets. The nema is
prominent through the whole rhabdosome, rea-
ching a width of 0.18 mm. It is slightly tappering
distally and bears in its distal portion small
bulbuous extensions.

Remarks: The specimen ressembles Glypto-

‘graptus euglyphus in the rhabdosome outline. A

safe identification is not possible, as the proximal
part is poorly preserved. The thecae are more
densely spaced than the types of Elles & Wood,
having 13 thecae/ 10 mm proximally and 12
thecae/ 10 mm distally compared with 9-10
thecae / 10 mm proximally and 8-9 thecae / 10 mm
distally.

Glyptograptus sp.
PI. |, fig. 6, 20

Material: Sart-Bernard 72250, 72270.

Description: Slender biserial rhabdosome with
glyptograptid thecae. The specimens are flattened
and do not show many details. It widens from
initially 0.7 mm to 1.5 mm distally. The virgella is
about 3.5mm long in the longer specimen. No
thecal spines are visible atthe first thecal pair. The
first thecae grow outward upward with the
aperture slightly introverted. The thecae are
glyptograptid with outward inclined suprageni-
cular walls. The form of the thecal apertures is not
seen. There are 7-7.5 thecae inthefirst 5mm. The
rhabdosome length reaches 15 mm.

Remarks: Due to the poor preservation a specific
determination is not possible. The specimens
occur together with uniserial (dichograptid) stipe
fragments of unknown affinities. They may be
related to Undulograptus camptochilus from the
Weépion borehole, due to the rhabdosome form and
the failure of developing apertural spines on the
first thecal pair, but are much more slender.

Undulograptus camptochilus (Skevington)
Pl 1, fig. 2, 15, 19 ?; PI. li, fig. 8; PI. llI, fig. 1,3

Material: Wépion, 193,30 m, one specimen in
partial relief; one questionable flattened specimen
at 443,37 m; Huy, one poorly preserved, flattened
specimen.

Description: The description is based on the relief
specimen. The specimen is 32 mm long without
virgella and nema. The nema alone measures at
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least 22 mm: Indications of a float-structure are
present, but poorly preserved at its distal end. The
virgella is at least 3 mm long, but incomplete.
The rhabdosome is 0.9 mm wide at the first thecal
pair andslowly widenstoa final widthof 2.0 mmiin
the first 8 mm. There are 7 thecae in the first 5 mm.
Distally b thecae can be measured in 5 mm.

The proximal 6-7 thecal pairs are more or less
pseudoclimacograptid. Their style changes slowly
to a glyptograptid type with nearly horizontal
supragenicular walls. The apertures are straight,
slightly to strongly introverted, depending on the
position on the rhabdosome. Distal thecae seem to
have more strongly introvertedthecal apertures. A
geniculation may be present at the firstthecal pair,
but is inconspicious. The proximal development is
not clearly seen as the proximal part shows only
low relief and parts are obscured. The median
septum seems to be complete. It forms a zig-zag
line. The thecae are strongly undulating, with a
long and slender prothecal part and high overlap.
The proximal development type is not clearly seen,
but may belong to the type C of Mitchell (1987).
This type is clearly seen in another similar
specimen preserved in reverse view, differing in
more glyptograptid thecae and more slender form
of the rhabdosome. Also the thecae are somewhat
shorter and less undulating proximally.

Discussion: The proximal part shows no diffe-
rence to U. camptochilus Skevington. Distally the
thecae have a quite different aspect, andno longer
ressemble the climacograptid type. This change is
not seen in any isolated specimens fromthe Holen
Limestone of Oland, figured by Skevington (1965)
and Mitchell (in press), showing only 6-7 thecal
pairs. It is suggested here, that U. camptochilus
always shows this thecal change in longer
rhabdosomes, andthatthe Scandinavian material,
as well as the Belgian specimens, belongs to one
single species.

The specimen from Huy is somewhat wider in the
distal part, reaching 2.5 mm in width. In all other
characters it is similar to the specimens from the
Weépion borehole and is included in this form. The
differences in width may be caused by tectonic
stretching.

The material is similar also to Pseudoclimaco-
graptus cumbrensis Bulman. Differences can be
seen in the more strongly upward growing first
thecal pair and less closely spaced thecae, being
glyptograptid instead of pseudoclimacograptid.
There is no apertural spine on th 1' /n U.
camptochilus.

Distribution: The speciesis known fromthe Holen
limestone of Oland, where it is found in the upper
part of the Didymograptus hirundo Zone. Possibly
many specimens of this form have formerly been

attributed to Glyptograptus teretiusculus, a spe-
cies typical of younger strata. In Belgium, it occurs
in the Didymograptus artus Biozone in the lower
Lianvirn.

Undulograptus sp. 1
PI. 1, fig. 3, 4; PI. llI, fig. 2

Material : 2 specimens from the Wépion borehole,
one is flattened, the other preserved in relief.

Description: The most complete rhabdosome is
12 mm long. It is preserved in full relief. A short
virgella is indicated. The rhabdosome widens from
0.9 mm proximally to 1.75 mm distally. There are
5.5 thecae in 5 mm distally, but 6.5 thecae in the
first 5mm. The thecae show an extreme form of
the double sigmoidal curvature characteristic of
members of the Undulograptus austrodentatus
group (Mitchell, in press). The geniculum is clearly
developed, but is rounded. the excavations at the
thecal apertures are deep and inclined toward the
rhabdosome mid-line. The thecal apertures are
simple. The proximal development is seen in
reverse view. It belongs to the pattern C of Mitchell
(1987). The median septum is complete. It is
strongly zig-zag-shaped through the whole rhab-
dosome. The first two thecae show a strong
upward growth component in their distal parts. No
indication of apertural spines is present.

Discussion: The specimens ar similar to U.
formosus in their proximal structure, but differ
strongly in thecal characters. The thecae are more
strongly geniculate and the median septum is zig-
zag-shaped in contrast to the slightly undulate
median septum in U. formosus. Similar rhabdo-
some form is found in specimens described as
Climacograptus scharenbergi from the Upper
Didymograptus Shale of Nerway by Bulman(1953)
and referred to Pseudoclimacograptus oliveri by
Boucek (1973). These specimens differ, however,
in possessing more complexely curved thecae and
a wider rhabdosome distally.

Diplograptus ? decoratus (Harris & Thomas)
Pl |, fig. 16

Material: 1 complete, flattened specimen figured
by Maillieux {1939); 1 distal rhabdosome frag-
ment, Sart-Bernard 72270.

Remarks: The single specimen preserved in the
Natural Museum of Belgium at Brussels shows
climacograptid proximal thecae and glyptograptid
distal thecae. In its dimensions it does not differ



from the type material of P. ?decoratus as
redescribed by Hughes (1989). The typical heart-
shaped vesicle is not present, however. The types
of D.?decoratus are from the higher part of the
Darriwillian (Da 2-3) and the occurrence of the
species in the Lower Llanvirn of Belgium may
indicate a correlation of this interval with the
Darriwillian of Australia. The specimen is the only
indication for the possible presence of higher parts
of the Lianvirn in Belgium. The stratigraphic range
of decoratus-type diplograptids, however, needs to
be studied in more detail. The earliest form of this
group, Diplograptus ellesi Bulman is known from
the D. bifidus zone of Ellergill (Bulman, 1963).
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PLATE |

Glyptograptid indet, Wépion, 178,78 m; IRScNB A3364.

Undulograptus camptochilus (Skevington), Wépion, 443,37 m; IRScNB A3365
reverse view of specimen, showing proximal structure.

Undulograptus sp. 1, Wépion, 204,55 m; IRScNB A3366,

relief specimen, drawing based on both counterparts.

Glyptograptus sp. (G. brevis group), Huy; IRScNB A3367, flattened.
Glyptograptus sp., Sart-Bernard 72250; IRScNB A3368

Holmograptus callotheca Bulman, Wépion, 162,21 m; IRScNB A3369,

the left stipe may be based on two superimposed fragments.

Holmograptus callotheca Bulman, Wépion, 162,21 m; IRScNB A3370.
Holmograptus callotheca Bulman, Sart-Bernard, Maillieux, 1939, pl. 1, fig. 7;
IRScNB A1615.

Holmograptus callotheca Bulman, Sart-Bernard, 72250; IRScNB A3371.
Acrograptus acutidens (Elles & Wood), Sart-Bernard 72250; IRScNB A3372.
sinograptid fragment, Wépion, 162,21 m; IRScNB A3373.

Tetragraptus headi (Hall), Sart-Bernard 72250; IRScNB A3374.

Janograptus sp. cf. J. petilus Berry, Huy; IRScNB A3375.

Undulograptus camptochilus (Skevington), Wépion, 193,30 m; IRScNB A3376,
relief specimen. '

Diplograptus ? decoratus (Harris & Thomas), Sart-Bernard, Maillieux, 1939, pl. 1,
fig. 4; IRScNB A1619.

Glyptograptus sp. (G. euglyphus group), Huy; IRScNB A3377.
Pseudamplexograptus confertus (Lapworth), Wépion, 162,21 m; IRScNB A3378,
juvenile.

?Undulograptus camptochilus (Skevington), Huy; IRScNB A3379.
Glyptograptus sp., Sart-Bernard 72270; IRScNB A3380.

Didymograptus sp. cf. D. hirundo (Salter), Wépion, 221,35 m; IRScNB A3381.
Aulograptus cucullus (Bulman), Wépion, 243,60 m; IRScNB A3382,

relief specimen in reverse view.

Aulograptus cucullus (Bulman), Huy; IRScNB A3383,

observe view, low relief.

Didymograptus sp. D. artus group, Wépion, 204, 55 m; IRScNB A3384.

The magnification of all specimens is x 5, except for fig. 13: x 2,5.
All specimens are registered and curated in the collections of the Institut Royal des
Sciences Naturelles de Belgique (IRScNB), Brussels.
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PLATE Il

Crinoid and brachiopod fragments, Sart-Bernard 72270; IRScNB A3385.
Pricyclopyge binodosa ssp., Sart-Bernard 72270; IRScNB A3386.

Aulograptus cucullus, Wépion, 243,60 m, relief specimen in reverse view;
IRScNB A3382.

P. binodosa ssp. Sart-Bernard 72270, Latex, incomplete thorax; IRScNB A3387.
P. binodosa ssp. Sart-Bernard 72270, Pygidium; IRScNB A3388.

meraspid trilobite indet, Sart-Bernard 72270; IRScNB A3389.

Placoparia sp., Sart-Bernard 72270, complete specimen; IRScNB A3390.
Undulograptus camptochilus (Skevington), Wépion, 443,37 m; IRScNB A3365.
Cyclopyge sp. Sart-Bernard 72270, cranidium; IRScNB A3391.

Novakella sp., Sart-Bernard 72270, incomplete pygidium; IRScNB A3392.
Holmograptus callotheca (Bulman), Sart-Bernard, distal part of stipe, specimen of
Maillieux (1939), IRScNB A1615.

Tomaculum problematicum Groom, Sart-Bernard 72250; IRScNB A3393.
Tomaculum problematicum Groom, Sart-Bernard 72250; IRScNB A3394.

The magnification of all specimens is x 5, except for fig. 1,3 and 11: x10.
All specimens are registered and curated in the collections of the Institut Royal des
Sciences Naturelles de Belgique (IRScNB), Brussels.
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PLATE Il

Undulograptus camptochilus (Skevington), Wépion, 193,30 m; IRScNB A3376,
relief specimen in reverse view showing the growth paths of the thecae, proximal
structure somewhat unclear.

Undulograptus sp. 1, Wépion, 204,55 m: IRScNB A3366, latex cast of the mould
of the specimen, reverse view, showing the proximal structure.
Undulograptus camptochilus (Skevington), Wépion, 443,37 m; IRScNB A3365,
reverse view of specimen, showing proximal structure.

Baltisphaera ternata Burmann 1970, ULg slide 22666 (England Finder graticule
coordinates), U36-V37.

Frankea sartbernardensis (Martin) Colbath 1986, ULg slide 22666, F35/3-4.
Marrocanium simplex Cramer et al. 1974, ULg. slide 22666, N34/3-034/1.
Stellechinatum celestum (Martin) Turner 1984, ULg. slide 22666, 042/1-3.

? Veryhachium minutum Downie 1958, ULg. slide 22665, L33-34.

? Veryhachium fakirum Martin 1969, ULg. slide 22665, J45/2-4.

Pirea ornata (Burmann) Eisenack et a/., 1976, ULg. slide 22666, E43-F44.

? Veryhachium sp. 1, ULg. slide 22666, M 43.

Arkonia virgata Burmann 1970, ULg. slide 22666, G36/4-G37/3.

The magnification of the graptolite specimens (fig. 1-3) is x20. All specimens are
registered and curated in the collections of the Institut Royal des Sciences Naturelles
(IRScNB), Brussels.

The magnification of the acritarch specimens is x 1000(fig. 5-12) exceptfor fig. 4: x 400.
All figured specimens are from SB 72250 and are housed in the collections of the
Services Associés de Paléontologie de I'Université de Liege (ULg).
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