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Abstract

Conodonts have been discovered in two locations in the Lienne Valley
near Chevron from low grade metamorphic siliciclastic deposits ofthe
Stavelot Inlier belonging to the Salm Group. The conodont fauna
described and illustrated in this paper has been collected from a single
fossiliferous horizon within the Ottré Formation, at the transition
between the Meuville Member and the Les Plattes Member. This is
the first record ofa conodont fauna from the Stavelot Inlier in Belgium.
It is also of interest for regional stratigraphy, international correlation,
as well as for palacobiogeographic interpretations, because the Salm
Group forms an epimetamorphic, comprehensive series of nearly a
thousand meters in thickness but is poorly dated.

The biostratigraphical comparisons suggest an Early Ordovician,
tentatively latest Tremadocian age for the conodont assemblage, but
a basal Arenig age cannot be excluded. The fauna is clearly dominated
by typical drepanodiform elements, but there is quite some morpholo-
gical variation in this small simple eone assemblage from subrectiform
(of Drepanoistodusl) to reclined and recurved elements. The most
common elements belong to Drepanodus arcuatus Pander 1856
ranging from the uppermost Tremadocian up into the lower Darriwilian
(= uppermost Arenig). However, there are also a few elements in the
fauna from the Salm Group, like some strongly recurved “Drepano-
dus’'recurvatus Sannemann 1955, which are comparable to the latest
Tremadocian franconicus’fauna, characteristic for the Frankenwald
area. The species diversity is very low which is comparable to the
situation in cold water areas of the Mediterranean Province of Gond-
wana and peri-Gondwana like the Frankenwald region, the Barrandian
area and the Montagne Noire.

The discovery ofthis small conodont fauna enhances our knowledge
not only of the chronostratigraphy of the Salm Group, but also of the
palacogeographical situation of the Belgian Ardenne in Early Ordovi-
cian times.
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Résumé

Une faune a conodontes a été découverte dans deux localités de la
vallée de la Lienne a proximité de Chevron dans les dépots faiblement
métamorphiques du Groupe de la Saint du Massif de Stavelot. La
faune, décrite et illustrée dans cet article, provient d’'un méme horizon
au sein de la Formation d'Ottré. Cet horizon est situé juste a la limite
entre les Membres de Meuville et de Les Plattes. C’est la premicre fois

qu’une faune a conodontes est trouvée dans le Massif de Stavelot. Son
intérét pour la stratigraphie régionale, pour les corrélations internatio-
nales, de méme que pour des interprétations paléobiogéographiques est
manifeste étant donné que le Groupe de la Salm constitue une série
compréhensive épimétamorphique, épaisse de prés de 1.000 métres et
mal datée.

Les premicéres comparaisons biostratigraphiques suggérent pour
I’assemblage un &age Ordovicien Inférieur, peut-étre Trémadocien
supérieur, quoiqu’un age Arénig inférieur ne puisse pas étre exclu.
La faune est typiquement dominée par des éléments drepanodiformes,
mais il y a une variation morphologique importante dans ce petit
assemblage de cones simples entre des ¢éléments subrectiformes
(Drepanoistodusl) a des ¢éléments inclinés et incurvés. Les éléments
observés les plus communs appartiennent a l’espéce Drepanodus
arcuatus Pander 1856. Cette espéce s’étend stratigraphiquement du
Trémadocien supérieur au Darriwilien inférieur (= Arénig supérieur). Il
y a aussi dans la faune étudiée quelques éléments de la faune franco-
nicus’, caractéristique de la région de Frankenwald, datée du Tréma-
docien supérieur. La diversité spécifique tres faible est comparable a la
situation qui existe dans des régions d’eau froide de la Province
M¢éditerranéenne (Gondwana et péri-Gondwana) telles la région de
Frankenwald, la région Barrandienne et la Montagne Noire.

La découverte de cette petite faune a conodontes enrichit nos con-
naissances non seulement de la chronostratigraphie du Groupe de la
Salm, mais aussi de la position paléogéographique de 1’Ardenne belge
a I’Ordovicien Inférieur.

Mots-clefs: conodontes, biostratigraphie, paléogéographie, péri-Gond-
wana.

Introduction

The deposits from the Salm Group (Lower and Middle
Ordovician) of the Stavelot Inlier (Belgium) hosting the
conodont fauna reported herein are characterized by
thick, mostly turbiditic, often strongly folded and faulted
strata. Fossils are absent or rare in such comprehensive
and disturbed series. Their correlation to the standard
chronostratigraphie chart is often problematic. The dis-
covery of fossils, especially of stratigraphically useful
groups, therefore is of great importance. The aim of the
present paper is to report and describe the exceptional
discovery of a conodont fauna in the middle part of the
Salm Group. The stratigraphie correlation and palacobio-
geographic aspects ofthis conodont assemblage, obtained
from a coarse-grained greywacke, is discussed. The
conodont-bearing level occurs at the transition between
the Meuville Member and the Les Plattes Member of the
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Ottré Formation. It is positioned just a few decimetres
below the base ofa 70 cm thick manganiferous ore ofthe
Chevron area. The strata containing this manganiferous
event, characteristic for the Ottré Formation, the middle
part ofthe Salm Group, are entirely devoid of any other
determinable fossils.

This is the second record of Ordovician conodonts
from Belgium. To date only the Ashgill fauna from the
Condroz Inlier was known (Tour~NEuRr et al., 1993, Sar-
MIENTO & BULTYNCK, 2003) which is low in diversity in

contrast to some highly diverse latest Ordovician faunas
from peri-Gondwana and Gondwana (e.g. Thuringia, Sar-
dinia, the Camic Alps, Spain).

Geological framework
The regional geology of the Stavelot Inlier (see location

at Fig. 1b) was compiled by G eukens (1986, 1999) who
published maps at a scale of 1/106.000 and 1/125.000. Of
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Fig. 1 — a, Stavelot Inlier in the structural scheme of the Belgian Lower Palacozoic (modified after Laroux et al,, 1996); b,

location ofthe Chevron Syncline and regional geology ofthe Stavelot Inlier (modified after Geukens, 1999); c, location
of the two conodont sites in the Ottré Formation at the northern and southern flanks of the Chevron Syncline (modified

after BREUER, 2002).
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special importance for this study is the detailed geologi-
cal map of the Harzé-La Gleize sheet at a scale of
1/25.000 (A sseLBerGHs & GEUKENs, 1959), which in-
cludes the area of the the present topic. This area has
been studied for a long time and has been subject of
different monographs (De DvyckEer, 1935; FourmARIER
& CcaLeMBERT, 1941; BerGer. 1965). An entirely cored
borehole, the Chevron borehole (Grauricu, 1966), al-
lowed to recognize its detailed stratigraphy. The Chevron
area is characterized by a low grade metamorphism pro-
duced at temperatures of about 300 °C and at pressures
between 1 and 2 kbar (Tueve, et al., 1996).

The lithostratigraphy of'the Stavelot Inlier has recently
been reviewed by G eukens (1999), formally established
by verniers et al. (2002) and comprised three groups,
from base to top, the Deville, the Revin and the Salm
Groups. Their age, mainly based on acritarch and chit-
inozoan evidence (VANGUESTAINE, 1992; v ErNiERS €t al.,
2002) is Early Cambrian to lowermost Middle Cambrian
for the Deville Group, Middle and Late Cambrian for the
Revin Group and Ordovician (Tremadocian to probably
Darriwillian) for the Salm Group.

The Salm Group is composed of three formations (the
Jalhay, Ottré and Bihain Formations) subdivided into
members (Fig. 2). The conodont fauna was found in
two outcrops within the Lienne Valley, at an horizon
corresponding to the transition between the Meuville
and Les Plattes Members of the Ottré Formation. In this
area, the Ottré Formation is essentially composed of fine-
grained, purplish slate and silty slates. The Meuville
Member is 66.3 m thick and consists of silty slates
(‘quartzophyllades’ in the old literature). The Les Plattes
Member is shaly and reaches a thickness of at least 130
meters (Grauricu, 1966). These members were pre-
viously called Sm2a and Sm2b (AsseLBeErRGHS & GEU-
KENs, 1959; Greukens, 1966; GrauLicu, 1966; LAaMENS
et al., 1986).

The transition between the Meuville and Les Plattes
Members is characterized by an about 3.5 meters thick
succession (Lamens, 1985) consisting ofan alternation of
1-20 cm thick coarse grained siliciclastic beds with red
silstones and shales (LamEens et al.,, 1986). The coarser
beds are composed of quartz grains, rhodochrosite, he-
matite, phosphate and rocks fragments in a hematite-rich
matrix (BEerGERrR, 1965). Bioclasts (echinoderms,?on-
coids,?shell fragments) and volcanic rock debris are ob-
served (LamEens et al.,, 1986). The rocks can be classified
as true greywackes in the sense of BATEs & Jackson
(1987).

There is only limited information about the deposi-
tional environment of the Ottré Formation. According
to Lamens (1986), a relatively deep marine environment
is required for the deposition of siliciclastic material and
some bioclasts in the Chevron area by turbiditic currents.
To the contrary, a lagoonal or tidal flat facies has been
suggested for the same unit in the Konzen area, Germany,
by von HoeGen et al. (1986). During our study, abundant
and well preserved trace fossils have been observed in
shaly layers interbedded within the coarse grained silici-

clastic beds and a few meters below. According to
JJ. ALvaro (pers. comm., 2002) the genera Arenicolites,
Treptichnus, Torrowangeal and Planolites are present.
Further sampling and a more detailed study of this ich-
nofossil fauna could better specify the depositional his-
tory of the investigated strata.

Fossil locations, material and methods

Conodonts have been found in two sites (Institut Géogra-
phique National’s 1:25,000 topographical map: Harzé-La
Gleize 49/7-8), marked with numbers 1 (Lamb. Co-ord.
X248,275, Y 121,475) and 2 (Lamb. Co-ord. X248,845,
Y 121,000) on Figure le. These localities are situated at
the northern and southern flanks ofthe Chevron Syncline.
The two sites are situated in small abandoned quarries
where manganese ore was mined. The conodonts have
been obtained from greywacke beds. These horizons are a
few decimeters below the ore layer. The geological con-
text clearly indicates that both sites are in an equivalent
lithostratigraphic position. Conodont specimens have
been found on the bedding surfaces of the coarse-grained
siliciclastic rocks. In association with the conodonts,
numerous fragments of phosphatic brachiopod shells
and one larger hollow spine, possibly of a trilobite, have
been found.

All attempts to disolve the rock (How e, 1974) without
destroying the conodonts were negative. Therefore, the
collection consists only of specimens preserved on the
bedding planes or on the surfaces of the small splitted
rock samples. Thin sections of greywackes made perpen-
dicular to the bedding plane clearly revealed that the
conodont specimens were only present in the coarsest
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parts of the sequence. The outlines in thin-section per-
pendicular to the growth axis are symmetrical and sub-
symmetrical (e.g. PL 1, figs. 11-12, 14, 15) or asymme-
trical (PL. 1, figs. 13, 16). In both cases, the prolongation
or the presence of the basal cavity is well defined. The
concentrica! lamellar ultrastructure of the euconodonts is
also remarkably well preserved. The original phosphatic
matter of the mainly robust conodonts is coloured in red
presumably becaused of the high content of hematite in
the host rock (13.6-26.43% of Fe in BerGer, 1965). This
is well observed as well in the bedding plane specimens
(PI. 1, figs. 1-10), as in the thin section specimens (PL. I,
figs. 11-16).

Discussion of conodont fauna and associated fauna

About 190 conodont specimens have been collected
mainly from the locality 1 (Fig. le) ofthe Lienne Valley.
Because the specimens observed on the bedding planes
have been obtained by splitting the rocks, only a few of
them (about two docens) are complete (e.g. PL. 1, figs. 3-
5, 8, 10), others are preserved as external moulds (about
three dozens; e.g. PL. 1, fig. 2) and most elements display
intermediate conditions between those types of preserva-
tion exhibiting only parts of the specimens (about 130
fragments; e.g. PL. 1, figs. 1, 6, 7, 9). However, enough
details are observable to describe the general morphology
of the exclusively coniform elements. There is an impor-
tant morphological variation in the small assemblage of
coniform elements from subrectiform (of Drepanoisto-
dusl) over reclined to recurved.

The major problem in description and interpretation of
the material from the Salm Group is not the mostly poor
preservation, but the fact that we cannot observe (1) the
outline ofthe basal cavity which makes the interpretation
of the element orientation difficult; (2) the symmetry in
elements nor any complete ornamentations like in iso-
lated specimens from acid residues. A good example may
be an element of Drepanodus arcuatus panpver 1856
(p1. 1, fig. 9) here interpreted as an erect to proclined
M element (according to the notation of Lorcren &
TormacHeva, 2003). It is less curved like the Sc which
are similar in lateral outline, but the problem is that
usually these M elements have posteriorly wide open
bases which cannot be well examined in the studied
material. As material has been split of its lateral side, it
is unknown ifthe element had a carina on that lateral side.
Another example is the very robust and strongly recurved
element determined as ‘Acontiodus’ franconicusl sa~-
NEmMANN 1955 (p1. 1, fig. 8). No basal cavity is visible and
therefore, the major problem is the orientation of this
element. It closely resembles some of the specimens
figured by sannemann 1955 (p1. 2, figs. 3, 6), but some
features like the lateral keels or a drop-like shape in a
section perpendicular to the growth axis of the cusp
cannot be observed. However, posteriorly, the lateral side
seems to be strongly thickened. In a different orientation,
the specimen would fit in lateral outline best with the

strongly recurved Sb elements of Drepanodus arcuatus
panper 1856. However, these elements lack only lateral
costae and keels which are present in mature to gerontic
Sa elements of the same species (LOFGREN & ToL-
macueva, 2003), but these elements are far less recurved.
In general, most ofthe coniform elements found seem to
be part of some Drepanodus apparatus. The bulk of the
elements are recurved S elements, typical drepanodonti-
forms which are attributed to Drepanodus apparatuses
(e.g., PL. 1, figs. 1, 2). However, only few extremely
recurved specimens resembling “ D. recurvatus”" SANNE-
mann 1955 have been recovered. Most drepanodiform
elements can be placed into D. arcuatus p anper 1856 and
related species together with the typical pipaform and
sculponeaform elements. Because the bulk of the recov-
ered material is very robust, many ofthe large drepanodi-
forms look similar to the elements of D. concavus
(BrRANsON & MEenr, 1933). The latter species resembles
elements of Drepanodus arcuatus paxper 1856 in many
aspects, but, like the similar Drepanoistodus lucidus
stouce and Bacnour, it includes hyaline elements in its
apparatus and there are also some slight morphological
differences in certain element types (see Smitu. 1991).
Some of the sculponeaform elements (Drepanodus cf.
D. arcuatus, Pl. 1, fig. 4) have a slightly shorter base
than Drepanodus 'sculponea described by LinpsTrROM
(1955) or the sculponeaform Sc elements of D. arcuatus
as figured by LororEN & Tormacneva (2003).

Interesting is the general appearance of the only geni-
culate element (PI. 1, fig. 5). It is short-based, strongly
reclined and is in some respect similar to the form species
‘Oistodus ’selene described by Linpstrom (1955) and
slightly similar to the less reclined M element Tripodus
albanii stouce & Bacnorr 1988 or to the M element
with a much longer base in Periodon primus STouGe &
1988 (the latter two species are lowermost
Arenig taxa, but there are no elements present which
would fit in one of those apparatuses). This element has
nothing in common with the wide open basal cavities in
oistodiforms of the fragile Diaphorodus or typical oisto-
diforms in species of Paltodus, Paroistodus, Prioniodus,
and other upper Tremadoc/Lower Arenig taxa. It seems
very similar to the M element in Drepanodus reclinatus
(see LOFGREN & ToLmacHEVA, 2003)

Several subrectiform elements have been recovered
which are clearly not part of any Drepanodus apparatus
and resemble subrectiform of some early Drepanoisto-
dus, but characteristic oistodiform elements ofthis appa-
ratus are missing. There are few elements which are
comparable to pipaform Pb and graciliform M elements
ofearly Drepanoistodus species, but this material is often
fragmented at the base and hard to interpret. There are
two possible explanations for the absence of oistodiform
M elements typical for most species of Drepanoistodus.
On one hand it may be the case that such geniculate
elements are absent because the collection is too small,
on the other hand some of the badly preserved pipaform
elements together with some other drepanodiforms could
belong to an early Drepanoistodus? apparatus but cannot

BAGNOLI
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be distinguished from those badly preserved ones of
Drepanodus arcuatus panper 1856. For example, Dre-
panoistodus lucidus sStouce & Bagnorr 1988 from New-
foundland has such pipaform elements. However, the
apparatus ofthis lowermost Arenig taxon and its subrecti-
form elements have a wider and more expanded base.

Despite to these short discussions and examples of
faunal elements, comprehensive taxonomic and systema-
tic descriptions of the whole assemblage are not the
purpose of this first documentation and will be treated
in a separate paper.

Associated with the conodont fauna are fragments of
lingulid brachiopods (PI. I, fig. 17), possibly Unguiella
cf. insons in Louest (1935), of other ornamented phos-
phatic brachiopod shells (PI. 1, figs. 19, 20), and one long
hollow spine most probably ofa trilobite (PI. 1, fig. 18).
The echinoderm fragments and the oncoids reported by
Lamens et al. (1986) are not observed in the present
study. The investigated and illustrated material (rock
samples with conodont elements as well as thin sections)
is deposited in the collections of the department of
Paléobotanique, Paléopalynologie and Micropaléontolo-
gie, Université de Liege.

Biostratigraphy

The fauna is clearly dominated by drepanodiform ele-
ments. Hence, the diversity is very low, similar to the
situation in other cold water areas of the Mediterranean
Province (BerastroM, 1990) of Gondwana and peri-
Gondwana like the Frankenwald region, the Barrandian
area and the Montagne Noire. Some elements are clearly
considered to have been part of the apparatus of the
widespread taxon Drepanodus arcuatus Panper 1856.
The bases of the typical Pb (pipaform) elements often
have been damaged and only a few such elements are
recognized. D. arcuatus panper 1856 ranges from the
latest Tremadocian up into the early Darriwilian (= latest
Arenig). However, there are also elements in the fauna
from the Salm Group, like some strongly recurved “D. ”
recurxatus SaNNEMANN 1955, which are comparable to
the late Tremadocian franconicus' fauna, characteristic
for the Frankenwald area. This is a useful indirect corre-
lation because the franconicus’ fauna has been discov-
ered together with taxa of the 'Paroistodus fauna’ in
latest Tremadocian strata ofthe Armorican Massif (L iNp-
TROM, 1976). The ‘Paroistodus fauna’ and species typical
of the Laurentian ‘quadruplicatus fauna’ are known e.g.
from the Australian Canning Basin (see LiNDsTROM,,
1976). However, Colaptoconus quadruplicatus and other
taxa typical for the latter assemblage are characteristic of
the Northamerican Fauna D ofthe ‘Low Diversity Inter-
val’ which correlates to the even older late Tremadocian
Paltodus deltifer Zone. Therefore, comparisons to the
tropics are not very helpful, and a tentative placement
of the Salm assemblage into the latest Tremadocian
through earliest Arenig Paroistodus proteus Zone seems
most reasonable (Fig. 3). However, even when the
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Fig. 3 — Stratigraphie position of the Lower Ordovician

conodont fauna from the Salm Group (star) plotted
on a chart modified from Wessy et al. (2004:
fig. 2.2).

chronostratigraphie position of the clastic beds in the
Ottré Formation comprise the Tremadoc/Arenig bound-
ary, there are no elements found typical for lower Arenig
assemblages, e.g. characteristic geniculate elements like
the distinctive oistodiform M elements of species of
Paltodus, Paroistodus or Drepanoistodus. One must ad-
mit, however, that the bases of such elements would
probably have fewer chances to be well preserved in such
siliciclastic rocks and it cannot be excluded that they
represented rare elements within the low diverse assem-
blage which had no chance to be preserved during deposi-
tion.

Finally, our first biostratigraphical comparisons sug-
gest an Early Ordovician, and tentatively a latest Trema-
docian age for the assemblage from the Ottré Formation,
even when a lowermost Arenig age cannot be excluded
(Fig. 3). This preliminary dating does not contradict the
generally assumed correlation between the Ottré Forma-
tion and the British Arenig (v erniers et al.. 2002) and the
latest Tremadocian age of the uppermost part of the
underlying Jalhay Formation dated by acritarchs (v an-
GUESTAINE & SERVAIS, 2002; BREUER & V ANGUESTAINE,

2004).

Palaeobiogeography

It has been known for some time that Ordovician con-
odonts do not only represent some biostratigraphically
important index taxa but also some very good tools for the
solution of palacogeographic questions because of their
pronounced provincialism (e.g. Berastrom, 1990). Un-
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Fig. 4 — a, Lower Ordovician Palacogeographic reconstruc-

tion (modified after SErvais & Fatka, 1997);
occurrence of the franconicus' fauna in the cold
water areas of Avalonia and Armorica in the nor-
thern peri-Gondwanan region; b, Palacogeographi-
cal map for the Early Ordovician (Arenig) (modified
after SErvais et al.,1996).

fortunately there is only very limited information about
Ordovician conodont faunas and their affinities from the
clastic successions of the peri-Gondwana and Gondwana
cold water areas. In the well studied areas of carbonate
platforms in the Ordovician tropics and subtropics (e.g.
Laurentia, Baltica, China, Australia), the faunal affinities
are better understood (Zue~ et al. in w esBY et ai., 2000).
The associations of Early and Late Ordovician faunas of
peri-Gondwana are relatively unknown, except in a few
stratigraphie intervals with carbonate sedimentation dur-
ing a somewhat warmer climatic period like just before
the Hirnantian glaciation. This is the reason why this
assemblage from the Salm Group is of special impor-
tance. Even when such poorly preserved faunas of low
diversity without characteristic elements are taxonomi-
cally hard to interpret in the sense of multielement tax-
onomy, we may compare this type of very low diverse

association with time-equivalent faunas from other cold
water regions in the Lower Ordovician. In general, the
type ofmaterial may mainly be compared with cold water
taxa from the Baltic Province of the Atlantic Faunal
region (BercsTroM, 1990). However, highly diversified
faunas flourish during the Tremadocian and Arenig on the
Baltic platforms. Linpstrom (1976) suggested a sepa-
rated Mediterranean Province for the assemblages in the
Frankenwald area and the Armorican Massif and BErc-
strom (1990) supported the recognition of'this distinctive
province. Other Gondwana/peri-Gondwana faunas may
also belong to this province like the conodonts from
Turkey, Montagne Noire, Barrandian area (see K UpPERS
& PouLer, 1992). We suggest that the Early Ordovician
fauna from the Ottré Formation is well comparable to
other coeval and low diverse conodont faunas with Baltic
influence from the cooler water environments in the
siliciclastic sequences of northern peri-Gondwana (e.g.
Frankenwald area, Armorican Massif, Barrandian area).

Conclusions

(1) This discovery represents the first record of con-
odonts from the Salm Group and contributes to
improve the limited biostratigraphic information
for this siliciclastic succession of the Ottré For-
mation.

(2) The fauna is tentatively placed in the uppermost
Tremadocian because ofa) the presence ofelement
types comparable to those of the typical franco-
nicus 'fauna, b) the presence of subrectiform ele-
ments of some early Drepanoistodus species with-
out the typical geniculate oistodiform M elements,
and c) the lack of any coniforms of ‘Arenig’ as-
pect. The age cannot be older than latest Trema-
docian because of the acritarch assemblage of
latest Tremadocian age described from the upper-
most part (the Liemeux Member) ofthe underlying
Jalhay Formation (V ANGUESTAINE &
2002). However, a basal Arenig age cannot be
excluded. As noted before, the absence of some
typical Arenigian elements could be linked to prc-
servational conditions in the coarse grained host
sediment.

(3) The Early Ordovician faunal association is com-
parable to other coeval low diverse conodont fau-
nas from the cooler water environments in the
siliciclastic peri-Gondwana sequences (e.g. Fran-
kenwald area, Armorican Massif, Barrandian
area).
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Explanation of Plate 1

Specimens illustrated on figures. 1-10 in lateral view display different morphologies and different modes of preservation of the

conodont material from the Ottré Fonnation.

Figs. 1,2, 6 — strongly recurved S elements of Drepanodus sp. 1- short base preserved, cusp preserved as an imprint, x 20. 2 -
complete mold, x 20. 6 - base and lower part of cusp preserved, upper cusp to tip preserved as an imprint,x 20.

Fig. 3 - Drepanodus arcuatus Pander 1856, recurved Sa element with a pronounced lateral carina, x 20.

Fig. 4 Drepanodus cf. D. arcuatus, completely preserved sculponeaform Sc element, lateral view, posterior part of base
flattened by compaction, x 20.

Fig. 5 — small geniculate (M?) element, x 40.

Fig. 7 — reclined to recurved drepanodiform S element, damaged base reflects extension of the basal cavity, x 20.

Fig. 8 —  “Acontiodus”franconicus! Sannemann 1955, strongly recurved element, x 20.

Fig. 9 — Drepanodus arcuatus Pander 1856, erect to proclined M (?) element, x 20.

Fig. 10 — Drepanodus arcuatus Pander 1856, large Sa element with damaged base (basal cavity collapsed due to compac-

tion) and a pronounced postero-lateral costa, postero-lateral view, x 20.

Figs. 11-16 are photos of the iron-stained conodont specimens in thin-sections.

Fig. 11

— section through the uppermost part of the base of a subsymmetrical, laterally compressed coniform clement close

to the basal tip or through the lower cusp, displaying growth lines parallel and borings (?) mainly perpendicular to

the surface of the element, x 134.
Fig. 12

— section through the cusp of a rounded symmetrical element with sharp anterior and posterior costate edges, faint

growth lamellae in the outer part, a concentration of borings (?) in the central part of the cusp and at one of the

lateral surfaces, x 152.

Fig. 13 — section through the base ofa slightly asymmetrical, laterally compressed coniform element (black sediment filling

the basal cavity), growth lines and boring (?) structures, x 157.
Fig. 14 — section through the crushed lower base ofa laterally compressed coniform element displaying the collapse of the

basal cavity and the destruction of the base due to compaction of the coarse-grained clastic sediment, x 137.
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Fig. 15 section through the cusp of a subsymmetrica! (?), laterally compressed coniform element split off on one side by
quartz grains (lower left), x 105.
Fig. 16 section through a well preserved cusp of an asymmetrical, anteriorly rounded conifonn element with a sharp

posterior costa, view perpendicular to the growth axis; upper part of the fig. shows well rounded convex outer side
ofelement; growth lamellation well visible; boring stmctures mainly in the layers ofthe organic lamellae, x 225.

The fragmented material shown on Figs. 17-20 illustrates the associated fauna.

Fig. 17 —
Fig. 18

Figs. 19,20 — fragments of phosphatic brachiopod shells with pitted ornamentation, both x 20.

fragment of a lingulid brachiopod, x 12,5.

long hollow spine most probably of a trilobite, x 15.
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