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The conodont apparatus of Zieglerodina eladioi (Valenzuela-Rios, 1994)
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ABSTRACT - Zieglerodina eladioi (Valenzuela-Rios) is a small ozarkodinid from the latest Pridoli (Silurian) and the Lochkovian (Lower
Devonian), up to now documented only in areas of North Gondwana. Material from Morocco, the Carnic Alps, and Sardinia provide the basis
for the seximembrate reconstruction of this conodont species’ apparatus (consisting of P1, P2, M, S0, S1, and S2 elements). The ramiform
elements of Zieglerodina eladioi are characterised by an alternate denticulation with spike-like denticles, further confirming the attribution
of the species to the genus Zieglerodina.

RIASSUNTO - [L’apparato del conodonte Zieglerodina eladioi (Valenzuela-Rios, 1994)] - Zieglerodina eladioi (Valenzuela-Rios) ¢
una specie di conodonti ozarkodinidi documentata dalla parte piu alta del Pridoli (Siluriano superiore) al Lochkoviano medio (Devoniano
Inferiore). La specie é stata istituita nei Pirenei spagnoli e fino a ora é documentata in diverse aree del nord Gondwana (Marocco, Alpi
Carniche, Sardegna, Repubblica Ceca e Turchia). L’ apparato di Zieglerodina eladioi viene ricostruito basandosi su ritrovamenti in Marocco,
Sardegna e nelle Alpi Carniche; esso comprende sei elementi (P1, P2, M, S0, S1 e S2) in cui gli elementi ramiformi sono caratterizzati da una
denticolazione alternata con denticoli aghiformi. La morfologia dell’ apparato conferma [’attribuzione della specie al genere Zieglerodina.

INTRODUCTION

Zieglerodina eladioi is a small ozarkodinid documented
from latest Silurian and Lower Devonian rocks of various
Mediterranean and central European regions. The species
was established by Valenzuela-Rios (1994) as Ozarkodina
eladioi from the Lochkovian of central Spanish Pyrenees,
based solely on the P1 element. Corriga (2007) suggested
that the taxon may belong to genus Zieglerodina Murphy
et al. on the basis of a few poorly preserved ramiforms
collected in the Perda s’ Altari II section, in southwestern
Sardinia. Thanks to various samples from Morocco, the
Carnic Alps and Sardinia (Fig. 1) we are able to reconstruct
the complete apparatus of Z. eladioi, which is composed
of six elements (P1, P2, M, S0, S1 and S2), and herein we
describe this species’ apparatus for the first time.

MATERIAL

This work is predominantly based on one sample from
Morocco collected by Professor O.H. Walliser in the ‘990s,
which is stored in the “Walliser conodont collection” at the
Geoscience Centre, Georg-August University, Gottingen,
Germany, under reference collection number GZG 1612.
This sample is labelled “Wa3715” and was collected
from a loose block near the Atrous 3 section, southeastern
Tafilalt (Fig. 1b). For more information on the locality
and stratigraphic data refer to Corriga et al. (2014a, b).

The sample yielded a rich population represented by
Zieglerodina eladioi, Ancyrodelloides carlsi (Boersma,
1973) and Pseudooneotodus beckmanni (Bischoff &
Sannemann, 1958), together with rare elements of
Belodella resima (Philip, 1965) and Icriodus angustoides
cf. alcolae Carls, 1969. The ramiform elements can be
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easily subdivided into two groups: one is represented by
large and robust elements, belonging to Ancyrodelloides,
and the other, smaller and with a characteristic denticulation
with spike like denticles are attributed to Z. eladioi. Also,
the differentiation between the two groups was even easier
since the apparatus of Ad. carlsi is already known, having
been reconstructed by Slavik (2011).

Zieglerodina eladioi is also present in our collections
from Sardinia and the Carnic Alps. In Sardinia poorly
preserved elements of Z. eladioi are documented from the
Perda s’ Altari (Corriga, 2007; Corriga & Corradini, 2008)
and Mason Porcus (Corriga, 2011) sections (Fig. 1c).

In the Carnic Alps (Fig. 1d) the complete apparatus
of Z. eladioi was recovered from two beds (samples
RMW 4B and RMW 9) at the Rio Malinfier West section
(Corriga, 2011; Corradini et al., 2012, 2019a; Corriga et
al., 2017b), whereas only scattered elements have been
collected from other levels of the section (Corradini et
al., 2019a, fig. 9). The taxon, either the more common
P1 element or its rarer ramiforms, is documented from
various other sections in the region (e.g., Monte Cocco
II: Corriga & Corradini, 2009; Rio Malinfier: Corriga et
al., 2012, 2017a; Cellon: Corradini et al., 2015; Corriga
et al., 2016; Rauchkofel Boden: Schonlaub et al., 2017b;
Freikofel South II: unpublished). Also, we observed the
presence of elements of Z. eladioi in collections stored at
the Austrian Geological Survey in Vienna (Oberbuchach
Ib: Schonlaub & Corradini, 2017; Oberbuchach II:
Schonlaub et al., 2017a; Oberbuchach I'V: unpublished;
Rauchkofel Boden: Schonlaub et al., 2017b; Rauchkofel
South: unpublished).

The studied material includes a few dozen elements
and is stored at the Geoscience Centre of Georg-August
University Gottingen (GZG), Museo Friulano di Storia
Naturale (MFSNgp), Museo di Paleontologia “Domenico
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Fig. 1 - Geographic distribution of Zieglerodina eladioi (Valenzuela-Rios, 1994). a) Occurrence of the species: letters indicate the areas of
origin of the collections studied in this paper (b: Tafilalt, Morocco; c: Sardinia; d: Carnic Alps); asterisks indicate the other regions where the
species is documented (from west to east: Spanish Pyrenees, Bohemia, Turkey). b) Sketched location map of the Atrous 3 (AT 3) locality in
Morocco (after Corriga et al., 2014b, mod.). ¢) Sketched location map of the sections bearing Z. eladioi in southwestern Sardinia (MP=Mason
Porcus; PSA = Perda s’ Altari). d) Sketched location map of the sections bearing Z. eladioi in the Carnic Alps (C = Cellon; FRS = Freikofel
South II; MC II = Monte Cocco II; OB Ib = Oberbuchach Ib; OB II = Oberbuchach II; OB IV = Oberbuchach 1V; RKB = Rauchkofel Boden;
RKS = Rauchkofel South; RM = Rio Malinfier; RMW = Rio Malinfier West).

Lovisato” of Cagliari University (MDLCA), Museo di
Paleontologia of Modena and Reggio Emilia University
(IPUM) and Austrian Geological Survey. Precise
information and repository numbers of illustrated elements
are reported in the caption of Fig. 3.

SYSTEMATIC PALAEONTOLOGY

Class CoNODONTA Pander, 1856
Order OzARKODINIDA Dzik, 1976
Family SPATHOGNATHODONTIDAE Hass, 1959

Genus Zieglerodina Murphy, Valenzuela-Rios &
Carls, 2004
Type species Spathognathodus remscheidensis
Ziegler, 1960

Zieglerodina eladioi (Valenzuela-Rios, 1994)

(Figs 2-3)
1980  Ozarkodina remscheidensis remscheidensis (Ziegler) -
ScHONLAUB, pl. 1, fig. 20/29; pl. 2, fig. 3/44; pl. 3, fig.
20 (only).
1980  Ozarkodina remscheidensis eosteinhornensis (Walliser)

- SCHONLAUB, pl. 3, fig. 13 (only).

1985  Ozarkodina remscheidensis remscheidensis (Ziegler) -

ScHONLAUB, pl. 1, fig. 20 (only).

1994 Ozarkodina eladioin. sp. Valenzuela-Rios, p. 59-63, pl.
5, figs 1-35.
non 2000 Ozarkodina eladioi Valenzuela-Rios - GONCUOGLU &
Kozuw, fig. 7.1.
2004  Ozarkodina sp. - GONCUOGLU ET AL., fig. 4.10, ?4.12.

2004? Ozarkodina eladioi Valenzuela-Rios - GONCUOGLU ET
AL., fig. 4.17, 4.18.

2006 “Ozarkodina” eladioi Valenzuela-Rios - SANZ-LOPEZ
ET AL., fig. 5.14, 5.15.

2007  Zieglerodina eladioi (Valenzuela-Rios) - CORRIGA, p.
84-86, pl. 2, figs 1-3, 5, 7; pl. 3, figs 1-3 (only).

2011  Zieglerodina eladioi (Valenzuela-Rios) - CORRIGA, p.
123, pl. 6, fig. 2; pl. 11, fig. 4.

2012  Zieglerodina eladioi (Valenzuela-Rios) - CORRIGA ET
AL., fig. 5.1.

2016  Zieglerodina eladioi (Valenzuela-Rios) - CORRIGA ET

AL., p. 266, fig. 5A-5B.

2017b Zieglerodina eladioi (Valenzuela-Rios) - SCHONLAUB
ET AL, pl. 3, fig. 2.

2017a Zieglerodina eladioi (Valenzuela-Rios) - CORRIGA ET
AL., fig. 4.2.

2019b Zieglerodina eladioi (Valenzuela-Rios) - CORRADINI ET
AL., fig. 12C.

Emended diagnosis - A small species of Ziegerodina
with an apparatus of six elements (P1 carminate,
P2 angulate, M dolabrate, SO alate, S1 digyrate, S2
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bipennate), whose ramiforms are characterised by an
alternate denticulation with spike-like denticles.

Description - The seximembrate apparatus of
Zieglerodina eladioi is composed of P1, P2, M, S0, S1
and S2 elements.

The P1 element is a carminate pectiniform with a short
posterior blade bearing three-four denticles of different
sizes, two of which are bigger than the others. The
anterior blade bears up to six denticles of slightly different
dimension. The cusp is only a little larger than the other
denticles. The basal cavity, which is relatively wide and
somewhat asymmetrical, is located a bit posterior than
the centre of the elements.

The P2 element is an angulate pectiniform with a
gently arched lower profile. The anterior process is higher
than the posterior, and bears closely spaced subtriangular
denticles increasing in height towards the cusp. The
posterior process, a little longer than the anterior, bears
closely spaced denticles. The cusp is high and robust and
in lateral view has a subtriangular shape. The small basal
cavity extends as a narrow groove under both processes.

The M element is dolabrate with the vaguely arched
posterior process bearing closely spaced small denticles;
very small spike-like denticles alternate with relatively
larger and rounded in cross section denticles. Anterior
process absent. The cusp is high and straight, but relatively
narrow. The basal cavity is small and limited in expanse
to just below the cusp.

The SO element is alate, with two processes forming
an angle of about 90° to 100°. The processes are straight
and bear closely spaced denticles, and often one or two
smaller spike-like denticles alternate with larger ones. The
cusp is higher and stronger than the other denticles. The
basal cavity is small below the cusp, and slightly enlarged
in the inner side of the element.

The S1 element is digyrate with the posterior process
longer and a bit higher than the anterior one. The processes
form an angle of about 160°. Both bears closely spaced
posteriorly reclined spike-like denticles, a few of them
are slightly larger and alternate with the smaller denticles,
generating the characteristic alternate denticulation.
The cusp is small, only a little larger than the adjacent
denticles. The small basal cavity is located below the
cusp and expands a little towards in the inner margin of
the element.

The S2 element is bipennate with a long, straight
posterior process and a short anterior process that is
bowed inward and downward. Both processes bear small,
closely spaced denticles, with smaller spike-like denticles
alternating with slightly larger ones. The prominent cusp
is somewhat inclined posteriorly. The basal cavity is
narrow.

Remarks - Drygant (2010) and Drygant & Szaniawski
(2012) considered Z. eladioi (Valenzuela-Rios) as a junior
synonym of Z. mashkovae (Drygant, 1984), arguing that
the P1 elements “do not differ significantly in morphology
and stratigraphic range from Zieglerodina mashkovae
(Drygant, 1984)” (Drygant & Szaniawski, 2012, p. 854).
However, the two species are clearly different because
the P1 element of Z. mashkovae is characterised by the
straight upper and lower margins of the element, a high
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Fig. 2 - Sketched drawings of the elements of the apparatus of
Zieglerodina eladioi (Valenzuela-Rios, 1994). Letters indicate the
position in the apparatus. All elements are illustrated at the same
enlargement; for scale see Fig. 3. For description see the text.

cusp that is definitively bigger than the other denticles
that are more or less equal in height, and a symmetrical
basal cavity approximately in a central position (Corriga
etal., 2016).

The only ramiform elements that we attribute to Z.
eladioi that have been figured until now are the S1 and S2
element illustrated as Ozarkodina sp. by Gonciioglu et al.
(2004, figs 4.10, 4.12?) from southern Turkey.

Stratigraphic distribution - From the uppermost
Piidoli to the middle Lochkovian: from the upper part
of the Upper Oul el. detortus Zone to the Ad. trigonicus
Zone (Corradini & Corriga, 2012). In the Carnic Alps the
species enters in the latest Silurian beds, at the same level
of the first occurrence of Z. remscheidensis (Corradini &
Corriga, 2017; Corradini et al., 2019b), and can be used for
approximating the Silurian/Devonian boundary. In other
regions (e.g., Spain, Valenzuela-Rios, 1994) the species
is documented only from the Devonian.

Geographic distribution - Up to now, the species has
been documented only from peri-Gondwana regions:
Spanish central and eastern Pyrenees (Valenzuela-Rios,
1994; Garcia Alcalde et al., 2002; Sanz-Lopez et al.,
2002, 2006), Carnic Alps (e.g., Corriga et al., 2016 and
references therein), Sardinia (Corriga, 2007, 2011),
Bohemia (Slavik et al., 2012), Turkey (Gonciioglu et al.,
2004) and Morocco (this paper).

CONCLUSION

Based on collections from Morocco, Sardinia and the
Carnic Alps, the reconstructed apparatus of Zieglerodina
eladioi (Valenzuela-Rios, 1994) is seximembrate,
consisting of six elements. The morphology of the P2 and
ramiform elements validates Corriga’s (2007) previous
suggestion that the species be assigned to the genus
Zieglerodina.
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Fig. 3 - Zieglerodina eladioi (Valenzuela-Rios, 1994). a) P1 element GZG 1612-477-3715-1, El Atrous 3 locality, sample Wa 3715, Ad. carlsi
Zone. b) P1 element MDLCA 30351, Rauchkofel South section, sample 13, Ad. carisi Zone. ¢) P1 element MDLCA 30188, Rio Malinfier
section, sample RM 13, Ad. transitans Zone. d) M element GZG 1612-477-3715-2, El Atrous 3 locality, sample Wa 3715, Ad. carisi Zone.
e) P2 element GZG 1612-477-3715-3, El Atrous 3 locality, sample Wa 3715, Ad. carlsi Zone. f) P2 element MFSNgp 48365, Rio Malinfier
West section, sample RMW 9, Icr: hesperius Zone. g) SO element MFSNgp 48368, Rio Malinfier West section, sample RMW 9, Icr: hesperius
Zone. h) SO element GZG 1612-477-3715-4, El Atrous 3 locality, sample Wa 3715, Ad. carisi Zone. i) S1 element GZG 1612-477-3715-5, El
Atrous 3 locality, sample Wa 3715, Ad. carlsi Zone. j) S1 element MFSNgp 48370, Rio Malinfier West section, sample RMW 9, Icr: hesperius
Zone. k) S2 element MFSNgp 48372, Rio Malinfier West section, sample RMW 9, Icr: hesperius Zone. 1) S2 element GZG 1612-477-3715-6,

El Atrous 3 locality, sample Wa 3715, Ad. carlsi Zone.

ACKNOWLEDGEMENTS

Helga Groos-Uffenorde helped during the study of the Walliser
conodont collection, giving support during our visits to the
Geoscience Centre of the Georg-August University of Gottingen.
Holger Gebhardt and Irene Zorn are deeply thanked for allowing
the study of collections stored at the Austrian Geological Survey.
Gabriele Cruciani helped for SEM micrographs. Peep Méannik and
Alyssa Bancroft provided useful comments on the manuscript.

This research was partly supported by grants FIR (resp. C.
Corradini), and FdS-RAS (funding F72F16003080002), and is a
contribution to IGCP Project n. 652 “Reading time in Paleozoic
sedimentary Rock”.

REFERENCES

Bischoff G. & Sannemann D. (1958). Unterdevonische Conodonten
aus dem Frankenwald. Notizblatt des Hessischen Landesamtes
fiir Bodenforschung, 86: 87-110.

Boersma K.T. (1973). Description of certain Lower Devonian
platform conodonts of the Spanish Central Pyrenees. Leidse
Geologische Mededelingen, 49: 285-301.

Carls P. (1969). Die Conodonten des tieferen Unter-Devons
der Guadarrama (Mittel-Spanien) und die Stellung des
Grenzbereiches Lochkovium/Pragium nach der rheinischen
Gliederung. Senckenbergiana Lethaea, 50: 303-355.

Corradini C. & Corriga M.G. (2012). A Piidoli-Lochkovian conodont
zonation in Sardinia and the Carnic Alps: implications for a
global zonation scheme. Bulletin of Geosciences, 87: 635-650.

Corradini C. & Corriga M.G. (2017). Conodonts across the Silurian/
Devonian boundary in the Carnic Alps (Italy-Austria). In Liao

J.-C. & Valenzuela-Rios N. (eds), Fourth International Conodont
Symposium. ICOS IV - Progress on Conodont Investigation.
Cuadernos del Museo Geominero, 22: 113-114.

Corradini C., Corriga M.G., Ménnik P. & Schonlaub H.P. (2015a).
Revised conodont stratigraphy of the Cellon section (Silurian,
Carnic Alps). Lethaia, 48: 56-71.

Corradini C., Corriga M.G., Pondrelli M., Serventi P., Simonetto L.
& Ferretti A. (2019a). Lochkovian (Lower Devonian) marine-
deposits from the Rio Malinfier West section (Carnic Alps,
Italy). Italian Journal of Geosciences, 138: 153-170.

Corradini C., Corriga M.G., Pondrelli M. & Suttner T.J. (2019b).
Conodonts across the Silurian/Devonian boundary in the Carnic
Alps (Austria and Italy). Palaecogeography, Palaeoclimatology,
Palaeoecology, 14 pp. doi: 10.1016/j.palaeo.2019.02.023

Corradini C., Pondrelli M., Corriga M.G., Simonetto L., Kido
E., Suttner T.J., Spalletta C. & Carta N. (2012). Geology and
stratigraphy of the Cason di Lanza area (Mount Zermula, Carnic
Alps, Italy). Berichte des Institutes fiir Erdwissenschaften, Karl-
Franzens-Universitit Graz, 17: 83-103.

Corriga M.G. (2007). Contesto geologico e biostratigrafico
del Siluriano-Devoniano di Perda s’Altari, Sardegna sud
occidentale. 104 pp. Unpublished Master Thesis, University
of Cagliari.

Corriga M.G. (2011). Biostratigrafia a conodonti attorno al limite
Siluriano-Devoniano in alcune aree del Nord Gondwana. 152
pp. Ph.D. Thesis, University of Cagliari.

Corriga M.G. & Corradini C. (2008). Nuovi dati sulla sequenza
Siluriano-Devoniana della Sardegna sud-occidentale.
Rendiconti online della Societa Geologica Italiana, 3: 262-263.

Corriga M.G. & Corradini C. (2009). Upper Silurian and Lower
Devonian conodonts from the Monte Cocco II section (Carnic
Alps, Italy). Bulletin of Geosciences, 84: 155-168.



M.G. Corriga & C. Corradini - The conodont apparatus of Zieglerodina eladioi 185

Corriga M.G., Corradini C., Ferretti A., Pondrelli M., Simonetto L. &
Serventi P. (2017b). Lochkovian conodonts in the Rio Malinfier
West section. Berichte des Institutes fiir Erdwissenschaften,
Karl-Franzens-Universitit Graz, 23: 235-241.

Corriga M.G., Corradini C., Haude R. & Walliser O.H. (2014a).
Conodont and crinoid stratigraphy of the upper Silurian and
Lower Devonian scyphocrinoid beds of Tafilalt, southeastern
Morocco. GFF, 136: 65-69.

Corriga M.G., Corradini C., Pondrelli M. & Simonetto L. (2012).
Lochkovian (Lower Devonian) conodonts from the Rio
Malinfier section (Carnic Alps, Italy). Gortania Geologia,
Paleontologia, Paletnologia, 33: 31-38.

Corriga M.G., Corradini C., Pondrelli M. & Simonetto L. (2017a).
Middle Lochkovian conodonts in the Rio Malinfier section.
Berichte des Institutes fiir Erdwissenschaften, Karl-Franzens-
Universitdt Graz, 23: 232-234.

Corriga M.G., Corradini C., Schonlaub H.P. & Pondrelli M. (2016).
Lower Lochkovian (Lower Devonian) conodonts from Cellon
section (Carnic Alps, Austria). Bulletin of Geosciences, 91:
261-270.

Corriga M.G., Corradini C. & Walliser O.H. (2014b). Upper Silurian
and Lower Devonian conodonts from Tafilalt, southeastern
Morocco. Bulletin of Geosciences, 89: 183-200.

Drygant D.M. (1984). Korrelacid i konodonty silurijskih—
nizniedevonskih otlozenij Volyno—Podolii. 192 pp. Naukova
Dumka, Kiyev [in Russian].

Drygant D.M. (2010). Devonian Conodonts from South—West
Margin of the East European Platform (Volyn’—Podolian
Ukraine). 156 pp. Academperiodyka, Kyiv [in Ukrainian].

Drygant D. & Szaniawski H. (2012). Lochkovian conodonts from
Podolia, Ukraine and their stratigraphic significance. Acta
Palaeontologica Polonica, 57: 833-861.

Dzik J. (1976). Remarks on the evolution of Ordovician conodonts.
Acta Palaeontologica Polonica, 21: 395-455.

Garcia Alcalde J.L., Carls P., Pardo Alonso M.V., Sanz Lopez J.,
Soto F., Truyols-Massoni M. & Valenzuela-Rios J.I. (2002).
Devonian. /n Gibbons W. & Moreno T. (eds), The Geology of
Spain, The Geological Society, London: 67-91.

Gonciioglu M.C., Gonciioglu Y., Kozur H.-W. & Kozlu H. (2004).
Paleozoic stratigraphy of the Geyik Dagi Unit in the Eastern
Taurides (Turkey): New age data and implications for
Gondwanan evolution. Geologica Carpathica, 55: 433-447.

Gonciioglu Y. & Kozur H.W. (2000). Early Devonian transgression
in the Eastern Antalya Nappes: conodont data from the
Tahtalidag Nappe, north of Alanya, southern Turkey. Records
of the Western Australia Museum, 58, Suppl.: 279-292.

Hass W.H. (1959). Conodonts from the Chappel Limestone of Texas.
U.S. Geological Survey Professional Paper, 294: 365-399.
Murphy M.A., Valenzuela-Rios J.I. & Carls P. (2004). On
Classification of Pfidoli (Silurian)-Lochkovian (Devonian)
Spathognathodontidae (Conodonts). University of California,

Riverside Campus Museum Contribution, 6: 1-25.

Pander C.H. 1856. Monographie der fossilen Fische des Silurischen
System der Russisch-Baltischen Gouvernments. 91 pp.
Akademie der Wissenschaften, St. Petersburg.

Philip G.M. (1965). Lower Devonian conodonts from the Tyers
area, Gippsland, Victoria. Proceedings of the Royal Society of
Victoria, 79: 95-115.

Sanz-Lopez J., Gil-Pefia . & Rodriguez-Cafiero R. (2002).
Conodont content and stratigraphy of the Lessui Formation
from the south central Pyrenees. /n Garcia-Lopez S. & Bastida
F. (eds), Palacozoic conodonts from Northern Spain. Cuadernos
del Museo Geominero, 1: 391-401.

Sanz-Lopez J., Perret M.-F. &Vachard D. (2006). Silurian to
Mississippian series of the eastern Catalan Pyrenees (Spain),
updated by conodonts, foraminifers and algae. Geobios, 39:
709-725.

Schonlaub H.P. (1980). Silurian and Devonian conodont localities
in the Barrandian. /n Schonlaub H.P. (ed.), Second European
Conodont Symposium (ECOS 1II), Guidebook, Abstracts.
Abhandlungen der Geologischen Bundesaltstalt, 35: 5-57.

Schonlaub H.P. (1985). Devonian conodonts from the Section
Oberbuchach II in the Carnic Alps (Austria). Courier
Forschungsinstitut Senckenberg, 75: 353-370.

Schonlaub H.P. & Corradini C. (2017). Conodonts and graptolites
from the Oberbuchach I and Oberbuchach Ib sections (Katian-
Lochkovian). Berichte des Institutes fiir Erdwissenschaften,
Karl-Franzens-Universitdt Graz, 23: 276-279.

Schonlaub H.P., Corradini C. & Corriga M.G. (2017a). Devonian
conodonts from the Oberbuchach II section. Berichte des
Institutes fiir Erdwissenschaften, Karl-Franzens-Universitdt
Graz, 23: 280-285.

Schonlaub H.P., Corradini C., Corriga M.G. & Ferretti A. (2017b).
Chrono-, litho- and conodont bio-stratigraphy of the Rauchkofel
Boden Section (Upper Ordovician-Lower Devonian), Carnic
Alps, Austria. Newsletters on Stratigraphy, 50: 445-469.

Slavik L. (2011). Lanea carlsi conodont apparatus reconstruction
and its significance for subdivision of the Lochkovian. Acta
Palaeontologica Polonica, 56: 313-327.

Slavik L., Carls P., Hladil J. & Koptikova L. (2012). Subdivision
of the Lochkovian Stage based on conodont faunas from the
stratotype area (Prague Synform, Czech Republic). Geological
Journal, 47: 616-631.

Valenzuela-Rios J.I. (1994). Conodontos del Lochkoviense y
Praguiense (Devonico Inferior) del Pirineo Central Espaifiol.
Memorias del Museo Paleontologico de la Universidad de
Zaragoza, 5: 1-142.

Ziegler W. (1960). Conodonten aus dem Rheinischen Unterdevon
(Gedinnium) des Remscheider Sattels (Rheinisches
Schiefergebirge). Palaontologische Zeitschrift, 34: 169-201.

Manuscript received 21 June 2018
Revised manuscript accepted 24 June 2019
Published online 7 August 2019

Editor Annalisa Ferretti



