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Riassunto breve - Più di 500 titoli, fra volumi, articoli e guide scientifiche, riflettono il grande interesse della ricerca geo-
scientifica nelle Alpi Carniche dalle ultime statistiche dell’anno 1969. 50 anni di ricerca hanno prodotto risultati in diverse 
discipline scientifiche che vanno dalla mappatura geologica alla biostratigrafia, paleontologia, sedimentologia, geochimica, 
geologia strutturale e applicata alle attività di sensibilizzazione come l’iniziativa del Geopark e la realizzazione di opuscoli 
e guide divulgative.
Sebbene questo livello di conoscenza sia impressionante e senza eguali in altre regioni, non c’è fine in vista e sono prevedibili 
nuove linee di ricerca mentre altre verranno ridefinite. In tale prospettiva, vengono brevemente delineati i temi di ricerca 
futuri. Questo rapporto si concentra sulla parte austriaca delle Alpi Carniche, sebbene diverse mappe e relazioni scientifiche 
siano state ricavate da ricerche geoscientifiche transfrontaliere.
Parole chiave: Alpi Carniche, Storia delle ricerche, Bibliografia.
 
Abstract - More than 500 scientific papers and guidebooks reflect the great interest of geoscientific research in the Carnic Alps 
since the last statistics in the year 1969. 50 years of research has resulted in outputs in different scientific disciplines ranging from 
geological mapping to biostratigraphy, paleontology, sedimentology, geochemistry, structural and applied geology to outreach 
activities such as the Geopark initiative and popular brochures, booklets and guidebooks. 
Although this level of knowledge is impressive and unmatched in other regions, there is no end in sight and new directions are 
foreseeable while others will be redefined. In a perspective at the end, future research topics are briefly outlined. This report 
focuses on the Austrian part of the Carnic Alps although several maps and scientific reports were derived from geoscientific 
cross-border research. 
Key words: Carnic Alps, History of researches, Bibliography.

Bonn) reviewed the trilobite-and orthoceratid-related 
part of the German research group and Erik Flügel 
(Technical University of Darmstadt) the stratigraphic 
and facies studies of the Permian sediments. Franz 
Kahler (Klagenfurt) added some remarks on the Late 
Paleozoic sequence. The final contribution made Anton 
Ramovš (University of Ljubljana) who concentrated 
on the Paleozoic of the Karavanke Mountains in the 
Yugoslavian territory. During this meeting 13 lectures 
were presented by the attending scientists. 

With reference to the Austrian part of the Carnic 
Alps, H. W. Flügel reviewed the state-of-the-art research 
on stratigraphy and sedimentology of the Ordovician 
to Permian sequence, studies on Silurian graptolites, 
orthoceratids and chitinozoans, Devonian rugose 
and tabulate corals, hydrozoa (stromatoporoids) and 
conodonts, brachiopods and bryozoan from the Upper 
Carboniferous, and, finally, rugose corals and algae 
from the Permian Period.
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Introduction

Both countries, Austria and Italy, have a long tradition 
in geoscientific research. Even cross-border cooperation 
has existed over a long period. As a result of these long-
lasting interest, the first joint report was released during 
a symposium at the University of Graz organized by 
Professor Helmut W. Flügel between March 25-27,1969. 
This meeting was attended by scientists from Austria, 
Italy, Germany and the former Republic of Yugoslavia 
(Flügel 1969). 

The main focus was laid on post-World War II 
geological and paleontological research beginning in 
1952 and ending in the year 1968 on both sides. In this 
context, Helmut W. Flügel presented a summary on the 
Austrian part of the Carnic Alps while Gian Battista 
Vai (University of Bologna) referred the geological 
research carried out in Italy. In addition, Heinrich Karl 
Erben, Winfried Haas and Heinz Ristedt (University of 
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Fig. 1	 -	Stratigraphic subdivision of the Carnic Alps including governing processes. © Hans Peter Schönlaub. 
	 -	Schema stratigrafico delle Alpi Carniche con indicati i principali processi che ne hanno governato l’evoluzione. © Hans Peter 

Schönlaub. 

H.P. SCHÖNLAUB



GORTANIA. Geologia, Paleontologia, Paletnologia 40 (2018)

7

In addition, an important chapter dealt with progress 
in mapping in various parts of the Austrian Carnic 
Alps as well as detailed descriptions of sections and 
petrological studies of dykes in the Gail Valley and in 
the Hochwipfel Formation. 

Since that time 50 years have gone and an extensive 
literature has accumulated which will be briefly 
summarized in the following chapters. We start with 
the progress in mapping which according to our 
understanding serves as the base for all additional 
studies in paleontology and sedimentology. These latter 
topics will be equally treated and presented referring in 
key words to the main results. 

Geological Mapping

In short, the E-W directed and almost 150 km long 
Carnic Alps are fully covered by modern geological 
maps at various scales which were published between 
1985 and 2007. 
Sheet 195, Sillian: H.P. Schönlaub 2000, with co-

workers H. Heinisch and D. van Husen. 
Sheet 196, Obertilliach: H.P. Schönlaub 1997, with 30 

co-workers; including a detailed map at scale 1:10.000 

of the surroundings of Hochweißsteinhaus by M. 
Hinderer.

Sheet 197, Kötschach: H.P. Schönlaub 1985, with 12 
co-workers; including 3 detailed geological maps at 
scale 1:10. 000 covering the surroundings of Lake 
Wolayer, the Plöckenpaß-Kellerwand region and the 
surroundings of Lake Zollner). 

Sheet 198, Weissbriach: H.P. Schönlaub 1987, with 22 
co-workers; including a detailed geological map at 
scale 1:10. 000 of the Naßfeld-Gartnerkofel region. 

Sheet 199, Hermagor: H.P. Schönlaub 1989, with 9 
co-workers. 

Carta Geologica delle Alpi Carniche Centro-Orientali, 
1:20.000. Museo Friulano di Storia Naturale, Udine. 
C. Venturini 1990. 

Geological Map of the post-Variscan strata of the Carnic 
Alps: H.P. Schönlaub & H. C. Forke 2007 at scales 
1:12.500 with explanatory notes in two sheets (eastern 
and western part). 
In addition to these ‘official geological maps’ several 

maps accompanying geological thesis and master studies 
were accomplished during the last decades and add 
considerably to the knowledge of the Austrian part of 
the Carnic Alps. They were integrated into the official 
maps to a varying degree. 

THE CARNIC ALPS. UNLIMITED

Fig. 2	 -	Aerial view from Mt Kleiner Pal towards northwest, in the foreground Cellon avalanche gully, in the background Gamskofel 
massif and Mt Rauchkofel (centre). Courtesy of R. Homberger, Arosa. 

	 -	Vista aerea dal Pal Piccolo verso nordovest. In primo piano il canale di valanga con al sezione del Cellon (Creta di Collinetta), 
sullo sfondo il massiccio del Gamskofel e il Rauchkofel (al centro). Per gentile concessione di R. Homberger, Arosa.
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Fig. 3	 -	The Kellerwand cliff (Ordovician to Devonian). Indicated are climbing routes by R. Ranner & friends. Courtesy of R. 
Ranner. 

	 -	La parete Nord della Creta della Chianevate con rocce datate dall’ Ordoviciano al Devoniano. Sono indicate le vie alpinistiche 
utilizzate da R. Ranner e altri alpinisti. Per gentile concessione di R. Ranner. 

Sheet 195 (Sillian): Hubich 1993; Kalde 1987; Kolb 
1986; Nienhaus 1987; Reible 1986; Reif 1987; 
Röpertz 1987; Stroink 1987; Treskatis 1986; 
Wagner 1986. 

Sheet 196 (Obertilliach): Büscher 1983; Van Delden 
1989; Düppenbecker 1984; Hinderer 1989, 1992; 
Himml 1989; Kayer 1985; Kreutzer 1987; Krings 
1986; Larue 1985; Pfeiffer 1984; Reif 1992; 
Schulze 1986; Wallbraun 1984; Weyers 1988; 
Zobel 1985. 

Sheet 197 (Kötschach): Breuninger & Schuh 1980-
1982. 

Sheet 198 (Weissbriach): Buttersack 1982; Bär 1981; 
Boeckelmann 1983.

Sheet 199 (Hermagor): Liebermann 1982; Skala 1969; 
Auferbauer 1971. 

Applied Biostratigraphy
and Sedimentology

Argnani & Cavazza 1984; Auferbauer 1972; 
Bandel 1969, 1972, 1974; Bandel et al. 2015; 
Boeckelmann 1985; Brett et al. 2007, 2009; Buggisch 
1974, 1978; Buggisch & Flügel E. 1980; Buggisch et 

al. 1976, 1994; Buttersack & Boeckelmann 1984; 
Corradini & Suttner 2017; Corradini et al. 2015c, 
2015d, 2015e; Deroo et al. 1967; Dullo 1992; Dullo 
& Schönlaub 2012; Ebner 1973a; Edward & Riding 
1989; Felser 1974; Fenninger 1970, 1971, 2000; 
Fenninger et al. 1971, 1976, Fenninger & Stattegger 
1977; Ferretti 2005; Ferretti & Histon 1997; 
Ferretti & Schönlaub 2000; Ferretti et al. 1999, 
2004, 2012a, 2012b, 2013, 2015a, 2015b, 2015c; Flügel 
E. 1968, 1969, 1971, 1974, 1977, 1980, 1987; Flügel E. 
& Agiorgitis 1970, Flügel E. et al. 1971, 1978, 1994, 
1997; Flügel E. & Kahler 1974; Flügel E. & Kraus 
1988; Flügel E. & Schönlaub 1990; Flügel H.W. 1969; 
Flügel H.W. et al. 1977; Fohrer & Samankassou 2005; 
Forke 2009; Forke & Samankassou 2000; Forke et al. 
2006, 2008; Göddertz 1982; Heinisch 1981; Hermann 
2017; Herzog 1988; Hinderer 1992; Histon et al. 
2007; Homann 1968, 1969, 1970; Hüneke 2001, 2006; 
Jeppsson et al. 2012; Kahler 1971, 1972, 1980a, 1980b, 
1992; Kalde 1987; Kido, ed at. 2012, 2015; Krainer 
1990, 1991, 1992, 1995a, 1995b, 2012; Krainer & 
Lutz 1995; Krainer et al. 2003, 2009, Krainer & 
Schaffhauser 2012; Kraft, 1997; Kreutzer 1990, 
1992a, 1992b; Køíž et al. 2003; Läufer et al. 1997, 2001; 
Leditzky 1973, Loeschke & Heinisch 1993; Manara 

H.P. SCHÖNLAUB
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Fig. 4	 -	The Grüne Schneid section. Dotted line represents the Devonian/Carboniferous boundary drawn by Hans P. Schönlaub 
(1992). On the right Professor Willi Ziegler points at the Devonoian/Carboniferous boundary (base of no. 6D). Photo H.P. 
Schönlaub. 

	 -	La sezione della Cresta Verde. La linea tratteggiata rappresenta il limite Devoniano/Carbonifero disegnato da Hans P. Schön-
laub (1992). A destra, Il professor Willi Ziegler indica il limite Devoniano/Carbonifero (posto alla base del livello 6D). Foto 
H.P. Schönlaub.

et al. 2019; Devonian/Carboniferous boundary: Dreesen 
1992; Kaiser 2005, 2007; Kaiser et al. 2009, 2015, 
2019; Kumpan et al. 2014, 2018; Schönlaub 1993; 
Schönlaub et al. 1988, 1992; Carboniferous/Permian 
boundary: Forke 1995b; Forke et al. 1998; Kahler 
1983b; Krainer & Davydov 1998; Kahler & Krainer 
1993; Permian/Triassic boundary: Attrepp et al. 1991; 
Boeckelmann 1991; Boeckelmann & Magaritz 1991; 
Fenninger 1991; Holser 1991; Holser & Schönlaub 
(eds) 1991; Holser et al. 1989, 1991; Jenny-Deshusses 
1991; Klein 1991; Kralik 1991; Magaritz & Holser 
1991; Noe 1987; Obenholzner 1991; Pak & Holser 
1991; Schmöller 1991; Schönlaub 1991; Schramm 
1991; Stattegger 1991; Zeissl & Mauritsch 1991. 

 

Macro- and Micropaleontology

Alberti 1985 (dacryoconarids); Amerom van & 
Fritz 2001(plants); Amerom van & Schönlaub 1992 
(plants); Amerom van et al. 1984 (plants); Bandel 
& Becker 1975 (ostracods); Baucon & Neto de 
Carvalho 2008 (trace fossils); Baucon et al. 2017 
(trace fossils); Boersma & Fritz 1984, 1986 (plants); 
Bogolepova & Schönlaub 1998 (nautiloids); Brime 
et al. 2003 (conodonts); Corradini 2008 (conodonts); 
Corradini & Corriga 2012, 2018 (conodonts); 
Corradini et al. 2011, 2015, 2016, 2017a, 2017b, 
2017c, 2019 (conodonts); Corriga & Corradini 
2019 (conodonts); Corriga et al. 2016 (conodonts); 
Davydov & Krainer 1999; Davydov et al. 2013 
(fusulinids); Dreesen 1992 (conodonts); Ebner 1973b, 
1973c (conodonts, foraminifera); Feist 1992 (trilobites); 
Ferrari & Vai (brachiopods); Ferretti & Schönlaub 

& Vai 1970; Massari et al. 1991; Massari & Venturini 
1990; Novak et al. 2019; Pas et al. 2014; Pasini & Vai 
1997; Pohler 1982; Pohler et al. 2007, 2015a, 2015b, 
2015c, 2015d, 2015e; Pölsler 1969a; Pondrelli et 
al. 2015a, 2015b, 2015c, 2015d, 2015e; Samankassou 
1997a, 1997b, 1999, 2002, 2003; Sanders & Krainer 
2005; Schaffhauser et al. 2010, 2015; Schnabel 1976; 
Schönlaub 1968, 1969a, 1970, 1971b, 1971c, 1977, 
1979, 1981, 1983, 1985b, c, 1987, 1988b, 1989, 1990, 
1992, 1993, 1997a, 1997b, 1997c, 1997d, 1998, 2000a, 
b, 2010, 2014, 2015a, 2015b, 2017b, 2018; Schönlaub 
& Ferretti 2015a, 2015b, 2015c; Schönlaub & 
Flajs 1975; Schönlaub & Forke 2005, 2007, 2009; 
Schönlaub & Heinisch 2015; Schönlaub & Histon 
2000; Schönlaub & Lammerhuber 2009; Schönlaub, 
& Simonetto 2015; Schönlaub & Venturini 2015; 
Schönlaub et al. 1991, 1992, 2015a, 2015b; 2017a, 
2017b; Skala 1969; Spalletta & Venturini 1988; 
Spalletta et al. 2015a, 2015b, 2015c, 2015d, 2015e, 
2015f; Spötl et al. 2017; Suttner & Kido 2011, 2015; 
Suttner et al. 2015; Tietz 1974, 1976; Vai 1990, 
1980, 1998; Vai & Venturini 1997; Venturini 1983, 
1989, 1990a, 1990b, 1990c, 1991, 2006; Venturini & 
Spalletta 1998; Venturini et al. 1982, 1990, 1991; 
Verniers et al. 2008; Wopfner 1984. 

 

Stratigraphic boundaries

Diverse events: Schönlaub 1986.
Paleozoic boundaries (O/S, S/D, F/F, D/C, P/T): Late 

Ordovician: Hammarlund et al. 2012; Schönlaub 
1988b; Schönlaub & Sheehan 2003; Schönlaub et 
al. 1994, 2011; Silurian/Devonian boundary: Corradini 
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2000, 2001 (conodonts); Ferretti et al. 2013, 2016 
(problematica, echinoderms); Ferretti & Serpagli 
2008 (problematica); Flügel 1981 (algae); Flügel & 
Flügel-Kahler 1980, 1998 (algae); Flügel & Krainer 
1992 (corals); Fohrer 1991, 1997 (ostracods); Forke 
1994, 1995a, 1997, 2000, 2001, 2002, 2007 (fusulinids, 
condonts); Forke et al. 1998 (fusulinids); Fritz 1976 
(plants); Fritz & Boersma 1980-86 (plants); Fritz 
et al. 1986, 1990 (plants); Fritz & Krainer 1993-95, 
2004, 2006, 2007 (plants); Jenny-Deshusses 1991 
(foraminifera, algae); Gedik 1969, 1974 (condonts); 
Gnoli & Histon 1998 (nautiloids); Hahn & Hahn 
1987 (trilobites); Hahn & Kratz (trilobites); Harper 
et al. (brachiopods); Havlièek et al. (brachiopods); 
Herzog 1983 (conodonts); Histon 1999, 2000, 2002, 
2012a, 2012b; Histon & Schönlaub 1999; Histon et al. 
1999 (nautiloids); Homann 1971 (corals), 1972 (algae); 
House & Price 1980 (ammonoids); Hubmann et al. 
2003 (corals, sponge); Hunger 1984 (plants); Jaeger 
1975, 1976 (graptolites); Jaeger & Schönlaub 1970, 
1977, 1980 (graptolites, conodonts); Jaeger & Pölsler 
1968 (graptolites); Jaeger et al. 1975 (graptolites, 
conodonts, brachiopods); Jhaveri 1969 (gastropods); 
Kabon & Schönlaub 2019 (plants); Kahler 1973, 1980, 
1983a, b 1984, 1985, 1986a, b, 1989, 1997 (fusulinids); 

Kahler & Kahler 1966, 1980, 1982 (fusulinids); 
Kahler & Krainer 1993 (fusulinids); Kaiser & 
Corradini 2011 (conodonts); Kodsi 1971 (corals); 
Korn 1992 (ammonoids); Kozur et al. (conodonts); 
Krainer & Vachard 2014 (foraminifera, algae); 
Krainer & Vachard 2007a, 2007b (algae), Krainer et 
al. 2019a (foraminifera); Krainer et al. 2019b (algae); 
Kratz 1989 (trilobites); Leppig et al. 2005 (fusulinids); 
Luppold 1994 (conodonts); Kristan-Tollmann 
1971 (foraminifera); Køíž 1974, 1979, 1999; Küster 
1987 (corals); Langer 1969 (foraminifera); Martin 
1978 (acritarchs); Mehl & Noé 1990 (foraminifera); 
Oekentorp-Küster & Oekentorp 1992 (corals); 
Perri & Spalletta 1988a, 1988b (conodonts); 
Pfeiffer 1988 (conodonts); Pickett 2007 (corals); 
Plodowski 1971, 1973 (brachiopods); Pohler et al. 2007 
(stromatoporoids, corals); Pölsler 1969b (conodonts); 
Priewalder 1987 (acritarchs); Priewalder 1997, 
1999, 2000 (chitinozoans); Ristedt 1968 (nautiloids); 
Rodriguez et al. (corals); Samankassou 1998 
(algae); Santel 2001 (trilobites); Schallreuter 1990 
(ostracods); Schneider 1989 (trilobites); Schönlaub 
1969b, 1971a, 1980, 1985a, 1994, 2018 (conodonts); 
Schönlaub & Flajs 1993 (corals, strompatoporoids); 
Schönlaub & Kreutzer 1993 (conodonts); Schönlaub 

Fig. 5	 -	Lake Zollner. Courtesy of G. Köstl. 
	 -	Lago di Zollner. Per gentile concessione di G. Köstl.

H.P. SCHÖNLAUB



GORTANIA. Geologia, Paleontologia, Paletnologia 40 (2018)

11

& Bogolepova 1994 (nautiloids), Schönlaub & 
Histon 1999 (nautiloids); Schönlaub & Corradini 
2017 (conodonts); Schönlaub et al. 1988; 2017a, b 
(conodonts); Štorch & Schönlaub 2012 (graptolites); 
Suttner 2007 (conodonts); Suttner et al. 2017a, 2017b 
(conodonts); Vachard & Krainer 2001a, 2001b (algae, 
foraminifera); Vachard et al. 2019 (foraminifera); Vai 
1973 (brachiopods). 

Geochemistry

Attrep et al. 1991; Brime et al. 2003, 2008; Buggisch 
et al. 2015; Histon et al. 2007; Holser 1991; Holser 
et al. 1991; Hubich & Loeschke 1993, 1995; Hubich 
1992; Hubich et al. 1993; Joachimski et al. 1994; Kai-
ser 2007; Kaiser et al. 2006, 2008, 2017; Klein 1991; 
Kralik 1991; Mader & Neubauer 2004; Mader et al. 
2007; Magaritz & Holser 1991; Martin et al. 2018 
(meteorites); Pak & Holser 1991; Pašava & Schön-
laub 1999; Pondrelli 2002; Rantitsch 1992, 1993, 
1997, 2007; Wenzel 1997. 

Geochronology, Paleomagnetism, Thermal 
history, Conflict Archaeology

Gietl 2017; Krainer 2012; Manzoni et al. 1989; 
Mauritsch & Becke 1983; Meli 1998; Meli & Klötzli 
2001; Neubauer et al. 2001; Rantitsch 1993; Schätz 
2004; Schramm 1991; Söllner et al. 1997; Wolf et al. 
2018; Zeissl & Mauritsch 1991. 

Structural Geology

Deroo et al. 1967; Eichhübel 1988; Schmalholz 
1998. 

Applied Geology

Glawe & Moser 1989; Moser & Glawe 1994; 
Lotter & Moser 2007; van Husen 2017. 

Mining

Pichler 2009. 

Geopark Carnic Alps

Ortner et al. 2011; Schönlaub 1990, 1991, 2005, 
2007; Schönlaub (ed.) 2009; Schönlaub & Krawanja-
Ortner 2017; Schönlaub & Kreutzer 1995. 

Guidebooks

Second European Conodont Symposium ECOS II (1980) 
Guidebook - Abstracts, Field Trip A (ed. Schönlaub). 
Abhandlungen Geologische Bundesanstalt, 35: 5-59, 
Wien. 

Arbeitstagung der Geologischen Bundesanstalt 1985, 
Kötschach-Mauthen, Gailtal, 15.-21. September 1985. 
(ed. Schönlaub). Geologische Bundesanstalt, 1-87, 
Wien. 

Field Meeting Eastern + Southern Alps, Austria 
1994: Subcommission on Silurian Stratigraphy (eds 
Schönlaub & Kreutzer). Berichte der Geologischen 
Bundesanstalt 30: 1-124, Wien. 

4th International Symposium on Shallow Tethys, Pre-
Symposium Excursion 2, 4-7 September 1994. Late 
Paleozoic and Triassic of the Carnic Alps (Austria/Italy): 
Biostratigraphy, Facies and Sedimentation Patterns. 
(eds E. Flügel et al. ), 45-85, Albrechtsberg. 

3. Jahrestagung der Arbeitsgemeinschaft Geotopschutz 
in deutschsprachigen Ländern, 10-17. September 
1995 in Österreich. Beiträge und Exkursionsführer 
(eds Kreutzer & Schönlaub). Berichte der Geolo-
gischen Bundesanstalt 23: 1-93, Wien. 

IGCP 421 North Gondwanan Mid-Paleozoic Bio-
dynamics, Vienna ’97. Guidebook (ed. Schönlaub). 
Berichte der Geologischen Bundesanstalt 40: 1-134, 
Wien. 

18th IAS Regional European Meeting of Sedimentology, 
September, 2-4, 1997: Excursion B1, Cyclic sediments 
and algal mounds in the Upper Paleozoic of the Carnic 
Alps. (eds Flügel et al.). Gaea heidelbergensis 4: 79-
100, Heidelberg. 

V International Symposium Cephalopods - Present 
and Past. Excursion Guidebook Carnic Alps 3-7th 
September 1999 (ed. Histon). Berichte der Geolo-
gischen Bundesanstalt, 47: 1-84, Wien. 

Catastrophic Events & Mass Extinctions: Impact and 
Beyond, Vienna July 9-12, 2000. Field Trip Guidebook 
(eds Koeberl & Schönlaub). University of Vienna, 
61-114, Wien. 

9th International Symposium on Fossil Cnidaria and 
Porifera, 3-7 August, 2003, Graz, Austria. Excursion 
A1 Paleozoic Coral-Sponge Bearing Successions in 
Austria (eds Hubmann, Pohler, Schönlaub & 
Messner). Berichte der Geologischen Bundesanstalt, 
61: 1-91, Wien. 

Field Trip Carnic Alps Guidebook, Carinthia, Austria, 
June 23-24, 2004. University of Northern Colorado 
(eds Ferretti, Histon, Hubmann, Hüneke, Joachi-
mski, Korn, Pohler & Schönlaub). Geologische 
Bundesanstalt, 1-74, Wien. 

75 (76). Jahrestagung der Paläontologischen Gesell-
schaft, 27. 08 - 02. 09. 2005. (eds Schönlaub & 
Forke): Das Jungpaläozoikum der Karnischen Alpen 
und das Karbon von Nötsch. Graz, 1-48. 
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Late Paleozoic of the Carnic Alps (Austria/Italy). 
Field-trip ofthe SCCS Task Group to establish 
GSSP’s close to the Moscovian/Kasimovian and 
Kasimovian/Gzhelian boundaries, July 31st-August 
1st, 2006. Berichte der Geologischen Bundesanstalt, 
70: 1-56, Wien. 

Fig. 6	 -	Lake Wolayer (Wolayersee) with Mt Seekopf (2554 m). Photo M. Stabentheiner.
	 -	Il Lago di Volaia con il Monte Capolago (2554 m). Foto di M. Stabentheiner.

Regional Devonian Workshop Prague & Graz 2009 
(eds Suttner, Berkyova, Hubmann, Koptivá & 
Slavik). Berichte der Geologischen Bundesanstalt, 
79: 1-124, Wien. 

Paleozoic Seas Symposium, Graz, 14th-18th September 
2009 (eds Suttner, Hubmann & Piller). Abstract 

H.P. SCHÖNLAUB
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Outlook

Todays ‘technology unlimited’ offers so many new paths 
that geological research will never end.What are some 
of the major research goals in the Carnic Alps in the 
future? For me it seems clear that the current state 
of knowledge is satisfying but there are many new 
scientific challenges in both Austria and Italy: 

1.	First of all, more stratigraphic data are needed in the 
western Carnic Alps with its siliciclastic-dominated 
sequences. The presumably Ordovician rocks are not 
well established in terms of age assignments and it is 
not clear whether or not their base might extend into 
the lowermost Ordovician or even into the Cambrian. 
Apparently, metamorphism has obliterated most if 
not all sedimentary and biological traces. Zircon 
analysis methods or other provenance studies may 
be applied to these rocks.

2.	Modern geochemistry and in particular isotope geo-
chemistry offer new tools to decipher more detailed 
the sedimentary histories of limestone deposits but 
also of pelitic rocks.

3.	At present the precise correlation of more than 1000 
m thick shallow-water sequences with less than 100 
m thick deep-water condensed strata is not well 
established but is strongly needed for the reconstruction 

Volume. Berichte des Institutes für Erdwissenschaften, 
14, Karl-Franzens-Universität Graz, 1-94, Graz. 

Strati 2015 (Corradini et al., 2015). Pre-Variscan 
sequence of the Carnic Alps. Berichte der Geologischen 
Bundesanstalt, 111, 40 p. 

Im Herzen der Karnischen Alpen. Alpingeschichte, 
Gebirgskrieg, Geologische Kostbarkeiten (Deutsch, 
Englisch, Italienisch). Hrsg. Schönlaub (2017a), 
1-77. Sektion Obergailtal-Lesachtal des Österreichi-
schen Alpenvereins (Sonderausgabe „Blickpunkt“), 
Kötschach-Mauthen. 

International Conodont Symposium (ICOS 4) Field 
Guide Book, 20th June-9th July 2017. Fieldtrip Carnic 
Alps, 5th-9th July (eds. Suttner, Valenzuela-Rios, 
Liao, Corradini & Slavík). Berichte des Instituts für 
Erdwissenschaften, Karl-Franzens-Universität Graz, 
23: 199-286, Graz (2017b). 

19th International Congress on the Carboniferous and 
Permian (XIX ICCP 2019, Cologne), August, 2nd-6th, 
2019. Post-Conference Field trip C3 (eds Novak, 
Forke & Schönlaub): The Pennsylvanian-Permian 
of the Southern Alps (Carnic Alps/Karavanke Mts.), 
Austria/ Italy/Slovenia - fauna, facies and stratigraphy 
of a mixed carbonate - siliciclastic shallow marine 
platform along the northwestern Palaeotethys margin. 
Kölner Forum Geol. Paläont., 23, Cologne.

THE CARNIC ALPS. UNLIMITED

Fig. 7	 -	The area between Forcella Monumenz, Cima Plotta and Cra. Monumenz. Photo A. D’Andrea. 
	 -	L’area fra Forcella Monumenz, Cima Plotta e Casera Monumenz. Foto di A. D’Andrea.
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of the relationship between both settings and its 
mutual dynamic behavior. A first step towards this 
goal should be directed at the southern slope of the 
Kellerwand range between Marinelli Hut (Fig. 7) and 
Plöckenpaß (Monte Croce Carnico). Along the flat 
plain between Forcella Monumenz, Cima Plotta and 
Cra. Monumenz light gray fossiliferous limestones are 
exposed which most probably belong to the Middle 
Devonian. Locally they are unconformably overlain 
by light reddish limestones which according to 
Schönlaub & Kreutzer (1993) have provided a rich 
and diversified conodont, trilobite and goniatite fauna 
of late Tournaisian to lower Visean (Mississippian) 
age. This hiatus in sedimentation between the Middle 
Devonian and Lower Carboniferous contrasts with 
the Kollinkofel (Creta di Collina) and Kellerspitzen 
(Creta della Chianevate) sections, respectively, which 
comprise an uninterrupted Frasnian to Famennian 
limestone sequence overlying the Givetian Kellergrat 
reefal limestones. An explanation for this hiatus is yet 
missing and a new conodont-based detailed map is 
needed in the area mentioned above.

4.	Another important topic concerns the transition 
from the Lower Carboniferous limestone sequence 
to the siliciclastic Hochwipfel Formation. Some argue 
that there was an emersion before the flysch sequence 
started, some others prefer continuous deepening 
at the onset of the Carboniferous Period. We need 
more field evidences to decide on this important 
question!

5.	The present knowledge of the fossiliferous Upper 
Ordovician sequence and its correlation with Sardinia 
and Montagne Noire is far from being solved. More 
fossils can only be collected in the field and there is 
a potential to find some good material (e. g. at the 
eastern face of Cellon-Creta di Collinetta or at the 
base of Hoher Trieb-Coglians mountain). Eventually, 
such an approach should be realized through 
the invitation of and collaboration with foreign 
specialists.

6.	As far as the tectonic evolution is concerned the 
structural framework has to be analyzed and outlined 
in detail to separate the Variscan from the Alpidic 
deformation style. Nappe building in comparison 
with the central Alps is not well understood and has 
to be considerably improved by structural geologists. 
The so-called “Feldkogel Zug” should be studied 
in more detail. Its fault-bounded setting suggests 
a huge olistolith slab within the flysch basin of the 
Hochwipfel Formation.

7.	So far outreach activities have increased the number of 
visitors to this spectacular mountain range although 
more brochures, booklets, signposts in the field and 
videos have to be produced to invite more local school 
classes and foreign tourists to this aesthetic region.

8.	The application to become a cross-border UNESCO 
World Natural Heritage Site should be strongly 
encouraged by all actors in this fantastic area.

Manuscript received on 24.VIII.2019, accepted on 17.IX.2019.
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Fig. 8	 -	View from North of the Kollinkofel (Creta di Collina) and Kellerspitzen (Creta della Chianevate). Photo I. Pecile. 
	 -	Vista da Nord della Creta di Collina e Creta della Chianevate, Foto di I. Pecile.
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