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Preface 
 
During the last few years several projects relating to the Devonian Period were initiated. Some of 
them were completed in 2008 and others will come to an end this year. IGCP 497 and 499 projects 
concentrated on the Rheic Ocean: Its Origin, Evolution and Correlatives (organized by Peter 
Königshof, Ulf Linnemann, Rainer Brocke, Mandy Hofmann, Eberhard Schindler, Jens Ulrich & 
Volker Wilde) and on the Devonian land-sea interaction: evolution of ecosystems and climate 
(organized by Peter Königshof, Jurga Lazauskiene, Eberhard Schindler, Volker Wilde & M. Namik 
Yalçin). Recently a new project, IGCP 580, began. It concerns the application of magnetic 
susceptibility as a paleoclimatic proxy on Paleozoic sedimentary rocks and the characterization of 
the magnetic signal (organized by Anne-Christine da Silva, Michael T. Whalen, Jindrich Hladil, 
Daizhao Chen, Simo Spassov, Frederic Boulvain & Xavier Devleeschouwer). Some smaller 
projects like the KJB307020602 (coordinated by Stanislava Berkyová, Leona Koptíková, Jiri Frýda, 
Ladislav Slavík, & Jindrich Hladil) or the NAP0001 (coordinated by Thomas Suttner & Bernhard 
Hubmann) working on the effect of the Basal Choteč Event on faunistic communities of the Prague 
Basin or Mid-Devonian bio-crises of proto-alpine carbonate platforms. 
Now, since more than 2/3 of the NAP0001 project is completed new data were gained through 
extensive field- and laboratory-work during the past two years when all other projects were still 
active. Hence it appears timely to have discussions among all participants and to organize a 
workshop for this purpose. Of particular interest for this workshop is the development of Devonian 
shallow marine deposits of Prague and Austria and the influence of different biotic-events (which 
primarily were known from pelagic units) on the shallow marine communities. Additionally, a lot of 
time was spent on geochemical analyses the results of which should now be placed in context with 
the biostratigraphically constrained biotic events to see whether the palaeoenvironment or the 
fauna/flora changed first. Possible triggers for overturn and extinction within the neritic sequences 
of the southern Rheic shelf realms will be discussed. 
 
For this workshop 26 persons from 8 countries enhanced the volume with contributions on some of 
their present studies on Devonian stratigraphy, palaeontology, palaeoecology and geochemistry. 
Additionally to the abstracts a second part is included with some Lower and Middle Devonian 
excursion points visited during the past two years. These localities do mainly accord to shallow 
marine sequences which were studied for correlating the evidence of biotic events (and their 
triggers) known from deeper marine sections as mentioned above. Finally a listing of references 
from Lower to Mid Palaeozoic deposits of Austria is added to this volume. 
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Lower – Middle Devonian conodont faunas from Prague Basin 
 
BERKYOVÁ, S.1,2, FRÝDA, J.1,3

 & SUTTNER, T.J.4 

 
 
(1) Czech Geological Survey, P.O.B. 85, 11821 Praha 11, Czech Republic; berkyova.s@seznam.cz 
(2) Charles University in Prague, Faculty of Science, Albertov 6, 12843 Praha 2 
(3) Faculty of Environmental Sciences, CULS, 16521 Praha 6, Czech Republic; fryda@cgu.cz 
(4) Austrian Academy of Sciences (CPSA) c/o University of Graz, Institute of Earth Sciences (Geology and 

Palaeontology), Heinrichstrasse 26, A-8010 Graz, Austria; thomas.suttner@uni-graz.at 
 
 
The conodonts documented were sampled from Třebotov Limestone (Daleje-Třebotov Formation, 
Lower – Middle Devonian, upper Emsian – lowermost Eifelian) and Choteč Limestone (Choteč 
Formation, Middle Devonian, Eifelian) and their shallow-water equivalents (Suchomasty and 
Acanthopyge Limestone). The following sections were studied: Prastav Quarry, Holyně section, Na 
Škrábku Quarry, Barrandov roadcut section, Jelínek mill section, Červený Quarry at Suchomasty, 
U Němců section at Karlštejn and Na Vyhlídce section at Hostím (Fig. 1). 
Třebotov Limestone (Daleje – Třebotov Formation, Lower – Middle Devonian) was defined by 
SVOBODA & PRANTL (1947) and redefined by CHLUPÁČ (1959). This unit is represented mainly by 
bioturbated, skeletal wacke- to packstones with high component content, mainly dacryoconarid 
tentaculites, abundant fragments of ostracods, trilobite exoskeletons, nautiloids and goniatites, 
gastropods, brachiopods and bivalves. 
On the basis of the presence of micritic matrix, benthic fauna typical for muddy bottom 
environments, abundant representatives of plankton and the lack of sedimentological features that 
would indicate current activity, the sedimentary environment is interpreted as low-energy, relatively 
deep water milieu which is rich in free oxygen (judging from intense bioturbation and diverse 
benthic assemblages) and below storm wave base. 
Choteč Limestone (Choteč Formation, Middle Devonian), a unit defined by SVOBODA & PRANTL 
(1948) and redefined by CHLUPÁČ (1957, 1959), reflects in its development the effect of the Basal 
Choteč Event, which has been regarded as an important global transgressive geo-event 
documented by a distinct facies and faunal change (e.g. CHLUPÁČ & KUKAL 1986, HOUSE 2002). 
This unit is represented by dark, organic-rich, well-washed peloidal grainstones and packestones. 
Characteristic feature of the grainstones is intense micritization of grains however, echinoderm 
ossicles as the main component could be identified. These allochtonous parts, representing gravity 
flow deposits (turbidite) from shallow water alternate with background sediments, which are dark 
lime-mudstone/wackestone with distinct lamination at some parts suggestive of lack of free oxygen 
at the sea bottom. 
 
Conodonts from the Lower and Middle Devonian (gronbergi – kockelianus biozones) in the Prague 
Basin (Fig. 2) were previously studied by WEDDIGE & ZIEGLER (1977), KLAPPER (1977), KLAPPER, 
ZIEGLER & ZIKMUNDOVÁ in CHLUPÁČ et al. (1977), KLAPPER et al. (1978), ZIKMUNDOVA in CHLUPÁČ 
et al. (1979), ZUSKOVÁ (1991) and KALVODA in HLADIL & KALVODA (1993). 
 
The conodont fauna present is of very low diversity and also abundance, spanning six biozones 
(serotinus – kockelianus biozone). The following genera and species were recovered (numbers in 
brackets stand for quantity of specimens): Polygnathus serotinus (375), P. linguliformis bultyncki 
(147), Icridous beckmanni beckmanni (11), I. beckmanni sinuatus (2), Ozarkodina carinthiaca (4), 
P. cooperi cooperi (8), P. costatus patulus (36), P. costatus partitus (62), P. costatus costatus (53), 
P. sp. aff. P. trigonicus (4), Polygnathus linguiformis pinguis (2), Polygnathus trigonicus (3), 
Tortodus kockelianus australis (2), T. kockelianus kockelianus (11), Polygnathus pseudofoliatus 
(16), Pelekysgnathus sp. (1), Pandorinellina sp. (2), Pseudooneotodus beckmanni, Polygnathus cf. 
benderi (2), P. cf. borealis (1) and three new species, which are together with two last mentioned 
taxa and with P. serotinus and P. l. bultyncki topic of a recent manuscript. 
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Fig. 1: Conodont distribution chart across the boundary of Třebotov Limestone and Choteč Lst. 
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Fig. 2: A, B. Polygnathus costatus costatus KLAPPER, 65x; C. Polygnathus pseudofoliatus WITTEKINDT, 57x; D. 
Polygnathus costatus patulus KLAPPER, 60x; E. Polygnathus cooperi cooperi KLAPPER, 40x; F, G. Polygnathus costatus 
partitus, KLAPPER, ZIEGLER & MASHKOVA, 60x; H. Polygnathus trigonicus BISCHOFF & ZIEGLER, 85x; I. Polygnathus serotinus 
TELFORD, 57x; J. Tortodus kockelianus kockelianus (BISCHOFF & ZIEGLER), 85x; K. Polygnathus linguiformis bultyncki 
WEDDIGE, 57x. 
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On the age of the upper part of La Valute Limestone (Carnic Alps) 
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The Lower Devonian sequence at La Valute cave is about 8 meters thick and includes the 
boundary of La Valute Limestone and Findenig Limestone (Fig. 1). It is represented by pelagic 
limestones yielding thin shelled brachiopods, gastropods, some crinoid stem-plates and filaments. 
Along this section nine samples (each between 3-5 kg) were collected. Nearly all of them yielded 
conodonts. Very rich faunas were obtained from the lowermost samples LV/1 and LV/2. Except 
from the simple cone taxa (Belodella resima and Pseudooneotodus beckmanni) several 
ozarkodinid taxa occur, which designate the upper part of the La Valute Limestone to the mid 
Lochkovian delta Zone. Species like Lanea eoeleonorae, L. telleri, Flajsella sigmostygia, 
Ancyrodelloides aff. A. transitans, some types related to the genus ‘Ozarkodina’ (Zieglerodina 
sensu MURPHY et al. 2004) and Ozarkodina excavata excavata were found. In the first sample 
specimens of Flajsella occur which cannot be assigned to Flajsella sigmostygia with certainty, as 
some features have more affinity to Flajsella schulzei. VALENZUELA-RÍOS & MURPHY (1997) 
discussed not only the stratigraphic value of this genus, but also evaluated the possibility of 
distinctive apparatus-elements which might belong to each of the four species that they 
discriminated. It seems that some apparatus-elements can be confirmed within our samples. 
Furthermore it appears, that elements which were described as “Apparatus A” by MASTANDREA 
(1985) might also belong to the apparatus of Flajsella. Additionally, the assignment of specimens 
belonging to Ancyrodelloides is difficult, because most of the Pa elements are broken, or the basal 
cavity hidden by the fragile basal plate. One Pa element shows a bifurcation of one of the lateral 
processes (in lower view) so that – even though all processes of this specimen are broken – it 
might belong to Ancyrodelloides kutscheri. However, most important for stratigraphical designation 
of the unit is the occurrence of Lanea telleri, which is restricted to the upper part of the mid 
Lochkovian (compare MURPHY & VALENZUELA-RÍOS 1999). The conodont assemblage yielded in the 
samples clearly points to Lochkovian, but it seems that only samples of the La Valute Limestone 
can be assigned to the delta Zone. In samples LV/7 and LV/9 elements of Pedavis cf. P. pesavis 
were found indicating the base of the pesavis Zone. 
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VALENZUELA-RÍOS, J.I. & MURPHY, M.A. (1997): A new zonation of middle Lochkovian (Lower Devonian) 
conodonts and evolution of Flajsella n. gen. (Conodonta). - In: KLAPPER, G., MURPHY, M.A. & TALENT, J.A. 
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Fig. 1: The log across the La Valute Lst – Findenig Lst boundary includes conodont ranges documented from nine 
samples taken (LV/1-LV/9). A-D. Photos of the section taken in the cave continue from the stratigraphically younger to 
older strata. The position of the formation-boundary is located between sample 7 and 8 (compare B). 
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Geochemistry of the shallow marine deposits at the Tyrnaueralm (Graz Palaeozoic) 
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The succession along the forest road to the Tyrnaueralm (Hochlantsch Nappe) exposes a 
sequence of shallow marine deposits including the Flösserkogel Formation, Plabutsch Fm and the 
Tyrnaueralm Fm. Latter formation was studied in detail by KRAMMER (2001), who concentrated 
especially on microfacies and predominating coral guilds. A characterization of the Tyrnaueralm 
Formation and its members is given in HUBMANN & MESSNER (2005). However, the lower part of 
this unit consists of early diagenetic dolomites which are succeeded by silt and sandstones, 
volcano-clastic sediments, fossiliferous limestones and dolomites. 
26 samples (Ty-A to TY-Z) were taken for geochemical analyses (major and trace elements) within 
the lower part formerly known as “Mitteldevondolomite”. The purpose was to find out more on the 
original rock composition – as far as this is possible when measuring alpine Devonian sequences. 
Additionally to XRF analyses shown in Figure 1, stable isotopes, TOC and sulfur will be measured 
to complete the spectrum of elements necessary for paleoenvironmental interpretation. 
At first glance it is visible that values of CaO and MgO which reflect dolomite content shifts at the 
very base of the unit and within the upper third (Fig. 1: A), whereas the siliciclastic input is 
generally low (exept for sample Ty-D). Having a closer look at major elements of relatively low 
values (Fig. 1: B) two prominent excursions are recognizable which are produced by Al2O3 and 
Fe2O3 between samples Ty-C to Ty-J and Ty-T to Ty-V. Among the trace elements (Fig. 1: C) Sr 
and La show increased values (100-250 ppm) compared to the other elements measured. 
Comparing the single plots, three samples are observed which have nearly all values of elements 
increased (Ty-F, Ty-H and Ty-U). At the present stage of research any paleoenvironmental 
interpretation is still speculative, but it seems obviouse that a change in the milieu happened at 
least twice in the sequence. Comparing the geochemical data with the results from microfacies 
analyses it turns out that the signal of biological productivity corresponds with the geochemical 
signals. Thus the changed environmental conditions indicated by regional increase of impurities of 
terrigenous weathering products are strongly related to the taphonomic community. 
 
 
References: 
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Fig. 1: Geochemical analyses of the shallow marine Tyrnaueralm Formation. A-B. major elements; C. trace elements. 
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Middle Devonian tidal flat deposits at St. Pankrazen (Kollerkogel Formation, 
Gaisbergsattel Member) - preliminary data 
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Along the road South of St. Pankrazen a section exposes almost the entire succession of the 
Lower Devonian Flösserkogel Fm and the Middle Devonian Plabutsch and the Kollerkogel Fms. At 
the top of the calcareous Plabutsch Fm, the intercalation with a peculiar reddish-brown marly layer, 
is followed by an approximately 90 m thick succession of variegated dolostones. These dolostones 
are assigned to the Kollerkogel Formation. 
In the course of a “lithostratigraphic revision” of all units of the Graz Palaeozoic FLÜGEL (2000) 
introduced the Kollerkogel Formation substitutional for the two former lithostratigraphic units 
“Kanzelkalk” (e.g. VACEK 1907, FLÜGEL 1975, EBNER et al. 1980) and the “Mitteldevon-Dolomit” 
(EBNER et al. 1980). In this concept both units have the rank of member only. The Kollerkogel 
Formation, named after Kollerkogel (Kollerberg 633 m) (N 47°03´46´´/ E 15°22´35´´) a hill 
belonging to the Plabutsch-Buchkogel-Range west of Graz, includes four members (FLÜGEL 2000): 
 

Gaisbergsattel Member: dark grey biolaminated dolostones; about 20 m (up to 100 m) in 
thickness 

Kanzel Member: light grey to bluish limestones; mostly mudstones; up to 100 m in 
thickness 

Platzl Member: sequence of grey limestones intercalated with carbonatic argillaceous 
shales; about 50 m in thickness 

Platzlkogel Member: grey limestones (in some places biohermal structures); about 75 m in 
thickness 

 
Some investigations on the depositional environment of the Kanzel Member were summarized in 
the 1970ties and 80ties in PhD theses by HOSSEIN-NIKBACHT (1973) and HAFNER (1983), but until 
now little was known about the dolomitic parts (= Gaisbergsattel Member) of the Kollerkogel 
Formation (HUBMANN & MESSNER 2005). 
According to the information provided in the literature these dolomites are generally considered as 
late diagenetic, untextured and massive rocks that achieve only few meters in thickness. In 
contrast to that in the St. Pankrazen area they reach thicknesses of up to 100 m and reach a 
prominent areal extent (HUBMANN et al. 2008), suggesting that they should be mapped as an 
independent formation. 
Preliminary data of our recent study on that lithostratigraphic unit show that the succession 
comprises varied rocks, i.e. biolaminated dolomites, mudstones to bioclastic dolostones and clayey 
siltstones. Our investigations argue for a penecontemporaneous or early diagenetic origin rather 
than a late diagenetic formation. 
Four microfacial types dominate: mudstones (25%), microbial bindstones (30%), crinoidal 
wackestones (28%), and brachiopod-tabulate packstones (17%). Their characteristics with respect 
to sulphur, TOC and gamma radiation are illustrated in Figure 1. 
 
Fig. 1: Dataset of 69 beds from the St. Pankrazen section. Box-plots with median values (small squares), lower and 
upper quartiles (terminations of the boxes) and whiskers (minimum and maximum values) of microfacies types 
mentioned in the text. Data on sulphur and total organic content (TOC) in weight per cent; gamma ray activity in counts 
per second. Mudstones: Sulphur: number of measurements (nm) 15, mean value in weight per cent (mv): 0.069, 
standard deviation (sd): 0.157; TOC: nm: 11, mv: 0.086, sd: 0.027; gamma ray: nm: 17, mv: 22.47, sd: 13.22; 
Bindstones: Sulphur: nm: 21; mv: 0.037; sd: 0.022; TOC: nm: 14; mv: 0.079; sd: 0.027; gamma ray: nm: 42; mv: 17; sd: 
8.34; Wackestones: Sulphur: nm: 19; mv: 0.027; sd: 0.014; TOC: nm: 16; mv: 0.399; sd: 0.333; gamma ray: nm: 19; mv: 
16; sd: 8.91; 
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Fig. 1 continued: Packstones: Sulphur: nm: 12; mv: 0.021; sd: 0.009; TOC: nm: 8; mv: 0.256; sd: 0.333; gamma ray: nm: 
12; mv: 14.42; sd: 3.55; Note the decrease of data distribution from higher values and wide ranges to the left of the 
diagrams (i.e. mud- and bindstones) to generally lower ranges that are more concentrated around their mean values 
(and median values respectively) to the right (wacke- and packstones). 
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Laminated rocks, either stromatolitic layers (microbial mats) commonly composed of micrite 
laminae with laminoid fenestrae and very fine grained intraclasts from desiccation, or varve-like 
rhythmic alternations of coarse and fine laminae are interpreted as intertidal mudflat deposits (Pl. 
1: A-B). Some brachiopod shells floating in wackestone “matrix” are totally dissolved and displaced 
by cascades of dogtooth cement suggestive of emersion horizons (Pl. 1: F). Mudstones may have 
developed in cut-off lagoons and/or coastal ponds with restricted water circulation, whereas the 
crinoidal wackestones and brachiopod-tabulate packstones developed under shallow subtidal 
conditions. Shallow water environments that did not suffer from exsiccation were settled by 
auloporid tabulates (Pl. 1: H). 
The dolomitic succession described (= Gaisbergsattel Member) is sandwiched between sequences 
that are characterized by abundantly fossiliferous limestones (mostly coral-stromatoporoid float- to 
rudstones) of peri-reef-environments: the underlying Plabutsch Fm and the overlaying Platzlkogel 
Mb of the Kollerkogel Fm. Due to the lack of age diagnostic fossils the boundaries of the 
Gaisbergsattel Member are unknown. Since the Plabutsch Fm is Eifelian (no detailed conodont 
zone known) and the upper part of the Kollerkogel Fm is Givetian (varcus Zone; asymmetricus to 
triangularis Zone) the age of the Gaisbergsattel Member is supposed to be Upper Eifelian or Lower 
Givetian. A transition of a subtidal to an intertidal setting that changes rapidly again to a subtidal 
situation during Lower Givetian would correspond harmonically with sea-level fluctuations 
observed by JOHNSON et al (1985) at that time interval (Fig. 2). 
 

 
 
Fig. 2: Lithostratigraphic scheme on the left illustrating the position of the Gaisbergsattel Member. According to field 
observations we assume that the Flösserkogel Fm passes into the Gaisbergsattel Mb in some places of the St. 
Pankrazen area. Both units have similar facies developments (i.e. pertidal deposits). Note the strong variation in 
thickness of the Gaisbergsattel Member. 
Right part illustrates the qualitative eustatic curve for the Devonian of Euramerica (simplified after JOHNSON et al. 1985) 
and KREUTZER (1992) for the Carnic Alps. The abrupt sea-level fall in the Givetian may correspond with a facies change 
of the subtidal Plabutsch Fm to the intertidal mud flats of the Gaisbersattel Mb. 
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Plate 1: A. Slightly irregular biolamination passing into crinkly lamination in the upper part; B. Peloidal grainstone with silt-
sized quartz components alternating with micritic ‘chips’ or flakes’. The ‘chips’ and flakes’ structures are presumably 
deriving from desiccation of tidal-flat muds (cf. Pl.1: C) or from partially lithified subtidal lime muds which were disrupted 
by storms; C. Fossil-free mudstones without sedimentary structures; D. Postsedimentary brecciation of dolomitic 
mudstone; E. Bioturbated wackestone; F. Wackestone with thamnoporid tabulate corals and dissolved brachiopod shell. 
Note replacement of skeletal carbonate by dogtooth cement; G. Wackestone with predominantly unidentifiable bioclasts. 
Fragment of a rugose coral to the right; H. Clusters of auloporid tabulate corals in mud/wackestones indicate a pioneer 
stage of settlement. - A-H: photomicrographs of thin-sections. – (see page 20) 
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The Lower to Middle Devonian (Emsian – Eifelian) calcareous green algal flora of the Graz 
Palaeozoic contains halimedalean representatives of the genera Pseudolitanaia, 
Pseudopalaeoporella, Zeapora, Maslovina and a new lanciculoid taxon. Findings within the Graz 
thrust complex are restricted to four localities in the Rannach Nappe and may be characterised as 
monogeneric mass occurrences (Fig. 1). Consequently, they are interpreted as algal bafflestones 
originating from halimedalean meadows. 
FENNINGER & HOLZER (1978) mentioned sections of the Flösserkogel Fm containing remains of 
“dasyclads” in the tidal flat-deposits at Pfaffenkogel (approx. 10 km north of Graz). Although further 
investigations confirm the occurrence of reworked Ortonella-remains and pieces of Halimedales, 
algal thalli suitable for taxonomic determination have not been found.  
So far well-preserved determinable algae have been recorded only from the following four 
localities: 
 
Locality 1: N 47°08´25´´/ E 15°15´27´´ 

At a forest road north of the Rein monastery (ca. 20 km North of Graz) dark-grey to black, 
micritic to pelmicritic dolomites of the Flösserkogel Fm contain small disarticulated lanciculoid 
algae. The algal thalli consist of 8-15 articuli; anatomic details can only be made visible by 
using a darkfield condensator. 

Locality 2: N 47°03´40´´/ E 15°22´34´´ 
Restricted to one single outcrop area in the former illite mine on the southern slope of the 
Kollerkogel at the border to the urban area of Graz Zeapora originates from the Plabutsch 
Fm. The thalli occur in a graphitic horizon only a few cm above the illite at the base of the 
Plabutsch Fm. 

Locality 3: N 47°05´25´´/ E 15°22´11´´ 
The occurrence of Pseudopalaeoporella lummatonensis and Pseudolitanaia graecensis is 
also located near the city of Graz (forest road Attems at the southern slope of the 
Frauenkogel). The upper parts of the Plabutsch Fm are characterised by alternating layers of 
clayey limestones, red mudstones and marls. In the clayey limestones masses of 
Pseudopalaeoporella lummatonensis and only a subordinate number of Pseudolitanaia 
graecensis thalli occur. 

Locality 4: N 47°08´01´´/ E 15°11´02´´ 
Along the road about 2 km South of St. Pankrazen (30 km NW of Graz) the lower parts of the 
Plabutsch Fm contain a mass occurrence of Maslovina. The horizon lies only a few dm 
above the base of the shale horizon which corresponds in its position to the illite of the 
Kollerkogel. 

 
Characterisation of the taxa: 
 
Pseudolitanaia graecensis (HUBMANN 1990) 

Thallus erect, cylindrical and continuous; central parts consist of 4 to 12, generally 8 irregular 
filaments with appendices which develop towards a high number of cortical filaments. 
Cortical filaments are more or less oblique with a significantly increasing diameter and a 
spatula-shape. They end up as fine filaments of second order dichotomy and their 
termination resembles Pseudopalaeoporella. 
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Pseudopalaeoporella lummatonensis (ELLIOTT 1961) 

Thalli cylindrical with a medullar zone and an extensive radial envelope. Medullar zone 
composed of several central tubes: central filaments are arranged parallel to the thallus axis 
and are closely spaced. Cortical filaments develop in acute angles into numerous lateral 
tubes with a second and third order dichotomy. Filaments are commonly swollen just below 
the points of branching and widen trumpet-like. 
 

Zeapora gracilis (PENECKE 1894) 
Thalli clearly show numerous peripheral tubules arranged around a central axis filled with a 
bundle of medullar filaments. Medullar zone consists of 4 to 6 (up to 10 and more) slightly 
interwoven filaments. Cortical zone filled with massive carbonate deposits and perforated by 
roundly-elongated, densely packed filaments. Cortical filaments vary considerably in 
longitudinal and cross sections due to different orientation of their bowling-like shapes. 
 

Maslovina sp. 
Thallus straight, occasionally undulated. Medullar part consists of a high number (>40) of 
interwoven filaments giving rise to finer, cortical filaments. Cortical filaments divide up 
dichotomously at an acute angle and reach a third order dichotomy at the outermost cortical 
part. At this stage cortical filaments develop towards densely packed amphora-shaped 
utricles which constitute the thallus surface. 
 

Undetermined lanciculoid alga 
Regularly segmented algal bodies consisting of up to 25 bowl-shaped elements (articuli, 
chalices) surrounding a straight or slightly bent stem (rhachis). Occasionally thallus 
ramifications are observed. Internal assembly of four central filaments pervading the whole 
thallus; a great number of cortical filaments branch off radially and perpendicularly to the 
central axis decreasing their angles with growth. Each tapered segment contains two rows of 
cortical filaments and increases its diameter towards growth direction. Segments resemble 
the bell of a trumpet and are densely stacked one above the other. 
The outer morphology of the articuli of our lanciculoid alga resembles the genus 
Quasilancicula, but its chalices are more compressed. Its tentacle-shaped chalice edges, 
however, show similarities with Lepidolancicula. 

 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: A. Simplified sketch of the Graz Palaeozoic. Shaded patches correspond with the outcropping area of the 
Rannach Nappe. Numbers of localities indicate the algal findings mentioned in the text; B. Stratigraphic column of the 
Rannach Nappe. 1. Kehr Fm, Kötschberg Fm, 2. Parmasegg Fm, 3. Flösserkogel Fm, Bameder Fm, 4. Plabutsch Fm, 5. 
Kollerkogel Fm, 6. Steinberg Fm, 7. Sanzenkogel Fm, 8. Höchkogel Fm, 9. Hahngraben Fm; C. Thin-section of 
Pseudolitanaia graecensis, transversal section exhibiting dichotomous offsets of cortical filaments that branch off coarse 
medullary filaments. Locality 3; D. Oblique longitudinal section of Pseudopalaeoporella lummatonensis showing a well 
defined cortical zone and a poorly calcified central axis. Locality 3; E. Oblique longitudinal section of Zeapora gracilis; 
note the large peripheral tubules filled with coarse-grained sparite. Photomicrograph of thin-section illuminated by 
darkfield condensator; F. Longitudinal section of a fragment of Maslovina sp.; note arrangement of numerous, fine 
medullary filaments; G. Longitudinal section the lanciculoid alga. Photomicrograph of thin-section illuminated by darkfield 
condensator; H. Cross-section exhibiting four coarse medullary filaments. Photomicrograph of thin-section illuminated by 
darkfield condensator. 
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Palaeo(bio)geographic consideration: 
Identical taxa on species level are known from the Rhenohercynian zone and the Cantabrian 
Mountains; in addition Pseudopalaeoporella is known from the Urals and Karakorum Mountains 
whereas Maslovina also occurs in Australia. 
Halimedalean algae are of special interest for palaeo(bio)geographic consideration since their way 
of life remained unchanged during Earth's history and current palaeontological deductions can be 
readily applied. In summary the following is applicable to the Devonian of Graz:  
The occurrence of halimedacean green algae suggests a deposition inside the 25°C isotherm 
(matches approximately latitude 30°) within the “Rh eic Ocean”. 
The conspecific algal flora of the Devonian of Graz, Ardennes/Belgium, Rhenish Slate Mountains, 
Harz/Germany, Armorican Massif/France, and Cantabrian Mountains/Spain, and the 
palaeogeographic position mentioned above leads to the assumption that the Graz terrane and the 
Aquitaine-Cantabrian-Terrane occupied adjacent locations during Emsian and Eifelian times. 
Conspecific/comparable taxa of different organisms on both sides of the Rheic Ocean suggest that 
no continuous and separating fold belt between the Gondwanan north shelf areas and the 
Laurussian south shelf areas existed. 
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The recently started IGCP 580 (UNESCO-IUGS) project entitled “Application of magnetic 
susceptibility as a paleoclimatic proxy on Paleozoic sedimentary rocks and characterization of the 
magnetic signal” will run for a duration of 5 years with the opening-meeting scheduled for 
December 2009 at the University of Liège, in Belgium - compare the project pages at 
http://www2.ulg.ac.be/geolsed/MS/news.htm. The project proposers, led by A.C. DA SILVA, hope 
this project finally puts the rapidly developing North American and European schools of magnetic 
susceptibility stratigraphy (MS) with related (paleo)environmental research on a footing with all 
their counterparts from different corners of the world. The concept of this project is to bring 
together the magnetic susceptibility eventstratigraphy and cyclostratigraphy methods (CRICK et al. 
1997, ELLWOOD et al. 1999, 2009) with the MS-GRS (i.e., gamma-ray spectrometric) and 
geochemical stratigraphic detection of the background sedimentary influences (HLADIL 2002, 
HLADIL et al. 2006, 2009) and magnetic susceptibility stratigraphy methods which are developed 
particularly with respect to detailed facies relationships (DA SILVA & BOULVAIN 2002, DA SILVA et al. 
2009) or diagenesis (SCHNEIDER et al. 2004, NAWROCKI et al. 2008). 
 
A scope of the project has been defined around MS and Devonian carbonate sedimentary rocks, 
by focusing on magnetism, mineral phases, complex impurities in limestone and other relevant 
problems. This project, however, encompasses also a lot of problems about biostratigraphy, 
lithology, environment and Earth system evolution to continue, in these (paleo)environmental 
aspects, the international highlights of the IGCP 499 and 497 projects – the very successful 
projects, but in their terminal stage and on the O.E.T. status in 2009. Hence, there are a lot of 
relevant research subjects which are crossing the natural science and exact disciplines. With this 
extended plan, it gives participants of the IGCP 580 the ability to extend numerous related tasks in 
the Earth system studies, correlation and comparison (up to the present day geology and climate 
forcing of the background sedimentation and diagenesis; Phanerozoic and Recent, and also 
present and future settings). In spite of these ambitious first and second plan project goals, the 
practical and core subject is to collect new data-sets on magnetic susceptibility stratigraphy (MS) in 
field and to enhance the database of MS logs already available (main focus: Devonian strata). 
Actually, this database then should be used to find out more about the origin of MS signals through 
interdisciplinary cooperation with specialists on geochemistry, geophysics, sedimentology and 
other disciplines. Until now more that 80 scientists agreed to contribute to this project for better 
understanding of (paleo)climatic variations during the Devonian Period by using this method. 
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What is behind the MS variation in background-sedimentation sensitive sedimentary records? - 
Quantitative magnetic susceptibility (MS) measurements on sedimentary rocks are considered as a 
proxy for impurities transported to the final depositional environments. As it is known that 
limestones (and also quartzose sandstones, or other “media” with diamagnetic components) have 
only very low magnetic response in contrast to weathering products that derived from the main 
land which show high MS values, the excursions in MS-logs are considered as a proxy for such 
detrital input. It is known from studies of Recent deposits that for example a drop in sea-level (and 
also cooling of the climate) is followed by an increased deposition of Fe-rich weathering products, 
as well as directly delivered or secondarily crystallized magnetic mineral phases, which is caused 
by the increased proportion of exposed continental mass and siliciclastic material. But also other 
factors like increased rainfall or glaciation are responsible for raised erosion-rates which influence 
values of detrital input. And, in addition, there is a very significant mechanism which is responsible 
for the inter-basinally and inter-continentally comparable MS variations on the background 
sedimentation impurity components, and it is related to the seemingly inconspicuous but very 
effective atmospheric mineral dust and aerosol (high atmosphere) plus common eolian (lower to 
middle tropospheric) dispersal and deposition, where the long-term totals of the delivered 
particulates reach considerably high values (ZENDER et al. 2004, LAMBERT et al. 2008, HLADIL et al. 
2006, 2009). 
 
In sedimentology and integrative stratigraphy this method has become a common tool for 
correlation by using bulk samples (ELLWOOD et al. 1999), but the knowledge on variations in 
detrital input, reflected in MS-logs, can help us also in recognizing climatic changes which can 
provide additional information for reconstructing the Devonian paleoenvironment (KOPTIKOVA et al. 
2008, HLADIL et al. 2009, DA SILVA et al. 2009). The current IGCP results in the MS studies made 
on the Devonian carbonate sequences in Central Europe are particularly connected with the 
composed sections “Moravia, carbonate platform” and “Barrandian area in Bohemia, mostly 
carbonate slope and pelagic facies”. The averaged MS-GRS data for the first complex are 
accessible at http://home.gli.cas.cz/hladil/www/moravia-ms-grs-2005.htm and an extensive MS-
GRS database for the Devonian of the Barrandian area is in very advanced stage of compilation 
(the projects were started by J. HLADIL and recently continued by L. KOPTIKOVA). Another very 
promising chance appears to be the MS-GRS correlation with the Devonian of Graz and the Carnic 
Alps (Austria), where the GRS stratigraphic approach was developed for years (e.g. REISINGER & 
HUBMANN 1998). According to current correlation studies, the Central European MS-GRS sections 
show also a good potential for high-resolution correlation with composed logs from Poland, and 
with increasing distances also with the Belgian, Canadian, Uzbek, Nevadan or other MS sections 
in the world. 
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The studied section Požár 3 is part of an active quarry located in the NW limb of the Prague 
Synform and the SW periphery of the capital Prague. It comprises an uninterrupted, 126 m thick 
succession from the lowermost Lochkovian to the Zlichovian (Lochkov Formation, Praha Formation 
and Zlíchov Formation). Here we report on the results of analyses from the Lochkovian – Pragian 
subsequences approximately between the 60 and 90-meter marks (arbitrarily selected). 
The upper part of the Lochkovian succession (Lochkov Formation) consists of quasi-cyclic 
alternation of dark and medium grey sets of calciturbidites with weak shaly intercalations. Distal 
calcisiltites to fine-grained skeletal grainstones occur, with the latter sediment type prevailing. Well-
preserved or resedimented hemipelagic material is less abundant, although the pelagic fauna is 
not rare. The depositional environment corresponds to lower and middle parts of slope. The 
proportion of fresh and altered skeletal particles is equal as well as the proportion between 
cements and dissolution-seam residues. Grain-size distributions are unimodal to slightly bimodal. 
Fragments of crinoid stems and ossicles are most abundant and accompanied frequently by 
ostracods, sponge spicules and trilobites. Brachiopod shell fragments, dispersed microfragments 
of bryozoan and coral skeletons are also present. Toward the Pragian boundary (Praha Formation) 
the colour of rocks becomes increasingly lighter. Additionally, the amount of tentaculitoids is 
increased, although the last 5 m interval is significantly enriched in sponge spicules. The 
Lochkovian – Pragian boundary is defined here in accordance with FOD of the conodont taxon 
Icriodus steinachensis beta (SLAVÍK et al. 2007). The lowest part of the Pragian succession is 
represented by light grey (or pinkish), bioclastic limestones of unimodal grain-size distribution. 
Altered large crinoidal grains dominate and the proportion of calcite cement reaches maximum 
values (up to 1/3 of rock volume). Beds immediately above show increased grain-sizes, which 
corresponds to the globally recognised sea-level fall identified as the base of the classical Pragian 
(e.g. WALLISER 1996). The grain-size distributions are up to tetramodal (from mud to sand/gravel 
grain size). Skeletal fragments are mainly well preserved and the amount of cement is diminished. 
The Lochkovian – Pragian boundary interval is recorded and well-recognized by both detailed 
laboratory magnetic susceptibility (MS) measurements of rock samples (with the step of 10 for the 
Lochkovian succession and 5 cm for the Pragian succession) and gamma-ray spectrometry (GRS) 
outcrop logging (with the interval of 0.5 m for the Lochkovian and 0.25 m for the Pragian). A very 
fast rise of MS values appears very close above the base of the Pragian beds which exactly 
corresponds to the biostratigraphical boundary (Fig. 1). Elevated MS values with high-amplitude 
oscillations continue through the entire Pragian here. The GRS logs provide evidence of a 
significant change in Th/U ratio (Fig. 1). The entire Lochkovian GRS log is driven by dominant 
concentrations of uranium (GRS Th/U 0.45) whereas in the entire Pragian Th/U ratio values are 
elevated (Th/U 2.78). For the studied upper part of the Lochkovian sequence (60.0 to 77.6 m) 
values are equal to 0.39, and for the lowest Pragian (77.7 to 90.0 m) values are 2.11. The K 
concentrations rise from 0.33 (within the Lochkovian) to 0.86 at the base of the Pragian. 
Concentrations of lithophile elements also follow this trend and increase above the Lochkovian – 
Pragian boundary for about 2-3 times. This suggests that the proportions of fine non-carbonate 
admixtures scattered in the Pragian carbonates are considerably increased. This is explained by 
elevated background sedimentation mechanisms and weathering product recycling. 
40-element instrumental neutron activation analyses (INAA) were used in the entire Požár 3 
section (35 analysed points). The averages related to the upper Lochkovian and lowermost 
Pragian parts, 60.0 - 77.6 and 77.7 - 90.0 m are based on 10 analyses (5 each). The PAAS and Lu  
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Fig. 1: GRS and MS data across the Lochkovian – Pragian boundary. 
 
normalized REE distributions were used to identify the possible sources of the impurities (based on 
flux estimates made by NOZAKI 2001). The REE distribution and patterns are most comparable to 
originally eolian sources of impurity and input to the sea water in the Lochkovian (with slight shifts 
due to remineralization processes – LREE up and precipitation of sea water solutes – Ce down, 
HREE up). The major change in this studied section is located at the Lochkovian – Pragian 
boundary interval where the remineralization pattern becomes more visible and soon dominates, 
although the generally high correlation coefficients for the eolian source are still present (0.64-
0.89). The riverine and sea-water-solute sources show a slight to negative correlation with REE 
compositions of the Pragian limestone impurities. The riverine signatures are almost absent in this 
section. Two gradients are characteristic for the Lochkovian – Pragian boundary change: 
enhancement of LREE/HREE and rise of total REE concentrations. The K/Al ratio stays more or 
less constant but with slightly descending tendency (from 0.58 to 0.54). Also the Ti/Al ratio is very 
uniform (change from 0.08 to 0.06). The slight dropping of K/Al balances the fading detrital feldspar 
delivery (and partly authigenic microcline and kaolinite) and rising K concentrations from distal and 
remineralized chemical weathering products. The Ti/Al ratio has a tendency to decrease since the 
Silurian with waning stages of volcanism. 
Few detrital grains from insoluble residues were obtained by fast dissolution of samples in 
hydrochloric acid. The samples cover places with the MS maxima, minima and medium-values. 
The light and heavy fractions (boundary at 2.83 g/cm3) were analyzed separately by EDX, X-ray 
diffraction and SEM-EMP techniques. The light fractions include ultra-fine, porous structures that 
consists of crystalline to subcrystalline or amorphous mixtures. These aggregates are usually 
smaller than 2 µm. Polished surfaces of these aggregates and grains unveiled locally embedded 
larger particles and also euhedral and corroded grains of diamagnetic, paramagnetic, and rarely 
also ferromagnetic properties (e.g. quartz, K-feldspar, plagioclase, clay minerals, amphibole, 
pyroxene, muscovite, ilmenite, epidote, chlorite, glauconite, pyrite, pyrrhotite; Fig. 2). Concentration 
of minerals from finely crushed whole-rock samples (without acids; gravitational, flotation, density 
and electromagnetic techniques) yielded a lot of material for continued studies in mineralogy and 
geochemistry of pyrrhotite, iron oxides and oxyhydroxides (often with high content of Ti), olivine, 
pyrite, ilmenite, chalcopyrite, amphibole, Fe-rich dolomite, rutile and other minerals common in 
UCC-MCC complexes and basaltic mounds). The Lochkovian limestones differ from the overlying 
Pragian limestones by higher abundance of pyrrhotite-pyrite whereas the Pragian is characterized 
by predominace of Fe-oxides and oxyhydroxides. Barite and apatite occur mainly in the 
Lochkovian and in the  levels  immediately  below  the  biostratigraphic  boundary.  In  the  heaviest  
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fraction (>3.3 g/cm3), the zircones were extracted from several levels both from the Lochkovian 
and Pragian strata (several hundreds of grains). Zircon populations are studied now, but analyses 
on their fabrics and elemental/isotope compositions are still in progress (BSE analyses, U-Pb 
dating, transport mechanisms and possible source areas). 
 
Acknowledgements 
This study was supported by the Grant Agency AS CR (KJB300130613 and KJB307020602) together with 
the Institute of Geology AS CR, v.v.i., general project (AV0Z30130516). Thanks are due to Pikaso Ltd. for 
technical assistance and willing cooperation (Reporyje Quarry, crushed stone production). 
 
 
References: 
NOZAKI, Y. (2001): Rare earth elements and their isotopes. - In: STEELE, J.S., TUREKIAN, K.K. & THORPE, S.A. 

(Eds.): Encyclopedia of Ocean sciences. Academic: 2354-2366. 
SLAVÍK, L., VALENZUELA-RIOS, J.I., HLADIL, J. & CARLS, P. (2007): Early Pragian conodont-based correlations 

between the Barrandian area and the Spanish Central Pyrenees. - Geological Journal, 42(5): 499-512. 
WALLISER, O.H. (1996): Global Events in the Devonian and Carboniferous. - In: WALLISER, O.H. (Ed.): Global 

Events and Event Stratigraphy in the Phanerozoic: 225-250. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2: SEM images of mineral assemblages in insoluble residues from the Požár 3 section. 
A-G. minerals of authigenic or possible detrital origin; H-R. grains of pure detrital origin. 
A. clay mineral (20.5m); B. albite (31.1m); C. quartz (69m); D. framboidal pyrite (69m); E. apatite (9.7m); F. oxyhydroxide 
(20.5m); G. ilmenite (98.5m); H. pyroxene (112.7m); I. pyroxene (20.5m); J. pyroxene (20.5m); K. pyroxene (9.7m); L. 
grain of pyroxene or amphibole composition and chlorite (45.5m); M. rutile (9.7m); N. olivine (54.7m); O. pyrrhotite 
(79.7m); P. zircone (65m); Q. zircone (98.5m); R. zircone (79.7m). 
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Most of my earlier reconstructions are based on types of my own collection. Some of the coral 
reconstructions could be performed on the basis of extensive observations in the field. In scientific 
literature usually the coral phenotype is reduced to trans- and cross sections. More commonly 
used were coral reconstructions found in older literature such as in monographs of GOLDFUß, 
where more artistic paintings were used to visualize features of fossil taxa. PENECKE (1894), who 
published one of the first reconstructions of the Graz Palaeozoic, forms a considerable though 
enhanceable base for future workers. 
A palaeontological reconstruction is a combination of artistic imagination paired with scientific data. 
Personally, I could profit a lot from collaboration with experts, where a series of paintings and 
reconstructions of the Graz Palaeozoic remained (Fig. 1). 
 

 
 
Fig. 1: Reconstruction of an in situ shallow marine reef association from the Devonian Kollerkogel Formation (Graz 
Palaeozoic). - A. original taphonomic situation; B. drawing (pencil, 50 x 30 cm). 
 
Schemes and comics drawn on A3-sized blue grounded paper are reconstructions characterizing 
single scenes of the observed units. Some of these illustrations were already presented for public 
audience during an exhibition in the regional museum of Joanneum in 2006. Generally single 
specimens are used for characteristic reconstructions as base for the composite (Fig. 2.A-B). After 
the specimens are collaged, erasing and re-drawing brings the provisional sketch in shape. A 
perspective is chosen which includes the observer as centre of objects within the scene. For 
example, for the illustration of “Kollerkogel Formation, Stachyodes Bed” a part of an in situ coral 
community was used as base for the collage. A different example is the illustration of conodonts, 
which is modified after the well known reconstructions of PURNELL (Fig. 2.C). Another, more 
modern type of reconstruction is the computer based collage (Fig. 3). 
 
 
 
Fig. 2: A-B. Reconstruction of the Devonian coral Thamnophyllum murchisoni (pencil sketch on A4); C. Reconstruction of 
conodonts (pencil sketch, 50 x 30 cm). 
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Pencil method: As soon as the general, rough sketch is finalized it is re-drawn via a light table. 
Details of the former sketch are now drawn with pencils of differing grades. Finally white colour is 
used for lightening and flashing the blue background (compare Fig. 4). Some of my paintings (oil 
on canvas, 110 x 80 cm) are published in the book “Der wahre Held ist die Natur” (SCHÖNLAUB 
2005), aimed to reach a wide public audience. 
 

 
 
Fig. 3: Computer generated reconstruction of the compound rugose coral Zelophyllia cornuvaccinum. 
 
ORIGINAL TEXT: Viele meiner ersten Rekonstruktionen des Grazer Paläozoikums stehen in 
direktem Bezug zu Fundstücken meiner eigenen Sammlung. Bei einigen Korallenarten ging eine 
gezielte Aufsammlung voran um eine Darstellung erst möglich zu machen. In der Korallenliteratur 
wird eine Art meist auf ein Quer- bzw. Längsschliffbild reduziert, auf das äußere Erscheinungsbild 
wird nur in Ausnahmefällen eingegangen. Ältere Tafelwerke wie z.B. GOLDFUß bieten manchmal 
Anhaltspunkte, wie Korallen die nur fragmentär gefunden werden, ausgesehen haben könnten. 
Obwohl Ergänzungsbedürftig, ist PENECKE (1894), der die erste Gesamtdarstellung des Grazer 
Paläozoikums gab, immer noch ein wichtiger Ausgangspunkt für künftige Forscher. 
Eine paläontologische Rekonstruktion ist immer ein Zusammenspiel von künstlerischen Ausdruck 
und wissenschaftlicher Erkenntnis. In meinem Fall ergab die Zusammenarbeit mit Fachleuten eine 
Zeichenserie über die Lebenswelten des Grazer Paläozoikums (Abb. 1). 
Die Arbeiten auf bläulichem Papier im Format A3 stellen die Charakteristika der einzelnen 
Formationen dar und waren zum Großteil im Jahre 2006 im Landesmuseum Joanneum 
ausgestellt. Zum Verdeutlichen einiger Wuchs- und Verzweigungsformen bei Korallen entstehen 
oft erste Skizzen direkt von den Fundstücken weg (Abb. 2.A-B). In der nächsten Phase, bereits im 
endgültigem Format, wird die Komposition mit den einzelnen Organismen festgelegt. In diesem 
Stadium wird viel radiert, geändert und verworfen. Meist schaut der Betrachter aus der Perspektive 
des dargestellten Objekts selbst in die Szenerie. Im Falle des Blattes „Kollerkogel-Formation, 
Stachyodesbank“ bildete ein Stück versteinerter Meeresboden den Ausgangspunkt. Bei den 
Conodontentieren wurde eine anerkannt verbreitete Darstellung nach PURNELL variiert (Abb. 2.C). 
Eine weitere Form der Rekonstruktion bietet die am Computer generierte Darstellung (Abb. 3). 
Zeichenmethode: Ist die Grobzeichnung fertig wird sie auf einem kleinen Leuchttisch in die 
Reinzeichnung übertragen. Sämtliche Details werden nun mit verschieden harten Bleistiften 
durchgezeichnet. Zum Abschluß wird noch mit Weiß gehöht, d. h. mit weißer Farbe und kleinem 
Pinsel werden Lichter auf den bläulichen Grund aufgebracht (vgl. Abb. 4). Einige meiner Gemälde 
(Ölbilder im Format 110 x 80 cm) wurden in dem Buch „Der wahre Held ist die Natur“ (SCHÖNLAUB 
2005) veröffentlicht, wodurch sie einem breiten Publikum zugänglich gemacht werden konnten. 
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Fig. 4: A. Reconstruction of Devonian fishes (pencil sketch, 50 x 30 cm); B. Reconstruction of polychaete worms (pencil 
sketch, 50 x 30 cm). 
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The establishment of the Pragian Stage was originally intended to comply with the complete 
succession of the lithologically and biostratigraphically well defined Praha Formation in the Prague 
Synform. The Praha Formation includes several facies types of carbonates with typical open-sea 
character ranging from extremely shallow-water up to relatively deeper water pelagic (e.g. nodular) 
limestones deposited with intermediate sedimentation rates (~20 - 25 m/Ma). The thickness of 
extensive pelagic and calciturbidite systems is changing; the maximum is reached in the Pod 
Barrandovem section (174 m). Planktonic and widespread reliably correlated faunas are very 
abundant. Scarcety of detrital input is indicative of significant influence of oceanic conditions. 
Typical lithologies, distribution of dacryoconarids and even the long migration paths of several 
benthic faunas – e.g. corals, brachiopods and trilobites enable biostratigraphic and 
paleoenvironmental/lithological correlations with peri-Gondwanan regions or even more distant 
areas. All these above-mentioned general aspects of the Pragian in the Barrandian would have 
been largely accepted, if stratotypes were not defined in the way they are. Present reality 
concerning the correlation with GSSP’s is too different from the detailed correlation based on well-
defined individual taxa or reliably dated horizons. In principle, GSSP’s are often based either on 
formalism of biostratigraphic zonation or on the first appearance of a single taxon or specimen that 
may have several limitations as regards its definition and global dispersal. The problems with the 
definition of the taxon (“sulcatus”) that was selected to define the base of the Pragian were 
discussed in SLAVÍK & HLADIL (2004) and SLAVÍK et al. (2007). However, the base of the Pragian is 
relatively a minor problem. The major difficulty is the present position of the Pragian/Emsian GSSP 
that not only reduces significantly the original Pragian (the Praha Fm), but is also very far from the 
base of traditional German Emsian and classic Emsian bases in other regions.  
The definition of many Palaeozoic stages and their inner subdivision is based principally on 
conodonts. Accordingly, there was permanent need for functional conodont correlation, based on 
well defined easily recognizable, and, if possible, “cosmopolitan” taxa. The evolution of conodont 
zonation for the Pragian has had a long history, but nowadays it is obvious that owing to several 
objective limitations (e.g. faunal differences) we will not ever arrive at an ideally working global 
conodont scale. In this case is also necessary to consider, whether a correlation based on 
individual taxa of several faunal groups is not better than sole reliance on formalized conodont 
zones (which are often problematically defined). Our experience showed that correlation based on 
representatives of single faunal group can be dangerous and such procedure cannot be 
recommendable for definition of a GSSP.  
The present valid “official” delimitation of the Pragian Stage is thus far from the physical record of 
geological time of the Pragian in its stratotype area (Prague Synform, Barrandian). Herein is 
necessary to summarize several serious stratigraphic points concerning the original Pragian: 
(1.) Lochkovian/Pragian GSSP boundary definition in the Barrandian was based on the first 
“Eognathodus sulcatus” – a specimen with a clearly developed sulcus (i.e., a distinct evolutionary 
step). However, the recent concept of “unsulcated” boundary defining specimens (MURPHY 2005) 
does not correspond with the GSSP. In the sections of the Barrandian appear sulcate specimens 
already slightly below the Lo/Pg GSSP (SLAVÍK & HLADIL 2004). This has, however, only a minor 
effect on the correlation of the Lower Pragian boundary. 
(2.) Due to scarcity and unreliability of eognathodontids and polygnathids in the Barrandian area, 
the former and the recent zonal concepts (developed by BARDASHEV et al. 2002 and MURPHY 
2005)  cannot  be  applied  in  the  stratotype  area.  No  Polygnathus  kitabicus  (a  GSSP  defining  
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species) has been so far reported from the Barrandian area; the oldest decribed polygnathids (in 
CHLUPÁČ et al. 1980 and SLAVÍK 2004a) belong to Polygnathus pireneae and the Polygnathus 
excavatus group. The regional zonation for the Pragian is based on icriodontids and 
pelekysgnathids (SLAVÍK 2004b and SLAVÍK et al. 2007). 
(3.) Conodonts in the Praha Fm are relatively scarce and most species are largely confined to peri-
Gondwana. Nevertheless, reliable inter-regional correlation provides abundant dacryoconarids. 
The major and abrupt change in dacryoconarid faunas is linked with the boundary between the 
Praha and the Zlíchov Formations (P. LUKEŠ pers. comm). 
(4.) The current GSSP concept of the Pragian/Emsian (P/E) boundary and the recent zonal 
concept of BARDASHEV et al. (2002, p. 451) have reduced the original Pragian enormously. Only a 
short lowermost part of the sedimentary succession of the Praha Fm belongs to the “official” 
Pragian. Accordingly, the majority of the Praha Formation belongs to the Emsian in the current 
SDS sense (cf. SLAVÍK et al. 2007, CARLS et al. 2008). 
(5.) The relative duration of the original Pragian is based on the number (avg.) of counted bedding 
couplets (high-frequency cycles) in the Praha Fm (cf. CHLUPÁČ 2000, the avg. number is almost 
30% of bedding couplets of the entire Lower Devonian succession in the Barrandian). Supposing 
that bedding couplets have roughly equal length, duration of original Pragian is estimated within 
the range of 4 - 5 Ma. On the other hand, duration of the “official” Pragian must be within the range 
of 0.5 - 2 Ma. 
5. The most promising marker for the lower Emsian boundary in the Prague Synform is Icriodus 
bilatericrescens gracilis that was recorded in the uppermost part of the Praha Fm. It appears close 
below the “graptolite event”, within the range of Polygnathus excavatus and Turkestanella 
(Nowakia) acuaria and just below the acme of Guerichina ex gr. strangulata in the latest original 
Pragian (see SLAVÍK 2004a, CARLS et al. 2008). Based on dacryoconarid correlation (cf. WALLISER 
& KIM 2001), the corresponding position of the “graptolite event” in Zinzilban might thus be within 
the interval from 114 and 134 m above the present Pragian/Emsian GSSP, which urgently calls for 
redefinition. 
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The conodont faunas were studied in past years in several stratigraphic sections including Požár 1-
2 and Požár-3 sections in the locality of Požáry Quarries. The Požáry Quarries represent one of 
the most prominent localities for biostratigraphy in the Prague Synform (Barrandian area) which is 
also famous for the GSSP of the lower boundary of the Přídolí Series (KŘÍŽ et al. 1986). 
Fundamental biostratigraphic information in the Devonian provided conodonts, dacryoconarids and 
partly graptolites. Previous conodont studies in the Ludlow-Zlíchovian interval of the Požáry 
Quarries (e.g. SLAVÍK 2004; CARLS et al. 2007a) revealed, that conodont faunas are relatively 
abundant with a great potential for refinement of global conodont time scales. In past years an 
intensive biostratigraphic research was carried out and provided extensive conodont data-sets 
from the basal Lochkovian to the basal Zlíchovian (almost 100 conodont samples were taken in 
past 7 years from the Lochkovian alone). 
The major part (0-77.6 m) of the carbonate succession at the Požár-3 section belongs to the Kotýs 
Limestone of the Lochkov Formation (CHLUPÁČ et al. 1998). The rocks are mostly thin bedded with 
some intercalations of nodular calcarenites and calcisiltites; cherts are very scarce occurring at few 
horizons only. Echinoderms, bryozoans, brachiopods, molluscs, trilobites, corals, algae, ostracods, 
sponge spicules, tentaculites and scolecodonts dominate among bioclasts. In order to have 
multiple controls and better constraints of time in the location, Lochkovian conodonts were 
obtained from two parallel sections (Požár 1-2 and Požár-3, both are ca 100 m apart from each 
other). Detailed comparison of conodont data from the parallel sections showed that Lochkovian in 
the Požár 3 section starts approximately 5 m above the Silurian-Devonian boundary, that is well 
exposed in the neighboring section Požár 1-2, where the basal Devonian index Icriodus hesperius 
marks the first Devonian bed (CARLS et al. 2007a). Advanced development and radiation in icriodid 
faunas can be seen in the first 4 m in the section Požár-3. In general, conodont faunas in the 
middle and upper part of the Lochkov Formation include a number of index taxa and other 
important guiding conodonts supporting (still only partly developed) global Lochkovian zonation 
suggested by VALENZUELA-RÍOS & MURPHY (1997). Their concept covers the formal subdivision of 
the Lochkovian Stage into the three parts (lower, middle and upper). The middle Lochkovian 
zonation is based mostly on evolution of conspicuous members of the genera Lanea and 
Ancyrodelloides, and the upper Lochkovian zonation which is “basically without Ancyrodelloides” is 
characterized by Masaraella pandora beta and evolution of late Lochkovian Pedavis clade. The 
faunas obtained from the Lochkovian of the Požáry Quarries have a great potential for even more 
detailed subdivision of the Lochkovian Stage, but it still depends on prospective increase of density 
of data by repeated samplings. The lower part (0 - 22 m) is characterized by several important taxa 
– Icriodus e.g. woschmidti, Zieglerodina cf. remscheidensis, Pedavis cf. breviramus and the first 
possible representatives of Lanea with incipient terraces (herein named tentatively as “pre-Lanea”). 
The middle part of the Lochkov Formation (22 - 73 m) starts with typically developed Lanea 
omoalpha and Lanea carlsi. The latter taxon in its upper range (at 32 m above the base of the 
section) co-occurs with embryonal bulbs of the oldest dacryoconarids (Homoctenowakia senex). At 
35 m above the base, Lanea eoeleanorae starts, at 47.2 m, Ancyrodelloides transitans appears, 
followed by Anc. trigonicus, higher up (at 60 m). In the uppermost part of the Lochkov Formation 
several morphotypes of Masaraella pandora and Pedavis gilberti occur. The total thickness of the 
Lochkov Formation (i.e., the original Lochkovian) at the Požár-3 section is 77.6 m. The overlying 
Praha  Formation  starts  with  a  marked   lithological  change   (lightening)  and  contains   already  
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characteristic Pragian benthic and pelagic faunal elements. A roughly similar succession of 
conodont faunas on corresponding positions can be seen also in the neighbouring section (Požár 
1-2). 
The collation and detailed correlation of Lochkovian conodont data from the two parallel sections in 
the Požáry Quarries with biostratigraphic control of additional data from four (incomplete) sections 
with different facies development (Černá rokle near Kosoř, VČS – Čertovy schody Quarries, Klonk 
and U topolů) enables a proposal for a formal subdivision of the Lochkovian in the Prague Synform 
into the three parts: the lower, the middle and the upper, which are further refined and subdivided 
into (three or four) small-scale units using the binominal system (it is not a ancestor-descendent 
sequence). The boundaries between units of both orders correspond well to the boundaries 
between distinct parts of depositional sequences in the Požáry sections. We partly follow the initial 
three-fold subdivision of the Lochkovian proposed by VALENZUELA-RÍOS & MURPHY (1997) that was 
subsequently modified by MURPHY & VALENZUELA-RÍOS (1999). The proportional discrepancy is, 
however, seen in the upper parts of the proposed scale. The upper interval, characterized by the 
entry of Masaraella pandora beta, is proportionally very short and forms less than 10% of thickness 
of the Lochkovian succession. 
To conclude, the conodont faunas from the Požáry Quarries include a number of indexes and other 
important guiding conodonts that can be correlated with other regions, especially with Nevada, 
Spanish Central Pyrenees and Carnic Alps. The data from the Prague synform correspond well to 
the original global Lochkovian conodont correlation, especially for the middle Lochkovian. They 
indicate, however, a possibly significant discrepancy in the latest Lochkovian in comparison with 
the global concept. The conodont time-marks (CARLS et al. 2007b) and the introduced regional 
conodont scale together with sections from other regions with so desired high density of 
biostratigraphic data can be a good base for future elaboration of the Lochkovian Composite 
Standard by means of graphic correlation.  
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In southern Burgenland only few remains of Devonian limestones are known which yield 
conodonts. First conodont data were provided by SCHÖNLAUB (1984) who sampled the sections 
near Sulz, Kirchfidisch and Hannersdorf. At that time only samples from the quarry near Sulz yield 
some broken, but determinable elements of Pridoli – early Devonian age. Some years later also 
samples from the quarry near Hannersdorf provided a determinable conodont assemblage of 
Emsian age (SCHÖNLAUB 1994). Recently a small Lochkovian conodont fauna was obtained from 
the Baron von Kottwitz Quarry near Kirchfidisch (SUTTNER 2009a). Additionally a couple of Lower 
Devonian conodont clusters were obtained from three limestone beds within the conodont bearing 
interval of the latter quarry. 
 
ozarkodinid cluster - Only one cluster (Fig. 1: A) bearing 3 elements (one M, and two S elements) 

could be obtained (SUTTNER 2009b). According to preservation and orientation of elements it 
seems that they might belong to the apparatus of a single conodont. 

 
simple cone clusters - About five clusters are observed which consist of simple cones only, and 

most probably might belong to simple cone (or icriodontid) apparatuses. In general each 
cluster consists of 8 to 11 elements, which are similar in style and shape but differ in size and 
curvature. The cluster figured (Fig. 1: B) includes 11 elements arranged with bilateral 
symmetry. The posterior surface of the cone is striated. 

 
icriodontid cluster - Three clusters are found which include M and S (acodiniform) elements only, 

except for one nearly complete icriodontid cluster (Fig. 1: C), which consists of both I 
(icriodiform) elements attached to 14 cones of the transition series. All clusters observed are 
dominated by adenticulate cones; ramiform Sc elements are rare.  
Earlier reconstructions are amended based on extensive work by SERPAGLI (1983) who 
concluded a seximembrate apparatus for Icriodus woschmidti woschmidti (Lower Devonian). 
He suggested that elements were arranged in two transition series, of which ramiform 
elements represent the first transition series and adenticulate acodiniform elements the 
second transition series. In his studies of Silurian – Devonian faunas from southern Sardinia 
he considered that ramiform, acodiniform and icriodiform elements of disarticulated conodont 
assemblages might have formed one apparatus. Nearly all elements included in his 
apparatus could be confirmed, except the ramiform one, which is lacking in all clusters and 
also in the disarticulated material from Kirchfidisch. 
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Fig. 1: A. ozarkodinid cluster (3 elements); B. simple cone cluster (11 elements); C. icriodontid cluster (16 elements). 
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In the Graz Palaeozoic two nappes are discriminated within the shallow marine sequence where 
the Plabutsch Formation (HUBMANN & MESSNER 2005) is outcropping. They are called Rannach 
and Hochlantsch Nappe. The type section of the Plabutsch Formation (HUBMANN 2003, cum lit.) is 
located along the forest road Attems at the southern slope of the Frauenkogel (561 m above sea-
level) northwest of Graz. It is characterized by fossiliferous marls alternating with shale at the base 
(Gaisberg Bed) succeeded by well bedded bioclastic limestones. Maximum thickness is estimated 
less than 100 m. Three sections were sampled for conodonts, two of them in the Rannach Nappe 
(forest road Attems, road-cut section near St. Pankrazen) and one in the Hochlantsch Nappe 
(Tyrnaueralm section) to constrain the age of the Plabutsch Formation. Until now mainly 
icriodontids were obtained. Only some samples yield ozarkodinids and polygnathids. 
 
From the section at forest-road Attems 43 samples (between 1-7 kg) have been dissolved. Here 
mainly the lowermost part of the unit which is assigned to the Gaisberg Bed yielded a very rich 
icriodontid fauna (Fig. 1: A-C). Above this unit only few limestone beds provided conodonts. 
Obtained were some ozarkodinid Pa elements that belong to the genus Pandorinellina (Fig. 1: D). 
Additionally some simple cones such as Neopanderodus sp. (Fig. 1: E) and a few icriodontid I 
elements occurred near the middle of the formation. The assemblage hints to a very shallow 
marine rather high energetic and turbulent milieu also implicated by microfacies studies and rock 
geochemistry. 
 
At the St. Pankrazen road-cut 7 samples (between 1-2 kg) have been dissolved. Samples of this 
section did not yield many conodonts. Only few indeterminable elements were observed near the 
top of the Plabutsch Formation. The fragments were recognized as I elements of Icriodus. 
 
At the Tyrnaueralm section 9 of 24 samples (between 1-5 kg) have been dissolved up to now. This 
section is most promising for biostratigraphically constraining the Plabutsch Formation and will be 
sampled more densely in future as some limestone beds yield not exclusively icriodontids and 
some simple cones, but also polygnathids. They were found slightly above the base of the lower 
formation boundary, and are identified as Pa elements of Polygnathus serotinus (Fig. 1: F). This 
species unfortunately has a wide range, but at least it concludes that the lower boundary of the 
Plabutsch Formation is Emsian – Eifelian in age (range of Polygnathus serotinus: serotinus Zone – 
costatus Zone). 
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Fig. 1: A. Icriodus sp., upper, lateral and lower view (forest road Attems, sample GB/01); B. Icriodus sp., upper view 
(forest road Attems, sample GB/01); C. Icriodus sp., upper, lateral and lower view (forest road Attems, sample GB/01); D. 
Pandorinellina sp., upper view (forest road Attems, sample PL/02); E. Neopanderodus sp., lateral view (forest road 
Attems, sample PL/02); F. Polygnathus serotinus TELFORD, upper view (Tyrnaueralm, sample Ty/02). 
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The genus Zdimir is a special group of large, thick-shelled, strong costate brachiopods which are 
preserved in dark, rather pure micritic limestones. This brachiopod group and its related fauna is 
very important for palaeoecological studies, as especially this assemblage could be used as 
paleoenvironmental marker. It has been reported from South China (Beiliu of Guangxi, Guizhou, 
Longmenshan of Sichuan), South Tianshan, Japan (Kitakami Mountains), eastern Australia, 
Belgium and Austria (e.g BAI & BAI 1988, BAI et al. 1998, BOUCOT & SIEHL 1962, TAZAWA 1988 and 
CHEN & LIAO 2006). Taxa grouped within this genus are restricted in their range from the Late 
Emsian (Polygnathus serotinus Zone) to the Early Eifelian (Polygnathus c. partitus Zone) in South 
China. In Austria only one species (Zdimir cf. hercynicus) is known from shallow marine limestones 
of the Devonian Plabutsch Formation (Graz Palaeozoic). Re-evaluation of specimens from the 
Graz Palaeozoic should determine whether these thick shelled brachiopods are similar to those 
from South China or not. First observations show that only some of the Graz specimens might 
belong to the genus Zdimir (Fig. 1). Most of the specimens differ from this genus by developing 
smooth and more ovate valves compared to the rather slim elongated shape of Zdimir from China. 
Based on the material from Austria and South China a taxonomic revision is planned for this fauna 
which should clear proposed palaeobiogeographic relations. 
In case the stratigraphical range of the fauna could be applied for the occurrence of some distinct 
species of this genus world-wide, it might become a good indicator for the Basal Choteč Event (a 
globally recognized bioevent during the Early Eifelian), as it seems that some species might have 
become extinct during this event. 
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Fig. 1: A. Zdimir cf. hercynicus (dorsal, ventral, lateral and anterior view); B. ?Zdimir (dorsal, posterior, lateral and 
anterior view); C. pentamerid brachiopod of the Conchidiellinae (dorsal, ventral, lateral and anterior view); D. pentamerid 
brachiopod of the Conchidiellinae (dorsal, ventral and lateral view); E. Zdimir cf. hercynicus (dorsal and ventral view). All 
specimens were obtained from the Plabutsch Formation of the Graz Palaeozoic and are stored in the Joanneum since 
more than 40 years. 
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The shallow marine succession of the Carnic Alps from just below Rifugio di Lambertenghi (Fig. 1) 
comprises the top of the massive stromatoporoid and coral limestone (Hohe Warte Lst), the 
peritidal Seewarte Lst and Lambertenghi Lst, the massive crinoidal limestone with tabulate and 
compound rugose corals of the Spinotti Lst (which is split into 4 units according to differing facies). 
A major part of the Spinotti Lst is only accessible via the Sentiero Spinotti trail. It continues across 
the ridge on the south side of Costone Stella (2200 m) with the Amphipora Lst (the basal unit of the 
Kellergrat Lst). According to SCHÖNLAUB et al. (2004) the sequence persists from mid Emsian to 
Givetian. 
Recent sampling-campaigns along this section were based on the idea of gaining more information 
on the age by microfossils constraining the single units, and on the documentation of possible 
hidden unconformities either within the units or at the formation boundaries to define shallow 
marine correlatives to the deeper marine sequence (e.g. at Oberbuchach or Mount Findenig). 
During the past 2 years more that 650 rock samples were collected. A major part was used for 
microfacies analyses, stable isotopes and biostratigraphic investigations. Until now most of the 
samples dissolved for microfossils (each sample weighing between 2.5-6 kg) yielded no relevant 
conodont fauna, thus it appeared that we had to seach for methods additionally to or other than 
biostratigraphy. 
Following the sequence stratigraphic interpretation of BRETT in SCHÖNLAUB et al. (2004) it seems 
to be a reasonable way to correlate the neritic sequence (Kellerwand Nappe) with already well 
defined strata of the pelagic sequence (Rauchkofel Nappe). Distinctive lithological changes which 
can be interpreted as minor or major sea-level-changes and related to distinctive events known 
(and stratigraphically well constrained) from deeper marine sections suggest that peritidal units of 
both, the Seewarte and Lambertenghi Lst were deposited during the mid-upper Emsian, the 
Spinotti Lst during the Eifelian and the Amphipora Lst and Kellergrat Reef during the Givetian. 
Due to lacking high resolution biostratigraphy we hope that a well documented log paired with 
integrative stratigraphy enables a better correlation. Therefore we started to study changes in 
taphonomic communities across the sequence boundaries, which are followed by tracing 
geochemical signals linked with gamma-ray spectrometry and MS-logs. First positive results could 
be obtained from investigations of Barrandian shallow marine deposits, where we achieved to 
document similar geochemical signals across the Eifelian Basal Choteč Event from both the neritic 
and pelagic sequence, which now should be evidenced in the Carnic Alps. 
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Fig. 1: A. large gastropod from the Seewarte Limestone; B. Uppermost Silurian to Lower Devonian sequence of Mount 
Seewarte including following units: Megaerella Lst, Rauchkofel Lst, Hohe Warte Lst and Seewarte Lst (from left to right); 
C. peritidal sediments from the Lambertenghi Lst; D. stromatoporoid from the upper part of the Lambertenghi Lst; E. 
compound rugose corals near the base of the Spinotti Lst; 
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Fig. 1 continued: F. boundary of the well bedded limestones of the Lambertenghi Lst to the massive limestone of the 
Spinotti Lst; G. lithoclastic horizon (already yielding a Lower Carboniferous conodont fauna) at the top of the Kellergrat 
Lst which is located some hundret meters to the north below Rifugio di Marinelli; H. continuity of the Spinotti trail 
exposing the upper part of the Spinotti Lst (cliff-saddle left side of the photo), and the Kellergrat Lst (including the 
Amphipora Lst). 
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Palaeozoic sediments of the Czech Republic (A-I) and Austria (J-Q). Units of Austria are simplified 
after BRETT et al. (2009, in press). Czech units are modified after CHLUPÁČ & HLADIL (1994) and 
BRUTHANSOVÁ et al. (2007). Three Devonian localities are described from each country. 
 
Austria 
Stop 1: Baron von Kottwitz Quarry (S-Burgenland); Přídolí Series – Lochkovian Stage 
Stop 2: Forest road Attems (Graz Palaeozoic); Emsian – Eifelian Stage 
Stop 3: St. Pankrazen (Graz Palaeozoic); Emsian – Eifelian Stage 
 
Czech Republic 
Stop 1: Požáry Section (Barrandian); Přídolí Series – Lochkovian Stage 
Stop 2: Červený Quarry (Barrandian); Emsian – Eifelian Stage 
Stop 3: Jirásek Quarry (Barrandian); Emsian – Eifelian Stage 
 
 
References:  
BRETT, C., FERRETTI, A., HISTON, K. & SCHÖNLAUB, H.P. (2009): Sequence Stratigraphy of the Silurian strata of 

the Carnic Alps, Austria. - PALEO3, [in press]. 
BRUTHANSOVÁ, J., FATKA, O., BUDIL, P. & KRÁL, J. (2007): 230 Years of Trilobite Research in the Czech 

Republic. - New York State Museum Bulletin, 507: 51-79. 
CHLUPÁČ, I. & HLADIL, J. (1994): 10. Devon – Devonian. - In: KLOMÍNSKÝ, J. (Ed.): Geological atlas of the 

Czech Republic – Stratigraphy. Czech Geological Survey, Reprotronic Bohemia: 10. 
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Excursions Part 1: Austria 
 
SUTTNER, T.J.1 & HUBMANN, B.2 
 
 
(1) Austrian Academy of Sciences (CPSA) c/o University of Graz, Institute of Earth Sciences (Geology and 

Palaeontology), Heinrichstrasse 26, A-8010 Graz, Austria; thomas.suttner@uni-graz.at 
(2) University of Graz, Institute of Earth Sciences (Geology and Palaeontology), Heinrichstrasse 26, A-8010 Graz, 

Austria; bernhard.hubmann@uni-graz.at 
 
 
A general overview of the stratigraphic sequence of Devonian units of the Eastern and Southern 
Alps of Austria is provided on the following two pages. It has been extracted from the Austrian 
Table produced by PILLER et al. (2004). The Eastern Alps include sequences of the W-Greywacke 
Zone (7 units), E-Greywacke Zone (10 units), Gurktal Nappe System (13 units), Graz Palaeozoic 
(23 units), Remschnigg/Sausal (5 units) and S-Burgenland (2 units). The Southern Alps include the 
Carnic Alps (24 units) and the S-Karawanken Mountains (10 units). Many of these formations are 
still informal and their names correspond either to lithofacies or to fossils dominating the single 
units. 
Whereas the Southern Alps are deposited under marine conditions (neritic and pelagic limestones, 
pelagic siliciclastics), environments within the Eastern Alps are more diversified. They range from 
terrestrial-continental, fine-grained clastic sediments to marine limestones and pelagic siliciclastic 
deposits. Some units contain basaltic and volcano-clastic deposits which reflect a highly dynamic 
on-/ offshore system in active rifting zones. 
The conodont biozones, the global mean sea-level as well as the evidence for global anoxic and 
biotic events during the Devonian is compiled in the second figure on page 53 (compare OGG et al. 
2008). More than 15 events are documented so far; some of them correspond to black shale 
deposits, others to biotic mass-extinctions in the pelagic realms of various causes. 
The following excursion points are chosen in relation to three events known from the Barrandian 
sequence. For a better comparison with the type area we concentrate on lower Lochkovian (S-
Burgenland) and lower and upper Eifelian sections (Graz Palaeozoic). 
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stratigraphische Tabelle von Österreich 2004 (sedimentäre Folgen). - Kommission für die 
paläontologische und stratigraphische Erforschung Österreichs, Österreichische Akademie der 
Wissenschaften und Österreichische Stratigraphische Kommission, Wien. 

OGG, J.G., OGG, G. & GRADSTEIN, F.M. (2008): The Concise Geologic Time Scale. – Cambridge University 
Press, New York: 1-177. 

 
 
 
 
 
 
 
 
Abbreviations page 52: Dolomite & Shale from the Hochst. & Sulz = Dolomite and Shale from the Hochsteinmaißberg 
and near Sulz; Fm = Formation; H. Fm = Hackensteiner Formation; Lst = Limestone; M. Dolomite = Mölbling Dolomite; 
Kö. Fm. = Kötschberg Formation; Parmas. Fm = Parmasegg Formation; Plab. Fm = Plabutsch Formation; Pranker Mcl = 
Pranker Metaclastics; Reef Debr. Lst Althofen = Reef Debris Limestone of Althofen; Schö. Fm = Schöckel Formation. 
 
Abbreviations page 53: Fm = Formation; Lamb. Lst = Lambertenghi Limestone; Lst = Limestone; M.-U. B. S. = Middle 
and Upper Bischofalm Shale; N. Fm = Nölbling Formation. 
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Stop 1: Baron von Kottwitz Quarry (S-Burgenland, Austria) 
 
 
The Baron von Kottwitz Quarry is located south of the village of Kirchfidisch (N 47°09´01´´/ E 
16°21´10´´). It belongs to one of four quarries in southern Burgenland exposing Palaeozoic 
sediments. Until now several workers tried to establish a composite lithostratigraphic column of 
these remains, but due to the complexity tectonic situation and the lack of biostratigraphic data of 
some of these localities this could be achieved only for parts of the sequence (e.g. POLLAK 1962; 
SCHÖNLAUB 1994 cum lit.). 
 
Lithology: In the Kottwitz Quarry the base of the sequence begins near the entrance along the 
eastern wall and continues to the south-western wall. Within the lower part of the sequence, which 
is approximately 40 meters in thickness, five units can be discriminated. These units correspond to 
disconnected outcrops, which are either separated by faults or lack continuous exposure. Unit 1 is 
found close to the quarry entrance. It measures about eight meters in thickness and consists of 
unfossiliferous phyllitic shale. Towards south, this unit is followed by tectonically altered white 
calcareous marls (unit 2, 8 m) and finely laminated limestones (unit 3, 17.5 m). The upper part of 
unit 3 consists of two dolomite beds containing poorly preserved serpulid tubes and silt- to 
sandstone beds. The tubes are similar to those found in the overlying interval (unit 5, 2 m), where 
the tube-bearing beds (SUTTNER & LUKENEDER 2004) are intercalated with thin layers of brownish 
siltstone. Units 4 and 5 are separated by a faulting zone, thus the stratigraphic position of unit 5 
appears to be below unit 4. The latter unit (unit 4, approx. 4 m) consists of well bedded limestones 
and dolomites. This unit yielded icriodontid and ozarkodinid conodont clusters. Above, the 
sequence continues with several tens of meters of dolomite and brownish shales and siltstones. 
 
Biostratigraphy: Up to now only unit 4 yielded a determinable conodont fauna. A few conodont 
elements were obtained from unit 5, but were not distinctive enough to be of use for 
biostratigraphy. Unit 4 is assigned to the Lower Devonian woschmidti Zone (SUTTNER 2009). 
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SUTTNER, T.J. (2009): Lower Devonian conodonts of the “Baron von Kottwitz” quarry (Southern Burgenland, 
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On the map (A to C) indicate the limestone and dolomite units of the Silurian – Devonian sequence in the Baron von 
Kottwitz Quarry; A. overview on units 3 to 5 of the Blumau Formation; B. serpulid tubes bearing unit 5; C. Lower 
Devonian conodont clusters bearing unit 4; D. laminated limestone (unit 3); E. aggregate of serpulide tubes in limestone 
matrix (unit 5); F. brachiopod shell layers alternating with laminated limestone (unit 4). 
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Stop 2: Forest road Attems (Graz Palaeozoic, Austria) 
 
 
The forest road Attems is located on the southern slope of the Frauenkogel in the western vicinity 
of Graz (N 47°05´18´´/ E 15°22´05´´). Along the roa d the Flösserkogel, Plabutsch and Kollerkogel 
formations are exposed. The Plabutsch Formation, one of the most prominent Devonian units of 
the Graz Palaeozoic, was formalized by HUBMANN (2003). Before, it was known as “Korallenkalk” 
(CLAR 1874) or “Barrandei-Schichten” (PENECKE 1894). 
 
Lithology: The uppermost part of the Flösserkogel Formation (Lower Devonian) is composed of 
laminated limestones which succeed dolomites, limestones and volcano-clastic sediments. The 
depositional environment was shallow marine to peritidal. Above, the Gaisberg Bed of the 
Plabutsch Formation is exposed and separated by a fault from the unit below. The Plabutsch 
Formation is divided into five distinctive biofacies and measures up to 80 meters in thickness. The 
Gaisberg Bed consists of marls alternating with thin limestone beds at its base. It reaches 
approximately 8 to 10 meters in thickness. This unit is well known for its chonetid brachiopod 
fauna. Additionally trilobites (Maladaia sp.), ostracods, crinoids, conodonts, placoderm plates and 
teeth of other fish are found within the lower part. In the uppermost part of the Gaisberg Bed 
tabulate corals start to settle and stabilize the sediment, which suddenly changes from orange 
marls and limestones to greyish blue limestone beds. The first few meters of these limestones yield 
a stromatoporoid-coral dominated faunal association which later changes to a coral-brachiopod 
biofacies. This community includes Favosites, Thamnophyllum, Thamnopora, Zelophyllia and other 
corals. Somewhere near the middle part of the unit this community is replaced by a biofacies which 
is dominated by calcareous algae (e.g. Pseudopalaeoporella, Pseudolitanaia) and thamnoporids. 
The upper part of the Plabutsch Formation produced abundant thick valved brachiopods which are 
assigned to Zdimir cf. hercynicus. Together with “Striatopora” and Thamnopora it constitutes the 
brachiopod-coral biofacies. Above this fossil community early diagenetically altered dolomites of 
the Kollerkogel Formation are developed. A generalized lithological section including the facies 
interpretation is provided by HUBMANN (2003). 
 
Biostratigraphy: Within the entire sequence along forest road Attems, conodonts are sparsley 
distributed. Mainly icriodontids were found which suggest an Emsian – Eifelian age for the lower 
part of the Plabutsch Fm. According to HUBMANN & MESSNER (2005) the age of this unit remains 
problematic because distinctive age-constraining faunas are rare but the general faunal 
association possibly indicates uppermost Emsian to lowermost Givetian age. 
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On the map (A-E) indicate the sampled intervals along forest road Attems; A. upper part of the Flösserkogel Formation; 
B. lower part of the Plabutsch Formation including the Gaisberg Bed; C-E. continuity of the Plabutsch Formation yielding 
calcareous algae and corals; F. laminated limestone (Flösserkogel Fm, thin section); G. marl and siltstone with chonetid 
shell layers (Gaisberg Bed of the Plabutsch Fm, thin section); H. bioclastic limestone yielding calcareous algae, corals 
and crinoids (Plabutsch Fm, thin section). 
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Stop 3: St. Pankrazen (Graz Palaeozoic, Austria) 
 
 
The Middle Devonian section is exposed along the road south of the village of St. Pankrazen and 
exhibits some hundreds of meters of bioclastic limestones, dolomites and subordinately shale 
intercalations (N 47°07´53´´/ E 15°11´01´´). Specia l for this area is the transition of the Plabutsch 
Formation to the Gaisbergsattel Member of the Kollerkogel Formation (compare HUBMANN & 
HASENHÜTTL 1995 and HUBMANN & MESSNER 2005). Following the suggestions of FLÜGEL (2000) 
the Kollerkogel Formation can be divided into four members within the Rannach Nappe: 
Gaisbergsattel Mb, Kanzel Mb, Platzlkogel Mb and Platzl Mb. The entire formation can reach a 
thickness of approximately 100 to 150 meters. 
 
Lithology: Within this section the uppermost part of the Plabutsch Formation consists of grey 
bioclastic limestones alternating with marls which yield calcareous algae, dendroid 
stromatoporoids, rugose and tabulate corals, some gastropods, and abundant thick valved 
brachiopods (Zdimir). This fossil-rich unit is overlain by a succession of penecontemporaneous or 
early diagenetic dolomites of the Gaisbergsattel Member which consist of mudstones, microbial 
bindstones, crinoidal wackestones and brachiopod-tabulate packstones. Preservation of fossils is 
poor and in some cases skeletons are totally dissolved and displaced by neomorphic cement. 
These dolostones (approx. 100 m in thickness) are succeeded by well bedded grey limestones 
(Platzlkogel Mb, approx. 75 m). In some places, e.g. at the western slope of Höllererkogel (approx. 
5 km North of St. Pankrazen) Stachyodes meadows are passing into biohermal patch-reef 
structures built by domal and delicate branching stromatoporoids which are encrusted by 
alveolitids. Here, along the road some 20 meters to the village limits of St. Pankrazen, beds rich in 
rugose corals (dominated by Sociophyllum) and tabulates (Favosites, Alveolites) point to a 
“biostromal” structure. 
 
Biostratigraphy: The unit above the Gaisbergsattel Member (which according to FLÜGEL 2000) 
corresponds to the Platzlkogel Member of the Kollerkogel Formation was assigned a Givetian age 
by EBNER et al. (1979) who extracted a small conodont fauna which includes representatives of the 
varcus Zone. 
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On the map (A) and (E) indicate the sampling area along the road to St. Pankrazen. A. Plabutsch Fm; B-D. Occurrence 
of abundant thick shelled brachiopods, which most probably belong to the genus Zdimir; E. Boundary of the Plabutsch 
Fm to the Kollerkogel Fm (which at the base exposes the Gaisbergsattel Mb). 
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Excursions Part 2: Czech Republic 
 
BERKYOVÁ, S.1,2, KOPTÍKOVÁ, L.2,3, SLAVÍK, L.3, FRÝDA, J.1,4

 & HLADIL, J.3 

 
 
(1) Czech Geological Survey, P.O.B. 85, 11821 Praha 11, Czech Republic; berkyova.s@seznam.cz 
(2) Charles University in Prague, Faculty of Science, Albertov 6, 12843 Praha 2 
(3) Institute of Geology, AS CR, v.v.i., Rozvojová 269, 16500 Prague 6, Czech Republic; koptikova@gli.cas.cz, 

hladil@gli.cas.cz, slavik@gli.cas.cz 
(4) Faculty of Environmental Sciences, CULS, 16521 Praha 6, Czech Republic; fryda@cgu.cz 
 
 
An overview of the stratigraphic sequences of Devonian units of the Czech Republic is provided on 
pages 62 and 63. In general, both tables are re-drawn with minor changes after CHLUPÁČ & HLADIL 
(1994). Devonian deposits are divided into 9 areas: Barrandian (17 units), Central Bohemian “Islet 
Zone” (Rožmitál “Islet”: 3 units; Sedlčany-Krásná Hora “Islet”: 4 units), Chrudim Lower Palaeozoic 
(1 unit), Železný Brod Crystalline Area (4 units), Basement of the Bohemian Cretaceous Basin (3 
units), Tišnov Development at the western border of the Boskovice Furrow (7 units), Drahany 
Development (Hrubý Jeseník Mountains: 5 units; Šternberk-Horní Benešov Belt: 5 units; Drahany 
Upland: 5 units), Transitional Development of the Konice-Mladeč Belt and the Němčice Belt (6 
units) and the Moravian Karst Development (3 units). More that 60 units are included in the 
Devonian Table of the Czech Republic, but due to the complex development of some areas many 
more are discussed by different authors. 
One of the best studied areas is the Barrandian (CHLUPÁČ et al. 1998). Formations of this area are 
known world-wide. Excepting that some of them are GSSP’s, others define type sections for global 
extinction events recognized in the Barrandian area for the first time (e.g. Daleje Event, Basal 
Choteč Event or Kačák Event). 
The excursion points chosen here represent sections reflecting shallow marine correlatives across 
the Klonk Event, Basal Choteč Event and Kačák Event, which are well known from the pelagic 
sequence of the Barrandian. 
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Abbreviations page 62: B. Bohem. C. B. = Basement of the Bohemian Cretaceous Basin; Chrudim = Chrudim Lower 
Palaeozoic; Conlg = Conglomerate; Lst = Limestone; Mb = Member; Sh = Shale; “UDI” = “Upper Dark Interval”; Železný 
Brod = Železný Brod Crystalline Area. 
 
Abbreviations page 63: Transitional Dev. Transitional Development; Fm = Formation; Lst = Limestone; Mb = Member; 
Moravian Karst Dev. = Moravian Karst Development. 
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Stop 1: Požáry Section (Barrandian, Czech Republic) 
 
 
One of the abandoned quarries (Požár 1 and Požár 2) lies 1 km east of Praha-Řeporyje on the 
southern slope of the Daleje Valley. In this quarry (N 50°01´41´´/ E 14°19´28´´) the Kopanina 
Formation (Ludlow Series), the Požáry Formation (Přídolí Series) and the Lower Devonian 
Lochkov Formation (Lochkovian Stage) are exposed. The section was designated as the 
international basal boundary stratotype of the Přídolí Series at the 27th International Geological 
Congress in Moscow in 1984. The sequence continues into the Lower Devonian. Additionally to the 
GSSP of the Přídolí also the Silurian – Devonian boundary is defined here and is located between 
beds 158/159. In general the Požáry section was intensively studied by KŘÍŽ et al. (1986) and KŘÍŽ 
(1992). CHLUPÁČ (1953) and CHLUPÁČ et al. (1972) discussed the upper part of the section. 
Sedimentology and magnetic susceptibility (MS) was studied by KUKAL in KŘÍŽ et al. (1986), ČÁP et 
al. (2003) and VACEK (2007). 
 
Lithology: The section exposes the Upper Silurian Kopanina and Požáry (=Přídolí) formations and 
the lower part of the Lochkov Formation (Lower Devonian). Brown tuffitic shales with lenses and 
concretions of limestones are exposed in the cut in front of the tunnel entrance which already 
belongs to the Kopanina Formation. Brachiopods like Septatrypa sapho and Bleshidium patellinum 
are locally abundant here. This interval is followed by an 1.3 m thick bed (bed 15), which contains 
common trilobites, e.g. Metacalymene baylei, Encrinuraspis beaumonti, Prantlia longula and 
Prionopeltis praecedens. This bed is overlain by a sequence of brachiopod and cephalopod 
limestones and grey crinoidal grainstones. The top of the Kopanina Formation consists mainly of 
thin-bedded, dark grey limestones with shale intercalations. The Požáry Formation starts with dark 
grey, unsorted, poorly washed bioclastic to biomicritic limestone with shale intercalations. From 
bed 150 upward, light grey biomicritic to bioclastic limestones form more thick bedded limestones 
yielding the Scyphocrinites – Dayia bohemica community. The Silurian – Devonian boundary lies a 
few meters above within an interval of crinoidal grainstones to packstones at the base of bed 159. 
This bed resembles the base of the Lochkov Formation which consists of light grey biomicritic to 
bioclastic massive limestone yielding crinoids and brachiopods. 
 
Biostratigraphy: The base of Přídolí is defined by the first occurrence of the graptolite Monograptus 
parultimus within bed 96 (KŘÍŽ 1992). At the Silurian – Devonian boundary the first occurrence of 
the conodont index taxon Icriodus hesperius (CARLS et al. 2007) is recognised at the base of bed 
159 (KŘÍŽ 1992). The trilobite index taxon for the Lower Devonian is Warburgella rugulosa which 
occurs in the bed 162 (KŘÍŽ 1992). 
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On the map (A) indicates the position of the Silurian – Devonian boundary in the abandoned Požár Quarry (compare 
photo (A) right of the map). The S/D boundary (located near the base of bed 159) is equivalent to the boundary of the 
Požáry Formation (B, D) and the Lochkov Formation (C, E, F). 
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Stop 2: Červený Quarry (Barrandian, Czech Republic) 
 
 
Červený Quarry is located in the SW part of the Prague Basin (N 49°54´38´´/ E 14°04´37´´). This 
quarry provides the best exposure of Suchomasty Limestone (Daleje – Třebotov Formation, upper 
Emsian – lower most Eifelian), directly overlying the Pragian reef of the Koněprusy Limestone after 
a hiatus (the largest part of the Zlíchovian is missing). The Suchomasty Limstone itself is overlain 
by Acanthopyge Limestone (Choteč Formation, Eifelian). 
 
Lithology: For the Suchomasty Limestone a total thickness of about 23 m is measured. The 
sequence consists of well-bedded, grey and red bioturbated skeletal packstones and grainstones. 
Among skeletal remains echinoderm ossicles prevail; others are represented by brachiopods, 
trilobites, gastropods, nautiloids, conodonts and common dacryoconarid tentaculites. Among 
echinoderms crinoids prevail. Preservation of articulated crinoidal stems and unsorted crinoidal 
debris in muddy matrix suggests transport over short distances only. The crinoids are represented 
by genera with small, thick-walled crowns such as Pisocrinus, Parapisocrinus, Tiaracrinus and 
Heracrinus (PROKOP 1987). An increased amount of coarser, mainly crinoidal detritus has been 
documented in the lowest and upper-most parts of the sequence. A typical feature for Suchomasty 
Lst (and also the overlying unit) is the presence of stromatactis structures which are concentrated 
in some layers. According to HAVLÍČEK & KUKAL (1990) the Suchomasty Limestone generally 
belongs to SMF 8 and 4 sensu WILSON (1975). The above-mentioned authors described the 
depositional setting as being situated behind the outer platform edge with a water depth estimated 
at a maximum of a few tens of meters. According to these authors the water was temporarily 
agitated and temporarily quiet. 
The unit of the Acanthopyge Limestone is represented by beds of grey and light grey crinoidal 
grainstones alternating with the background sediment, which is represented by grey lime-
mudstones that can be laminated in some parts, and bioturbated wackestones. According to 
HAVLÍČEK & KUKAL (1990) this unit belongs to the SMF 8 sensu WILSON (1975). KUKAL in HAVLÍČEK 
& KUKAL (1990) recognized also SMF 17 on the basis of “peloids, agglutinated peloids, some 
coated particles and lumps” that were present. 
CHLUPÁČ (1983) established the Acanthopgyge – Phaetonellus trilobite assemblage which 
corresponds to the shallow marine, well-aerated subtidal Benthic Assemblage (BA) 2 (locally 3). 
HAVLÍČEK in HAVLÍČEK & KUKAL (1990) established the Karbous – Acanthopyge brachiopod 
assemblage corresponding to the same BA. 
 
Biostratigraphy: The conodont zones documented in this section are: laticostatus Zone (lower-most 
part of Suchomasty Limestone), serotinus Zone, patulus Zone, partitus Zone and costatus Zone. 
The dacryoconarid zonation is as follows: Nowakia elegans Zone (lower-most part of Suchomasty 
Limestone), N. cancellata Zone, N. richteri Zone and N. holynensis Zone. 
 
 
References: 
CHLUPÁČ, I. (1983): Trilobite assemblages in the Devonian of the Barrandian area and their relations to 

paleoenvironments. - Geologica et Palaeontologica, 17: 45-73. 
HAVLÍČEK, V. & KUKAL, Z. (1990): Sedimentology, benthic communities, and brachiopods in the Suchomasty 

(Dalejan) and Acanthopyge (Eifelian) Limestones of the Koněprusy area (Czechoslovakia). - Sborník 
geologických věd, Paleontologie, 31: 105-205. 

PROKOP, R. (1987): The stratigraphical distribution of Devonian crinoids in the Barrandian area 
(Czechoslovakia). - Newsletter on Stratigraphy, 17: 101-107. 

WILSON, J.L. (1975): Carbonate Facies in Geologic History. - Springer Verlag, Berlin, Heidelberg, New York: 
1-471. 

 
The map (A) indicates the outcropping area (Červény Quarry); A. The arrow-head points to the investigated interval in 
Červény Quarry; B. sampled interval across the boundary of Suchomasty Lst and Acanthopyge Lst (indicated are 
samples for thin sections, geochemistry and conodonts); C. water escape structure, Ce/d (thin section); D. crinoidal 
pack- to grainstone with cast fillings by several generations of layerd silt, Ce/g (thin section); E. fine grained peloidal 
grainstone with crinoidal debris and cross-sections of tentaculites or foraminifers, Ce/w (thin section). 
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Stop 3: Jirásek Quarry (Barrandian, Czech Republic) 
 
 
Jirásek Quarry is located somewhat north of Červený Quarry (N 49°54´49´´/ E 14°04´33´´). In this  
quarry the upper part of Acanthopyge Limestone is accessible. The overlying unit is represented by 
the so-called “Upper Dark Interval” sensu HLADIL & KALVODA (1993), which may represent the 
shallow-water equivalent of Kačák shales in Koněprusy area. 
 
Lithology: The Acanthopyge Limestone is represented here mainly by grey, coarse grained, not 
well sorted, well washed crinoidal grainstones and rudstones. The uppermost 80 cm of the 
sequence differs significantly from the underlying unit. It is called “Upper Dark Interval” (“UDI”), and 
consists of dark grainstones, wackestones and lime-mudstones. HLADIL & KALVODA (1993) studied 
this section in detail. They proposed that individual beds of the “UDI” (beds 45 A – L) represent 
gravity flow deposits (calciturbidites). In addition to very common abraded echinoderm clasts also 
bryozoan, sponges, brachiopods, ostracods and trilobites occur. According to the above-mentioned 
authors this sequence may represent the shallow water equivalent of the Kačák shale (Srbsko 
Formation), which occurs in another part of the basin. This assumption is based on the presence of 
Nowakia otomari, Givetian corals and Polygnathus xylus ensensis. Both sequences, the Kačák 
shale and the “UDI”, reflect a deepening of the environment in their development. However, the 
precise correlation is still not clear. 
Above the “UDI”, poorly washed crinoidal debris together with stromatoporoids and corals was 
deposited. These gravity flow deposits may represent highstand shedding. 
According to HLADIL & KALVODA (1993) the coral and stromatoporoid communities above the “UDI” 
differ considerably from those of underlying units. 
 
Biostratigraphy: According to HLADIL & KALVODA (1993) and GALLE & HLADIL (1991) the “Upper 
Dark Interval” corresponds to the Polygnathus eiflius Zone. Tentaculite studies (BERKYOVÁ 2004) 
found Nowakia pumilio and N. otomari biozones in this interval. 
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On the map Jirásek Quarry is indicated by (B) slightly N of Červény Quarry; A. The picture shows the “Upper Dark 
Interval” and all the samples taken for thin section; B. The unit exposed shows a nearly 3 meters thick sequence and the 
lithological change from well bedded limestone to the “Upper Dark Interval” (thin section and conodont sample numbers 
are indicated). C. crinoidal and bryozoan grainstone, Ji/06 (thin section, transmitted light photomicrograph); D. packstone 
with brachiopods and crinoids and a certain siliciclastic input, UDI/02 (thin section, transmitted light photomicrograph); E. 
grainstone with tentaculites, crinoids and other fragmented skeletal grains, UDI/11 (thin section, transmitted light 
photomicrograph). 
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A bibliographic list of about 1500 references of publications dealing specifically with aspects on the 
geology and palaeontology of Lower to Mid Palaeozoic areas in Austria (Middle Ordovician to 
Upper Devonian) starting with the year 1818 is provided. This compilation, although far from being 
complete, might supply the most important references on the “non-metamorphic” Palaeozoic 
sequences in Austria. A large number of references was incorporated from a “spin-off product” of 
our review work on pre-Variscan lithostratigraphic units of Austria which will be part of a publication 
of explanatory notes on the “Stratigraphic Table of Austria (STOe 04)”. 
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