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1. Summary 

 

Bulk rock geochemistry and heavy mineral analysis of outcrop, core and cutting samples of the 

Upper Cretaceous (Coniacian/Santonian) to Paleogene (up to Eocene) Gosau Group were 

performed to evaluate differences and similarities, to reconstruct facies, depositional 

environment and provenance of successions beneath and at the eastern and western margin of 

the Vienna basin. This PhD thesis concentrates on deposits of the Gießhübl, Glinzendorf and 

Grünbach basin (Eastern Alps and Alpine subcrop underneath the Vienna basin) as well as the 

Slovakian Gosau equivalents of the Brezová and Studienka basin (Western Carpathians), today 

basically arranged in NE-SW-striking synclines. 

Bulk rock and stable isotope geochemistry of 247 fine-clastic sediments demonstrate 

differences between hemipelagic to pelagic samples from the Gießhübl and Studienka basin 

compared to marginal-marine to non-marine samples from the Grünbach and Glinzendorf basin. 

B/Al*, δ13C and δ18O are reliable geochemical proxies for paleosalinity and can be used to 

differentiate between marine and limnic intervals. Marine-non-marine cycles are reconstructed 

in this way (in combination with evaluations of nannofossils) for the proximal Grünbach 

Formation and the Glinzendorf basin. Enriched Cr and Ni concentrations and Cr/V relative to 

Y/Ni ratios document ophiolitic detrital influence in mainly non-marine parts of the Glinzendorf 

Syncline. Statistical factor analysis indicates terrigenous derived elements (e.g. Al2O3, SiO2, 

K2O, Th, Rb or Zr), elements representing marine facies (e.g. CaO, Sr, TOT/C, LOI or B/Al*) 

and ophiolitic detritus (Cr and Ni) to describe the highest variance in a detailed and complex 

data set. Samples of the Gießhübl and Studienka as well as samples from marine intervals of 

the Glinzendorf and Grünbach basin can be distinguished from non-marine samples of the 

Glinzendorf and Grünbach Syncline and non-marine samples of the Glinzendorf succession 

with dominant ophiolitic input. 

Evaluation of heavy mineral assemblages and chemical analysis of single heavy mineral grains 

provide a provenance concept of that area. Coniacian to Campanian heavy mineral 

assemblages are generally dominant in chrome spinel, while at least from the Paleocene 

onwards, garnet is the dominant mineral phase. Tourmaline contents are more abundant in the 

Studienka Gosau. Chemistry of the dominant heavy minerals garnet, chrome spinel and 

tourmaline were analyzed by electron microprobe. Detrital garnets with higher proportions of 

pyrope (and grossular) may report erosion from relics of a metamorphic sole, and chrome 

spinels of a mixed harzburgite and lherzolite provenance in the Coniacian to Campanian Gosau 

Group suggests dominant sediment transport from the Tethys suture situated south of the NCA. 

At this time, a mélange of high metamorphic and ophiolitic nappes from the hanging wall of the 
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northwards moving thrust complex onto the Austroalpine realm acts as source area for the 

Gosau basins. Harzburgite dominant chrome spinels in the paleogeographically northern basins 

indicate only minor influence of the northern Penninic accretionary wedge as a second 

provenance. From the Maastrichtian on only almandine-rich garnets, which are interpreted as 

southern, metapelitic provenance, can be observed. Moderate chrome spinel contents 

represent ultimate erosion of ophiolitic structures in the south. In the Paleogene, almandine-

garnets are the only dominant mineral phase that shows similar chemical compositions like 

garnets from the Austroalpine Crystalline Complexes of the Eastern Alps (Wölz, Rappold, 

Radenthein, Plankogel, Koralpe and Saualpe Complex). 

 

Gesamtgesteinsgeochemie und Schwermineralanalysen von Aufschluß-, Bohrkern- und 

Cuttingproben der oberkretazischen (Coniacium/Santonium) bis paläogenen (bis eozänen) 

Gosau-Gruppe wurden durchgeführt, um Unterschiede und Gemeinsamkeiten 

herauszuarbeiten, Faziesbereiche, Ablagerungsbedingungen sowie sedimentäre Liefergebiete 

von den unterschiedlichen Abfolgen am östlichen und westlichen Rand und im Untergrund des 

Wiener Beckens zu rekonstruieren. Im Rahmen der Dissertation werden Ablagerungen der 

Gießhübl, Glinzendorf und Grünbach Synklinale (Ostalpen und subalpine Einheiten im 

Untergrund des Neogenen Wiener Beckens) sowie der Slowakischen Gosau-Äquivalente im 

Raum Brezová und Studienka (Westkarpaten), welche heute in NE-SW-streichenden 

Synklinalien vorliegen, untersucht. 

Mittels Gesamtgesteinsanalysen und Geochemie stabiler Isotope der 247 feinkörnigen 

Sedimentproben lassen sich Unterschiede in den hemipelagisch bis pelagischen Proben des 

Gießhübl- und Studienka-Beckens verglichen mit den randlich-marinen bis nicht-marinen 

Proben des Grünbach- und Glinzendorf-Beckens erkennen. Dabei erweisen sich B/Al*, δ13C 

und δ18O als brauchbare geochemische Indikatoren (Proxy), um zwischen marinen und nicht-

marinen Intervallen zu differenzieren. So konnten (in Kombination mit Nannofossilanalysen) 

marin – nicht-marine Zyklen in der Beckenrand-nahen Grünbach-Formation und in den 

Abfolgen der Glinzendorfer Mulde rekonstruiert werden. Erhöhte Cr- und Ni-Konzentrationen 

sowie eine Anreicherung des Cr/V- im Vergleich zum Y/Ni-Verhältnisses dokumentieren 

detritären ophiolitischen Einfluss vor allem in nicht-marinen Abschnitten der Glinzendorf 

Synklinale. Mittels statistischer Faktorenanalyse werden vor allem terrigen-interpretative 

Elemente (z.B. Al2O3, SiO2, K2O, Th, Rb or Zr), Elemente, die für marines Milieu charakteristisch 

sind (z.B. CaO, Sr, TOT/C, LOI or B/Al*) und Ophiolitdetritus (ausgedrückt durch die Elemente 

Cr und Ni) als entscheidende Faktoren für die Unterscheidung der detailierten und komplexen 

Daten erkannt. Proben der Gießhübl- und Studienka- sowie Proben mariner Intervalle der 
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Glinzendorf- und Grünbach-Gosau können so einerseits von nicht-marinen Proben der 

Glinzendorf und Grünbach Synklinale und andererseits von nicht-marinen Proben mit 

dominantem ophiolitischen Detritus unterschieden werden. 

Evaluierung von Schwermineralspektren und vor allem chemische Analysen einzelner 

Schwermineralkörner ermöglichen ein detailliertes und erweitertes Konzept der Liefergebiete 

des Arbeitsgebietes. Schwermineralverteilungen des Coniaciums bis Campaniums sind 

weitgehend dominant an Chromspinell, während dies spätestens ab dem Paleozän von 

dominanten Granatspektren abgelöst wird. Turmalinanteile sind hingegen in der Studienka-

Gosau merklich erhöht. Chemische Analysen der dominierenden Schwermineralgruppen 

Granat, Chromspinell und Turmalin wurden mittels Elektronenmikrosonde ermittelt. Dabei 

zeigen detritäre Granate mit erhöhten Pyrop- und Grossularanteilen Erosion von Resten einer 

metamorphen Ophiolith-Sohle an, und damit einhergehend lassen Chromspinelle eines 

gemischten Harzburgit-Lherzolit Liefergebietes in Gosaueinheiten des Coniaciums bis 

Campaniums auf einen dominanten Sedimenttransport von der südlich der Nördlichen 

Kalkalpen gelegenen Tethys Sutur schließen. Zu dieser Zeit fungiert eine Mélange aus 

hochmetamorphen und ophiolitischen Decken einer tektonisch hangenden Einheit der 

nordwärts gerichteten Überschiebung auf Austroalpine Einheiten als Liefergebiet für die 

Gosaubecken. In den paläogeographisch nördlich gelegenen Becken sind Chromspinelle vor 

allem auf eine Harzburgit-Quelle zurückzuführen, was einen geringen Einfluss des nördlichen 

Penninischen Akkretionskeils als zweites mögliches Lifergebiet vermuten lässt. Ab dem 

Maastrichtium sind nur mehr Almandin-reiche Granate, die einer südlichen, hauptsächlich 

metapelitischen Herkunft zuzurechnen sind, in den Schwermineralspektren zu beobachten. 

Moderate Chromspinellgehalte repräsentieren letzte Erosionen südlicher ophiolitischer 

Strukturen zu dieser Zeit. Im Paläogen sind Almandin-Granate, welche dieselbe chemische 

Zusammensetzung wie Granate Austroalpiner Kristallinkomplexe der Ostalpen (Wölz-,  

Rappold-, Radenthein-, Plankogel-, Koralpe- und Saualpekomplex) zeigen, die einzige 

dominante Mineralphase. 
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2. Introduction and targets 

 

The Gosau Group of the Northern Calcareous Alps (NCA) consists of Upper Cretaceous to 

Paleogene strata unconformably overlying folded and faulted Permian to Lower Cretaceous 

units, deposited after the climax of Cretaceous Alpine orogeny. Late Cretaceous, diachronous 

transgression within the NCA started in the Late Turonian, becoming younger towards the 

southeast of the NCA. Generally the Gosau Group can be divided into a Lower Gosau 

Subgroup consisting of fluvial, limnic to shallow marine sediments (Turonian to 

Santonian/Campanian or locally to Maastrichtian) and a deep marine Upper Gosau Subgroup 

that can last until the Eocene (e.g. Wagreich & Faupl, 1994).  

This PhD thesis concentrates on Gosau deposits of the eastern part of the Eastern Alps, the 

subcrops underneath the Neogene Vienna Basin and the western part of the Western 

Carpathians. The Gosau Group at the eastern margin of the NCA, today arranged in NE-SW-

striking synclines situated on various Alpine nappes, is continued further to the east and can be 

traced over several industrial boreholes of the subalpine basement of the Vienna Basin. From 

north to south the Gießhübl Syncline, the Prottes Gosau Group, the Glinzendorf and Grünbach 

Syncline, and the Slovakian Gosau equivalents of Brezová and Studienka can be distinguished 

(e.g. Wessely, 1992; 1993; Wagreich & Marschalko, 1995) (Fig. 2.1). 

First detailed geological investigations of the Gosau Group of the Grünbach Syncline 

(Grünbach-Neue Welt) were performed by Plöchinger (1961). Since the 1970s Wessely (1974, 

1984, 1990, 1992, 1993, 2000 and 2006) reconstructed the Alpine-Carpathian nappes in the 

pre-Neogene basement of the Vienna Basin and discussed the position of the various Gosau 

synclines. Due to distinct heterogeneity of Gosau deposits (e.g. Wagreich, 1986; 2001; 

Wagreich & Faupl, 1994; Summesberger et al., 2002), especially correlations of different Gosau 

units and basins in the underground of the Vienna Basin are complex. The tectonic 

development of the NCA is well understood within the outcrop regions at the western margin of 

the Vienna Basin (e.g. Wessely, 2006) and also within the Vienna Basin basement. However, 

because of poor fossil contents and absence of outcrops, the affiliation of the Glinzendorf 

Syncline is still under debate. Due to coal-bearing sediments at the base and a generally limnic-

marine character, the Glinzendorf Syncline is seen as an eastern equivalent of the Grünbach 

Syncline, analog to the Grünbach Formation (Hamilton et al., 1990; Wessely, 1992; 1993; 2006; 

Mišík, 1994), but a continuous continuation is unlikely. Additionally, continuations of tectonic 

units of the NCA into the Slovak part of the Vienna Basin, to outcrops in the Male Karpaty 

Mountains and the Western Carpathians are poorly known and strongly debated (e.g. Hamilton 

et al., 1990). 
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Fig.2.1: Simplified geological map of the Eastern Alps (east of Innsbruck) after Egger et al. (1999) with highlighted 

study area (upper map) and their location within the Alpine-Carpathian-Dinaridic orogenic system with highlighted 

major tectonic units of the Alps, Carpathians and Dinarides (lower map) after Schmid et al. (2008). Abbreviations for 

Gosau basins: GHS: Gießhübl Syncline, GDS: Glinzendorf Syncline, GBS: Grünbach Syncline, SG: Studienka 

Gosau.  
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To tackle the main questions on basin correlation and evolution detailed analysis of bulk rock 

and stable isotope geochemistry, assessment of heavy minerals and chemistry of single heavy 

minerals from outcrops, drill cores and cuttings of the various Gosau synclines are performed in 

this PhD thesis. Bulk rock and stable isotope geochemistry of 247 sediment samples are 

investigated with the aim to evaluate geochemical differences and similarities of the diverse 

Gosau basins and to reconstruct facies, depositional environment and provenance. Due to the 

poor outcrop situation of the Grünbach Formation, which is compared to the limnic-marine 

interval of the Glinzendorf Syncline, an artificial trench was constructed to acquire good 

reference material. In addition to that, outcrop samples and comprehensive core and cutting 

material from different boreholes provided a detailed data set. Geochemical indices that are 

used in literature as indicators and proxies for facies or provenance interpretation are applied 

and tested. Additionally, the comparability of core and cutting samples (cuttings are prone to 

various contamination effects) are evaluated and tested. 

Evaluation of heavy mineral assemblages and chemical analysis of heavy mineral grains 

provide a refined provenance concept of that area. Heavy mineral data from literature (Sauer, 

1980; Gruber, 1987; Wagreich & Marschalko, 1995) as well as new data (e.g. OMV in-house 

data) are used to create a detailed review of the heavy mineral development of the various 

basins. Single grain chemistry (analyzed by electron microprobe) of the dominant heavy 

minerals garnet, chrome spinel and tourmaline allow precise conclusions of sedimentary 

provenance. Source areas and sediment transport directions of the different basins are 

reconstructed and summerized in a general provenance concept. 

Bulk rock geochemistry and single grain chemistry of heavy minerals are presented for the first 

time for the study area. 
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3. Author´s Comment 

 

Geochemistry data of 16 samples from well Markgrafneusiedl T1 were adopted from the 

author´s master thesis “Geochemische Untersuchungen an lakustrin-marinen Sedimenten der 

Bohrung Markgrafneusiedl T1 (Oberkreide, Gosau-Gruppe)” for the sake of data completeness. 

This data is involved in new analysis, evaluation and interpretation and does not represent 

duplication or redundant conclusion of parts of the master thesis. Therefore it is not against any 

ethics in science. 
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4. Methods 

 

4.1 Calcium carbonate, total sulfur and total organic carbon 

 

Calcium carbonate contents were analyzed using a “Carbonate Bomb” after Müller & Gastner 

(1971). Total S (TOT/S) and total organic carbon (TOC) were detected by LECO-analysis 

(detailed description in chapter 5.1.1 and 5.1.3). 

 

 

4.2 Bulk rock geochemistry 

 

A total of 247 fine-grained sediment samples from 64 outcrop (Maiersdorf, Lilienfeld and 

Groisbach), 112 drill core (Aderklaa 81, 84, 92, Gänserndorf T3, Glinzendorf T1, 

Markgrafneusiedl T1, Studienka 83, Závod 57 and 68) and 67 cutting samples (Aderklaa 81, 84, 

92, Strasshof T9, Gänserndorf T3, Glinzendorf T1 and Markgrafneusiedl T1) were 

geochemically analyzed (Fig.4.1). Bulk rock geochemistry of major and trace elements were 

analyzed by ICP (inductively coupled plasma)- emission/mass spectroscopy (detailed 

description of sample preparation and methods are given in chapter 5.1.1 and 5.1.3). For the 

analysis of rare earth elements, ICP-MS was used after leaching a 0.5 g sample in hot (95°C) 

Aqua Regia. Total S (TOT/S) and total organic carbon (TOC) were detected by LECO-analysis 

(detailed description in chapter 5.1.1 and 5.1.3). Loss on ignition (LOI) was calculated by weight 

difference after ignition at 1000°C. 

Bulk rock geochemistry of cutting assemblages from the OMV-core sample inventory was 

performed analogue to core/outcrop samples (see chapter 5.1.1 and 5.1.3). Intervals with 

relatively high contents of fine-grained sediments (dark grey shales or marls) were selected 

from washed cuttings. The larger part of visually identified non-shaly components like 

sandstone or calcite/carbonate fragments were tried to sort out manually. Dependent on particle 

size and the amount of coarse grains, the samples remained contaminated by sandstone or 

calcite fragments to some degree (around 1 to 5 %; Fig.4.2). Sorting under the microscope has 

not been performed. Additionally, four completely unsorted samples (MT1-3649-U, MT1-3870-

U, MT1-3975-U and MT1-4055-U) were analysed geochemically to study the influence of 

perturbing components on geochemistry. A potential contamination product is metallic swarf 

derived from drill bit. These metallic fragments, which are present in different amounts from 

sample to sample, were tried to sort out using a magnet. However, residual metallic material is 
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likely to some degree, which is suggested to affect contents of various metals (Fe, Mn, Cr, etc.) 

in the geochemical analysis (Fig.4.1). To evaluate the difference of core and cutting samples, 

only samples from the Gießhübl and Glinzendorf Syncline were compared. 

 

 

Fig.4.1: a: Example of a fine-clastic drill core sample from the well Aderklaa 92. b: Example of a fine-clastic drill core 

sample from the well Markgrafneusiedl T1. c: Foto of the artificial trench in Maiersdorf (Grünbach Formation). d: Coal 

layer from the artificial trench profile in Maiersdorf. e: Example of a cutting sample from the well Markgrafneusiedl T1 

before sorting out only fine-clastic chips. f: Example of a thin section from a typically fine-clasic marly drill core 

sample of the well Markgrafneusiedl T1.   
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Fig.4.2: a: Schematic figures of cutting samples with maximum and minimum degree of sortening after manual 

selection and an example for a totally unsorted sample (black chips indicate fine-grained sediment peaces, gray 

chips indicate coarse-grained sandstone peaces or calcite fragments). b: Metallic swarf (drill dit fragments) sorted out 

by magnet from a cutting sample of well Markgrafneusiedl T1). 

 

 

4.3 Stable isotopes 

 

116 fine-grained pelitic outcrop and drill core sediment samples from all Gosau basins were 

investigated for their stable isotope composition of carbon and oxygen (untreated bulk 

carbonate) by ThermoFinnigan isotope ratio mass spectrometer at Innsbruck University. The 

calibration was performed against VPDB calibrated against international reference standards 

(detailed description of sample preparation and methods are given in chapter 5.1.2). 

 

 

4.4 X-ray diffraction and cathodoluminiscence 

 

In order to investigate the issue of detrital admixture, 18 samples from different localities were 

analyzed using powder X-ray diffraction (XRD) to quantify the abundance of dolomite. In 

addition, several selected thin sections from well Markgrafneusiedl T1 were investigated for 

cathodoluminiscence (CL) using a cold cathode system (see chapter 5.1.2). 
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4.5 Heavy minerals 

 

Heavy minerals from the sieve fraction 0.063 to 0.4 mm were separated from 30 silt to sand-

sized outcrop (Lilienfeld, Tasshof, Mitterwäldchen, Grünbach, Maiersdorf and Brezová) and drill 

core (Aderklaa 84, 92, Markgrafneusiedl T1 and Závod 68) sediment samples (detailed 

description of sample preparation and methods are given in chapter 5.2.1). Element analyses of 

single heavy mineral grains were carried out using electron microprobe. 1064 measurements on 

774 single grains of garnet (263 grains), chrome spinel (269 grains) and tourmaline (242 grains) 

have been analyzed (detailed description of sample preparation and methods are given in 

chapter 5.2.1). Heavy mineral data evaluated at the OMV (R. Sauer and W. Hujer) in 

combination with published data were additionally used for interpretation. 
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Fig.4.3: a, b: Examples of garnet-rich heavy mineral assemblages of the Gießhübl basin. c, d: Examples of chrome 

spinel-rich heavy mineral assemblages of the Slovakian Gosau (c) and Grünbach basin (d). e, f: Examples of 

tourmalines in heavy mineral assemblages of the Slovakian Gosau (e) and Grünbach basin (f). 
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5. Publications and manuscript 

 

This PhD thesis is a cumulative dissertation and consists of three accepted research papers 

and one manuscript currently under review. The articles are structured chronologically in order 

of the date of submission. 

 

 

5.1 Publications 

 

(1) Hofer, G., Draganits, E., Wagreich, M., Hofmann, C. C., Reischenbacher, D., Grundtner, M. 

L. & Bottig, M., 2011. Stratigraphy and geochemical characterisation of Upper Cretaceous 

non-marine – marine cycles (Grünbach Formation, Gosau Group, Austria). Austrian Journal 

of Earth Sciences 104/2, 90-107. 

This paper describes sedimentological and stratigraphical characteristics of the early 

Campanian Grünbach Formation of the Grünbach Syncline (Gosau Group, Lower Austria). 

Within an artificial trench profile, five non-marine – marine cycles with an estimated duration 

of a few 100 kyrs, could be reconstructed by using bulk rock geochemistry, 

sedimentpetrography and fossil contents. 

 

(2) Hofer, G., Wagreich, M. & Spötl, C., 2013. Carbon, oxygen and strontium isotopes as a tool 

to decipher marine and non-marine environments: Implications from a case study of cyclic 

Upper Cretaceous sediments. Geological Society of London, Special Publications: Isotopic 

Studies in Cretaceous Research 382/1. 

This paper investigates stable carbon and oxygen, as well as strontium isotopes of the 

Gosau Group at the western and eastern border and underneath the Neogene Vienna basin 

and their applicability as tool to distinguish between marine and non-marine intervals. 

Marine samples are characterized by significantly higher mean carbon and oxygen isotope 

values compared to non-marine samples and seem to be reliable tools for the interpretation 

of paleosalinity. 

 

(3) Hofer, G., Wagreich, M. & Neuhuber, S., 2013. Geochemistry of fine-grained sediments of 

the Upper Cretaceous to Paleogene Gosau Group (Austria, Slovakia): Implications for 

paleoenvironmental and provenance studies. Geoscience Frontiers. 
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This paper discusses comprehensive bulk rock geochemistry data of the study area in terms 

of paleoenvironmental and provenance reconstruction and evaluation. Main results are 

constructive applications of paleosalinity proxies (like B/Al*), statistical data assessment by 

using factor and distriminant analysis, and geochemical provenance analysis. 

 

 

5.1.1 Stratigraphy and geochemical characterisation of Upper Cretaceous non-marine – 

marine cycles (Grünbach Formation, Gosau Group, Austria) 

 

Hofer, G., Draganits, E., Wagreich, M., Hofmann, C. C., Reischenbacher, D., Grundtner, M. L. & 

Bottig, M., 2011. Austrian Journal of Earth Sciences 104/2, 90-107. 

 

Comment of the author concerning the degree of participation 

Chapters 3.2, 3.3, 3.4, 4.3, 4.4, 4.5, 5.2, 5.4 and 6 were written by Gerald Hofer. Abstract and 

chapters 5.3 and 5.5 were written together with other co-authors. Figures 7, 8, 9, 10 and 11 as 

well as table 1 and appendix B were designed by the author. Gerald Hofer attended sampling 

and recording of the artificial trench profile, prepared and coordinated sample analysis and 

interpreted geochemical analysis and general conclusions. 

Calcareous nannofossil and palynology data was analyzed and edited by M. Wagreich and C. 

C. Hofmann. 

Maceral analysis of coal particles was analyzed and interpreted by D. Reischenbacher. 

Isotope analysis was performed by C. Spötl. 

 

Article structure, numbering and type of quotations are maintained as requested in the journal. 
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5.1.2 Carbon, oxygen and strontium isotopes as a tool to decipher marine and non-

marine environments: Implications from a case study of cyclic Upper Cretaceous 

sediments 

 

Hofer, G., Wagreich, M. & Spötl, C., 2013. Geological Society of London, Special Publications: 

Isotopic Studies in Cretaceous Research 382/1. 

 

Date of submission: 20.02.2012 

Date of acceptance: 08.10.2012 

 

Comment of the author concerning the degree of participation 

The entire manuscript was written by Gerald Hofer (supported by co-authors). Sample 

collection, preparation for isotope analysis and interpretation were performed by the author. 

Isotope analysis was performed by C. Spötl. 

Calcareous nannofossil data was analyzed and edited by M. Wagreich. 
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Abstract 

 

The interplay of Late Cretaceous basin subsidence and sea-level oscillations produced a mixed 

freshwater-marine succession within the Upper Cretaceous Gosau Group of the Northern 

Calcareous Alps. Cored sections from wells of the Glinzendorf and Gießhübl Syncline, as well 

as sediments from the outcrop area of Grünbach-Neue Welt and Slovakian equivalents have 

been investigated for their stable isotopic composition. Bulk carbonate δ13C and δ18O values of 

116 fine-grained samples (shales, siltstones, marls) and 87Sr/86Sr values of 10 samples from the 

borehole Markgrafneusiedl T1 were analyzed in order to distinguish between non-marine and 

marine deposits and to compare and correlate isotope characteristics of the different Gosau 

synclines and basins.  

Non-marine samples have significantly lower mean δ13C values compared to the mean of 

marine samples. The discrimination between a marine and non-marine group using δ18O is also 

statistically highly significant even though the difference between the average non-marine and 

marine values is small. Strontium isotope values of marine intervals are near the range of 

values of normal Upper Cretaceous seawater but show a trend towards higher ratios in marginal 

marine and non-marine deposits. Although diagenesis and detrital carbonate admixture partly 

influence the isotopic composition, the original environmental signal can still be reliably 

identified. 

 

 

Stable carbon and oxygen isotope data are widely used in sedimentology as an indicator for 

depositional conditions and facies (palaeoenvironment, palaeosalinity, palaeotemperature, etc.) 

because they reflect primarily the composition of the water from which the carbonate 

precipitated (Hudson 1977; Anderson & McArthur 1983; Talbot 1990; Reinhardt et al. 2003). 

The primary goals of our study are twofold: (a) to test the applicability of stable isotopes to 

distinguish between freshwater-brackish and marine deposits, and (b) to evaluate how and to 

what extent this tool can be used in a complex basinal setting affected by diagenesis and the 

presence of detrital carbonate.  

The data used for this study stem from an applied petroleum geology project aimed at 

comparing the isotope (C, O, Sr) characteristics of different Upper Cretaceous to Paleocene 

basins in eastern Austria and western Slovakia, including industrial well data from below the 

Neogene Vienna Basin. In addition to isotope data other geochemical as well as 

micropalaeontological data (Hofer et al. 2011) are available from these samples. These data are 

used to unravel palaeogeographic relationships and stratal correlations in this area where the 
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differentiation of marine and non-marine intervals is challenging. An area of special interest is 

the Upper Cretaceous Glinzendorf Syncline, where classical facies analysis using thin-sections 

and micropalaeontologic methods yielded ambiguous results, partly because the fossil content 

is extremely low (Wessely 2006). These sediments have previously been considered as mainly 

limnic due to the lack of fossils, and correlated to outcrops of the Campanian Grünbach 

Formation of the Grünbach Syncline (Wessely 1992, 2006). Recent petrographical and 

geochemical analyses (Hofer 2009, Hofer et al. 2011, and in press), however, indicate a strong 

marine influence in the Glinzendorf Syncline. Correlations of these Upper Cretaceous to 

Paleogene strata are of great significance for hydrocarbon exploration in the Vienna Basin, 

because these successions act as seals for gas (e.g. Zimmer & Wessely 1996). 

Carbon and oxygen isotope compositions of carbonate depend in principle on the isotopic 

composition of the water (related to salinity; Veizer 2003) from which the carbonate precipitates 

(Anderson & McArthur 1983), as well as on temperature, pH (Hudson 1977; Veizer 2003) and 

the carbonate speciation. Freshwater is characterised by distinctly lower δ13C and δ18O values 

than seawater (Hoefs 2009). However, carbon and oxygen isotope variations in seawater can 

be significant especially in coastal regions near river mouths (Schmidt 1999; Schmidt et al. 

1999; Bigg & Rohling 2000). Diagenesis can influence the isotopic composition in different 

ways, e.g. by precipitation of new carbonate phases (Hudson 1977). Carbon isotopes are widely 

used in combination with oxygen isotopes to interpret the origin and facies (palaeoenvironment, 

palaeosalinity, water temperature, etc.) of carbonate sediments (Clayton & Degens 1959; 

Hudson 1977; Veizer 1983; Talbot 1990; Reinhardt et al. 2003). In general, marine carbonates 

have δ13C values between -3 and 5 ‰, while limnic carbonates show values between -2 and -9 

‰ (Hudson 1977). Veizer (1983) characterized typically shallow-marine carbonates by δ13C 

values between 2 and 4.5 ‰ and δ18O values between -0.5 and 1.5 ‰, but the range can locally 

also be larger and typically biased towards lower δ13C and δ18O values (Hamon & Merzeraud 

2007; Marquillas et al. 2007; Colombié et al. 2011). In contrast, deep-sea carbonates show δ13C 

and δ18O values of 0 to 2 ‰ and 1 to 3 ‰, respectively. Freshwater carbonates are 

characterized with distinctively lower δ13C values between -2 and -17 ‰ and δ18O values 

between 4 (in arid settings) and -10 ‰. Keith & Weber (1964) introduced an empirical Z-value 

(Z = 2.048 (δ13C + 50) + 0.498 (δ18O + 50) ) in order to discriminate between marine and non-

marine carbonates using δ13C and δ18O values, which has also been successfully applied in 

more recent studies (e.g. Cuna et al. 2001; Narayanan et al. 2007). 

Strontium isotopes are incorporated into carbonate minerals without significant fractionation 

because of the small mass difference. The oceanic 87Sr/86Sr ratio is controlled by the riverine 

input of Sr (tectonic background and erosion rate of the continental crust) and the exchange of 
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seawater with the young and hot oceanic crust at mid-ocean ridges. The isotopic composition of 

the seawater has also been influenced by 87Sr production from 87Rb decay over geological times 

(Veizer 2003). Detailed studies concerning the Sr-isotope composition of the ocean are given by 

Veizer et al. (1999) and Jones & Jenkyns (2001) and used for strontium isotope stratigraphy by, 

e.g., McArthur et al. (2001). 87Sr/86Sr isotope ratios are widely used in the literature as an 

indicator of palaeosalinity mainly in combination with other isotope systems like carbon, oxygen 

and sulphur (Reinhardt et al. 1998, 2003; Schmitz et al. 1997; Ingram et al. 1998; Holmden & 

Hudson 2003; Peros et al. 2007). 

 

 

Geological Setting 

 

In the entire Northern Calcareous Alps (NCA), which form part of the Eastern Alps, sediments of 

the Upper Cretaceous to Paleogene Gosau Group were deposited after the Early Cretaceous 

Eoalpine orogeny, unconformably overlying folded and faulted Permian to Lower Cretaceous 

rocks. Generally, the Gosau Group can be divided into the Lower Gosau Subgroup comprising 

fluvial, lacustrine to shallow-marine sediments of Turonian to Santonian-Campanian (in some 

areas even Maastrichtian) age, and the Upper Gosau Subgroup characterised by deep-water 

successions up to Eocene in age (Wagreich & Faupl 1994; Faupl & Wagreich 1996; Hofer et al. 

2011). Different Gosau Group strata are exposed in the eastern part of the NCA and along the 

south-western margin of the Vienna Basin (Austria) within all three major thrust systems (i.e. 

from north to south, the Bajuvaric, Tirolic and Juvavic nappes - e.g. Mandl 2000). These strata 

continue as NE-SW-striking synclines underneath the Neogene fill of the Vienna Basin (Fig. 1) 

and can be traced across several oil company wells, and are exposed again at the north-

eastern margin of the basin, in the western part of the Western Carpathians (Slovakia). These 

synclines comprise from north to south the Gießhübl Syncline, the Prottes Gosau Group, the 

synclines of Brezová and Studienka (Upper Cretaceous to Paleogene Brezová and Myjava 

Group), the Grünbach Syncline and the Glinzendorf Syncline (Wessely 1974, 1984, 1992, 1993, 

2000, 2006; Plöchinger 1961; Zimmer & Wessely 1996; Wagreich & Marschalko 1995; Fig. 1). 
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Fig. 1. (a) Simplified geological map of the eastern part of the Eastern Alps (Austria), the pre-Neogene Vienna Basin 

and the western part of the Western Carpathians (Slovakia) after Wagreich & Marschalko (1995). The Gosau Group 

in outcrops and underneath the Neogene Vienna Basin is highlighted in green. (b) Cores from Markgrafneusiedl T1 

well. (c) Picture of the 141 m-long (45 m stratigraphic profile) trench in Maiersdorf (Lower Austria). 

 

The Coniacian to Paleocene Gosau Group fill of the Gießhübl Syncline, tectonically related to 

the Bajuvaric thrust system (Faupl & Wagreich 1996), starts with shallow-marine clastics 

(sandstones and breccias) followed by the Upper Santonian to Lower Maastrichtian Nierental 

Formation (Wessely 2006), i.e. pelagic to hemipelagic slope strata (see palaeogeographic 

reconstruction in Fig. 2) which mainly comprise calcareous marls (Krenmayr 1999; Wagreich & 

Krenmayr 2005; Wagreich et al. 2011). The overlying deep-marine Gießhübl Formation, with its 

flysch turbidites deposited below the calcite compensation depth (CCD), ranges up to the 

Thanetian (Wessely 1992; Wagreich 2001).  

The Prottes Gosau Group is located on top of northern Tirolic units underneath the Neogene of 

the Vienna Basin. It is mainly composed of coarse-grained clastics such as conglomerates and 

breccias, as well as marly limestone successions from the Coniacian to the Paleocene (Wessely 

2006). 

The Tirolic Glinzendorf Syncline, which can be traced over several OMV- and NAFTA wells 

including Gänserndorf ÜT3, T3, Markgrafneusiedl 1, N1, T1, Glinzendorf 1 and T1 (e.g. 
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Wessely 2006), Gajary 125 (Ralbovsky & Ostrolucký 1996; Mišík 1994) and Záhorska Ves, is 

supposed to be an easterly equivalent of the Grünbach Syncline (e.g. Wessely 2006). Limnic to 

marginal-marine facies dominate the several hundred meter-thick sequence of the Glinzendorf 

Syncline starting in the Santonian-Campanian with dark marls and mudstones including also 

some conglomerates and coal layers (Wessely 1992, 2006; Sachsenhofer & Tomschey 1992). 

Terrigenous mudstones, marls and sandstones top the marine interval (Wessely 2006). Similar 

to that, a lower and upper conglomeratic non-marine red interval and an intercalation of a 

marine grey sediment has been described from the Slovakian part (well Gajary 125) of the 

Glinzendorf Syncline (Mišík 1994). The succession ends probably in the Maastrichtian (Wessely 

1992; Pavlishina et al. 2004), but a Paleocene age of the topmost sediments cannot be 

excluded due to ambiguous and spurious microfossil data (Ralbovsky & Ostrolucký 1996). 

Gosau Group sediments of the Grünbach Syncline (Santonian to Paleocene) are exposed at the 

south-western margin of the Vienna Basin near Grünbach – Neue Welt within mainly Juvavic 

thrust units (Plöchinger 1961) and continue NE-SW-striking underneath the Neogene of the 

basin. Above Upper Santonian basal conglomerates and breccias follows the shallow-marine 

Maiersdorf Formation with its sandy limestones (including corals, brachiopods and gastropods) 

and reef-forming rudist limestones (Hippurites) reflecting a major transgressive trend 

(Summesberger et al. 2002; Steuber 2004). The Lower Campanian limnic to brackish/shallow-

marine Grünbach Formation is characterized by shales, marls and fine-grained sandstones with 

coal seams as well as some conglomeratic horizons similar to units at the base of the 

Glinzendorf Syncline (Summesberger et al. 2002; Wessely 2006). Several marine to non-marine 

cycles were recognized within this formation (Hofer et al. 2011). The Piesting Formation (Late 

Campanian to Maastrichtian) represents deeper marine conditions with marls and sandstones 

with orbitoids (Hradecká et al. 1999), followed by turbiditic sandstones and marls of the 

Paleocene Zweiersdorf Formation (Summesberger et al. 2002). 

The correlation of the Slovakian Upper Cretaceous Brezová Group (Coniacian to Maastrichtian) 

and the Paleogene Myjava Group (Paleocene to Eocene) of the Brezová outcrop area 

(Wagreich & Marschalko 1995) and the Studienka Gosau Group striking ENE underneath the 

Slovakian part of the Vienna Basin (Fig. 1) is still being debated. A connection to the Gießhübl 

Syncline is likely (Wagreich & Marschalko 1995), but a correlation with the Prottes Gosau Group 

seems also possible (Wessely 1992). Following continentally-influenced transgressive clastics a 

neritic shelf marl facies was deposited (Wagreich & Marschalko 1995). Calcareous bathyal 

marls are similar to the Nierental Formation in the NCA. Further deepening of the basin caused 

the sedimentation of turbiditic sandstones and marls (Upper Campanian to Maastrichtian) and 
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continues into the Myjava Group. Deposition underneath the CCD is suggested for these 

formations analogous to the Gießhübl Formation (Wagreich & Marschalko 1995). 

A schematic palaeogeographic map of investigated Gosau basins and principal facies 

distributions of Santonian/Campanian age is given in Fig. 2. 

 

 

Fig. 2. (a) Schematic palaeogeographic map for the Campanian-Maastrichtian of the western Tethys, simplified from 

Wagreich et al. (2009). NCA – Northern Calcareous Alps. Inset rectangle shows area of detailed map. (b) 

Palaeogeographic arrangement of Gosau basins and principal facies distribution around Santonian/Campanian 

boundary; AUT = Austria, SLK = Slovakia. 

 

 

Methods 

 

Cores of fine-grained pelitic sediments (shales, siltstones or marly sediments) from the OMV 

core repository (wells Aderklaa 81, 84 and 92, Gänserndorf T3, Glinzendorf T1, 

Markgrafneusiedl T1, Studienka 83 and Závod 57 and 68) and samples from an artificial trench 

in Grünbach (Maiersdorf, Lower Austria; Hofer et al. 2011) were investigated for their stable 

isotope composition of carbon and oxygen (Figs. 1 and 3). The δ13C and δ18O isotope values of 

116 shaly sediment samples from all locations (carbonate content generally around 30 wt.%) as 

well as the 87Sr/86Sr ratios of 10 samples from the Markgrafneusiedl T1 well were analyzed. 

Only homogeneous samples lacking calcitic veins or visually detectable detrital particles were 

used. Thin sections of several samples did not show any indication of significant diagenetic 

effects such as recrystallisation. 

Labels of the core samples consist of the well code (Aderklaa = AD, Gänserndorf T3 = GFT3, 

Glinzendorf T1 = GT1, Markgrafneusiedl MT1 = MT1, Studienka = STU, Závod = Z) and a 

number representing the depth (or depth range) in metres. Outcrop samples are numbered as 

collected in the field (Maiersdorf trench = M-No.). 
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Fig. 3. Schematic stratigraphic distribution of Gosau successions of the boreholes Aderklaa 81, 84 and 92, 

Glinzendorf T1, Markgrafneusiedl T1, Gänserndorf T3, Studienka 83, Zavod 57 and 68 as well as the artificial trench 

section in Maiersdorf. The profiles are roughly separated into limnic to marginal marine and deep marine intervals. 

The stratigraphic classification of the Slovakian wells is very inaccurately (marked with “?”) and a correlation to 

formations of that area not known. C-S Sst: Coniacian-Santonian sandstones; KF: Kreuzgraben Formation; MF: 

Maiersdorf Formation. 

 

The carbon and oxygen isotope compositions of 0.1 to 0.3 mg of untreated bulk carbonate 

samples were determined using an on-line preparation device (Gasbench II) interfaced to a 

ThermoFinnigan isotope ratio mass spectrometer at the University of Innsbruck. The calibration 

was performed against VPDB using an in-house marble standard previously calibrated against 

international reference standards. The long-term analytical uncertainty for δ13C and δ18O is 0.06 

and 0.08 ‰, respectively (for details see Spötl & Vennemann 2003).  

In order to investigate the issue of detrital admixture, 18 samples from different localities 

(Aderklaa 81, 84, 92, Závod 68, Studienka 83 and Maiersdorf trench) were analyzed using 

powder X-ray diffraction (XRD) and the abundance of dolomite was quantified following Schultz 
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(1964). The presence of a significant dolomite content is regarded as indicative of reworked 

Triassic carbonate (mainly Hauptdolomit) even though the dolomite analyzed by XRD cannot be 

definitely related to a particular Triassic dolomite unit. In addition, several selected thin sections 

from well Markgrafneusiedl T1 were investigated for cathodoluminescence (CL) using a cold 

cathode system (CITL 8200 MK3, attached to a Leitz light microscope). 

Ten bulk rock carbonate samples were washed and dissolved in 5 N acetic acid and Sr was 

separated by ion-exchange chromatography. The 87Sr/86Sr ratios were analyzed using a Triton 

thermal ionization mass spectrometer at the Geochronological Laboratory of the Department of 

Lithospheric Research, Centre for Earth Sciences, University of Vienna). Analytical errors were 

in the range of ±0.000005. Calibration was performed against standard NBS 987. 

Additional samples from non-marine to marginal marine sections (e.g. from the Glinzendorf 

Syncline and the Grünbach Formation of the Grünbach Syncline) were analyzed for their 

content of calcareous nannofossils in order to identify marine intervals by an independent 

method. Standard smear slide techniques (e.g. Wagreich et al. 2012) and a light microscope 

were used for studying nannofossils. 

The statistic evaluation of the data (Student´s t-test and the discriminatory analysis) was done 

using IBM SPSS Statistics 19.0. The Student´s t-test investigates the significance of the 

difference of the mean values between two groups (if equality of variances between the groups 

was not given, Welch´s t-test was used). The discriminatory analysis is a multivariate statistical 

technique that studies differences between two or more groups of objects with respect to 

several variables simultaneously (Bühl 2008; see also Backhaus et al. 2006).  

 

 

Results 

 

Nannofossils 

Nannofossil presence data are used to infer marine intervals. Data are available for the 

Markgrafneusiedl T1 borehole where nannofossils are missing from the lower part and start at a 

depth of 3933 m with a continuous record in the middle part of the borehole up to 3406 m 

(nannofossil standard zones CC16/17 of the zonation of Perch-Nielsen 1985, indicating a 

Santonian age). Above that, samples are again barren of nannofossils, thus indicating an upper 

non-marine (brackish to freshwater) interval (Fig. 4). Samples from Glinzendorf T1 lack 

nannofossils except one sample at 3717 m which contains a questionable mixed Cretaceous-

Cenozoic nannofossil assemblage which may be attributed to drilling contamination. Above 

3249 m, nannofossils are continuously present (Fig. 5; again nannofossil zones CC16/17). 
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Gänserndorf T3 shows again a lower part without nannofossils and, beginning at 3083 m depth, 

a poor but continuous presence of nannofossils indicating a marine upper part (Fig. 5). 

 

 

Fig. 4. Carbon, oxygen (in ‰ relative to VPDB) and Sr isotope data and palaeoenvironmental interpretation of 

sediments in well section Markgrafneusiedl T1. Values from several close-by samples were combined to a single 

value.  Sample numbers in the figure are explained in Table 1. 

 

Nannofossil (and foraminiferal) data from the Gießhübl Syncline boreholes Aderklaa 81, 84 and 

92 and the Slovakian boreholes Studienka 83, Závod 57 and 68 indicate a fully marine, deep-

water environment (Fig. 5) due to the abundance of nannofossils (and planktonic foraminifera) 

based on unpublished internal OMV-reports and a few test samples obtained from the 

Slovakian boreholes. Nannofossil data from the Grünbach Formation of the Grünbach Syncline 

(Hofer et al. 2011) indicate the presence of at least five marine intervals separated by non-

marine (nannofossil-barren) intervals (Fig. 6). Nannofossil data from the base of the Grünbach 

Formation indicate a late Santonian to early Campanian age (CC17).  
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Fig. 5. Carbon isotope data (in ‰ relative to VPDB) and palaeoenvironmental interpretation of sediments in the the 

wells Aderklaa 81 (AD 81), 84 (AD 84), 92 (AD 92), Glinzendorf T1 (GT1), Markgrafneusiedl T1 (MT1), Gänserndorf 

T3 (GFT3), Studienka 83 (STU 83), Závod 57 (Z 57) and 68 (Z 68). Values from close-by  samples were combined to 

a single value. Sample numbers in the figure are explained in Table 1. 
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Fig. 6. Schematic profile of the trench in Maiersdorf (Grünbach Fprmation, Grünbach Syncline). Carbon and oxygen 

isotope values (in ‰ relative to VPDB) and Z-values after Keith & Weber (1964) are plotted. Sample numbers in the 

figure are explained in Table 1. 

 

Isotopes 

δ13C and δ18O data scatter between -9.3 and 2.2 ‰ and -10.0 and -1.5 ‰, respectively (Table 

1) and show a highly significant positive correlation with a Pearson correlation index of 0.75 

(Fig. 7). 
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Table 1: Results from isotope analysis.  

Results of the carbon, oxygen and strontium isotope analyses of samples from the well sections Glinzendorf T1 

(GT1), Markgrafneusiedl T1 (MT1) and Gänserndorf T3 (GFT3) from the Glinzendorf yncline, Aderklaa 81 (AD 81), 84 

(AD 84) and 92 (AD 92) from the Gießhübl Syncline, Studienka 83 (STU 83), Závod 57 (Z 57) and 68 (Z 68) from the 

Slovakian equivalents and from the artificial trench at Maiersdorf (Grünbach Syncline).  

Glinzendorf Syncline: 

Samples Sample no. in graphs d
13

C [VPDB] d
18

O [VPDB] Z 
87

Sr/
86

Sr interpret. facies 

MT1-3207.80 1 -4.2 -7.4 114.9 na non-marine 

MT1-3272.10 2 -3.2 -4.9 118.3 na non-marine 

MT1-3272.50-60 3 -2.5 -5.3 119.5 na non-marine 

MT1-3275.30-43 4 -3.1 -5.2 118.4 0.7087 non-marine 

MT1-3406.20-30 5 -1.6 -5.2 121.4 0.7079 marine 

MT1-3409.70-82 6 na na na 0.7098 marine 

MT1-3544.45-65 7 -1.4 -5.0 122.0 na marine 

MT1-3545.90-3546 8 -1.0 -5.1 122.8 na marine 

MT1-3546.25-55 9 -1.1 -5.1 122.6 0.7083 marine 

MT1-3547.50-65 10 -0.8 -5.1 123.1 0.7082 marine 

MT1-3743.55-60  11 -1.2 -5.0 122.4 na marine 

MT1-3743.90-3744 12 -1.1 -5.3 122.5 0.7080 marine 

MT1-3744.10-20 13 -1.5 -5.3 121.6 0.7079 marine 

MT1-3745.50 14 -1.4 -5.4 121.7 na marine 

MT1-3746.50-3747 15 -1.3 -5.1 122.2 na marine 

MT1-3747.20 16 -1.5 -5.4 121.5 na marine 

MT1-3931.10-30 17 2.0 -4.4 129.2 na marine 

MT1-3933.20-50 18 0.8 -4.6 126.7 0.7076 marine 

MT1-4023.50 B 19 -3.4 -5.0 118.0 na non-marine 

MT1-4023.50 C 20 -3.7 -5.3 117.1 na non-marine 

MT1-4023.70 21 -2.9 -6.0 118.5 0.7084 non-marine 

MT1-4026.20 22 -3.3 -5.4 117.9 na non-marine 

MT1-4106.50 23 1.3 -2.1 128.8 0.7096 non-marine 

MT1-4107.10-30 24 -3.2 -4.0 118.8 na non-marine 

GT1-3245 25 -0.7 -5.0 123.4 na marine 

GT1-3246.5 26 -2.3 -6.0 119.5 na marine 

GT1-3247.5 27 -2.9 -6.5 118.2 na marine 

GT1-3249 28 -1.4 -5.2 121.7 na marine 

GT1-3249.5 29 -3.7 -6.7 116.5 na marine 

GT1-3308 30 -5.5 -5.8 113.1 na non-marine 

GT1-3308.8 31 -8.7 -7.3 105.9 na non-marine 

GT1-3361.5 32 -5.5 -6.8 112.7 na non-marine 

GT1-3552 33 -9.0 -3.1 107.4 na marine 

GT1-3554.5 34 -6.3 -6.0 111.4 na marine 

GT1-3615.2 35 -9.1 -7.9 104.7 na non-marine 

GT1-3713.5 36 -6.6 -5.1 111.3 na non-marine 
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GT1-3714.5 37 -5.3 -5.9 113.5 na non-marine 

GT1-3716.5 38 -5.2 -5.2 114.1 na non-marine 

GT1-3717 39 -3.3 -5.1 117.9 na non-marine 

GT1-3947.5 R 40 -7.5 -5.6 109.2 na non-marine 

GT1-3948.5 41 -7.6 -5.8 108.8 na non-marine 

GT1-3949.5 42 -7.6 -6.2 108.6 na non-marine 

GFT3-3079 43 0.2 -5.4 124.9 na marine 

GFT3-3079.5 44 -1.6 -6.1 120.9 na marine 

GFT3-3080.5 45 -1.7 -6.5 120.5 na marine 

GFT3-3081 46 -3.5 -7.4 116.5 na marine 

GFT3-3083 47 -0.7 -5.6 123.0 na marine 

GFT3-3083.5 48 -2.2 -5.5 120.1 na marine 

GFT3-3146 49 -4.3 -4.7 116.1 na non-marine 

GFT3-3147 R 50 -4.7 -4.9 115.2 na non-marine 

GFT3-3147 G 51 -4.6 -4.6 115.6 na non-marine 

GFT3-3148 52 -4.8 -4.5 115.1 na non-marine 

Grünbach Syncline: 

Samples Sample no. in graphs d
13

C [VPDB] d
18

O [VPDB] Z 
87

Sr/
86

Sr interpret. facies 

M-2 53 -2.3 -5.7 119.8 na marine 

M-4 54 -2.9 -5.7 118.5 na marine 

M-7 55 -2.0 -6.4 119.9 na marine 

M-9A 56 -3.0 -5.8 118.2 na marine 

M-16 57 -2.9 -5.3 118.8 na non-marine 

M-18 58 -1.4 -5.2 121.8 na non-marine 

M-23 59 -4.0 -6.0 116.1 na marine 

M-27 60 -3.2 -6.5 117.5 na marine 

M-36 61 -7.2 -8.4 108.4 na non-marine 

M-46 62 -4.4 -6.9 115.0 na marine 

M-48 63 -5.7 -7.1 112.2 na marine 

M-55 64 -7.2 -7.4 108.9 na non-marine 

M-57 65 -9.0 -8.3 104.7 na non-marine 

M-60 66 -7.6 -8.4 107.5 na non-marine 

M-62 67 -3.7 -6.8 116.4 na non-marine 

M-64 68 -9.2 -8.5 104.2 na non-marine 

M-65 69 -5.8 -7.4 111.7 na marine 

M-66 70 -5.3 -7.4 112.7 na marine 

M-68 71 -8.9 -10.0 104.0 na marine 

M-69 72 -4.6 -6.4 114.7 na marine 

M-71 73 -9.3 -8.9 103.8 na marine 

M-72 74 -5.8 -7.0 111.9 na marine 

M-73 75 -9.3 -9.0 103.8 na marine 

M-75 76 -3.6 -6.5 116.7 na marine 

M-77 77 -5.9 -7.5 111.6 na non-marine 

M-78 78 -9.3 -8.7 104.0 na non-marine 
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M-82 79 -6.4 -8.0 110.3 na non-marine 

M-84 80 -6.4 -7.5 110.5 na marine 

M-85 81 0.3 -5.4 125.2 na marine 

M-87 82 -0.6 -5.4 123.4 na marine 

M-89 83 -3.3 -7.0 117.1 na marine 

M-92 84 -6.3 -7.9 110.4 na non-marine 

Gießhübl Syncline: 

Samples Sample no. in graphs d
13

C [VPDB] d
18

O [VPDB] Z 
87

Sr/
86

Sr interpret. facies 

AD81/8-3192.5 85 2.0 -4.9 128.9 na marine 

AD81/8-3193.4 86 2.2 -2.8 130.3 na marine 

AD81/8-3193.5 87 2.2 -3.4 130.1 na marine 

AD84/2-2833.5 88 -2.6 -4.4 119.7 na marine 

AD84/2-2832.5 89 -3.5 -4.9 117.6 na marine 

AD92/3-2840.5 90 -0.2 -3.7 125.0 na marine 

AD92/4-2921.5 91 1.0 -3.2 127.8 na marine 

AD92/4-2922 92 1.0 -3.4 127.7 na marine 

AD92/4-2922.55 93 1.1 -3.3 127.8 na marine 

AD92/5-3009.3 94 -0.1 -3.9 125.1 na marine 

AD92/5-3009.7 95 0.0 -4.0 125.3 na marine 

AD92/6-3111.5 96 -0.2 -3.8 125.0 na marine 

AD92/7-3327.5 97 0.9 -6.3 126.0 na marine 

AD92/7-3329 98 1.4 -4.1 128.1 na marine 

AD92/8-3431.85 99 1.3 -3.3 128.3 na marine 

AD92/8-3432 100 1.4 -3.4 128.5 na marine 

AD92/8-3433 101 1.3 -4.2 127.8 na marine 

AD92/9-3504.4 102 1.1 -5.3 126.9 na marine 

Slovakian Gosau: 

Samples Sample no. in graphs d
13

C [VPDB] d
18

O [VPDB] Z 
87

Sr/
86

Sr interpret. facies 

STU83-3102-06_3 103 0.2 -1.9 126.8 na marine 

Z57-4020-23 104 1.4 -2.3 129.1 na marine 

Z68-3721-22 105 0.4 -5.4 125.3 na marine 

Z68-3872.5-83.6 106 0.4 -5.0 125.7 na marine 

Z68-3883.6-89 107 0.6 -5.1 126.0 na marine 

Z68-3948-63 108 0.9 -5.0 126.7 na marine 

Z68-3948.5-63 109 0.8 -5.1 126.4 na marine 

Z68-4018-36 110 1.0 -5.0 126.8 na marine 

Z68-4063-81_1 111 1.4 -3.5 128.5 na marine 

Z68-4063-81_2 112 0.7 -5.5 126.0 na marine 

Z68-4063-81_3 113 1.7 -3.0 129.3 na marine 

Z68-4137-42 114 1.8 -2.1 129.9 na marine 

Z68-4183-86.2 115 1.5 -1.5 129.6 na marine 

Z68-4590-99_1 116 0.2 -2.4 126.5 na marine 

Z68-4590-99_2 117 0.2 -2.8 126.3 na marine 
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δ13C values of the Glinzendorf Syncline range between -9.1 and 2.0 ‰. Top and bottom 

sections of the Markgrafneusiedl T1 borehole are lower (down to -4.3 ‰) - except for one 

sample with 1.3 ‰ - compared to a relatively higher middle interval with values between -1.5 

and 2.0 ‰ (Fig. 4 and 5, Table 1). δ13C values of the Glinzendorf T1 borehole are generally low 

and fluctuate between -9.1 and -3.4 ‰, except for higher values from -3.7 to -0.7 ‰ at the top in 

contrast to intermediate values (-4.8 to -0.8 ‰) of the Gänserndorf T3 borehole (Fig. 5, Table 

1). δ18O values are generally low within the Glinzendorf Syncline (-7.9 to -2.1 ‰) with values 

typically around -5 ‰ at Markgrafneusiedl T1 (Fig. 4, Table 1). At Glinzendorf T1, δ18O values 

range from -7.9 to 3.1 ‰ without specific trends. δ18O values at Gänserndorf T3 are lower at the 

bottom compared to the top (Table 1).  

87Sr/86Sr ratios of samples from the Markgrafneusiedl T1 borehole well range from 0.70576 to 

0.70981 (Fig. 4, Table 1).  

 

 

Fig. 7. Discrimination plots of δ
13

C versus δ
18

O in ‰ relative to VPDB (samples grouped according to depositional 

origin), δ
13

C versus δ
18

O (samples grouped according to geographic/tectonic setting), δ
13

C versus 
87

Sr/
86

Sr (samples 

grouped according to depositional origin) and δ
18

O versus 
87

Sr/
86

Sr (samples also grouped according to depositional 

origin). Number of samples (N) and Pearson correlation index (r) or squared Pearson correlation index (R²) are given.   
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δ13C and δ18O values at the Grünbach Syncline are generally low but fluctuate within a few 

metres (from -9.3 to 0.3 and -10.0 to 5.2 ‰, respectively; Hofer et al. 2011; Fig. 6, Table 1). 

Profiles of the wells Aderklaa 81, 84 and 92 of the Gießhübl Syncline are characterised by high 

and uniform δ13C values ranging from -3.5 to 2.2 ‰ with a mean of 0.6 ±1.5 ‰. Only samples at 

Aderklaa 84 (Upper Gießhübl Formation) show relatively low values (Fig. 4, Table 1). δ18O 

values are moderate within the whole Gießhübl Syncline with a mean of -4.0 ±0.9 ‰ (values 

between -6.3 and -2.8 ‰; Table 1). 

δ13C values of the Slovakian Gosau deposits of the wells Studienka 83, Závod 57 and 68 are 

uniformly high and positive and vary from 0.2 to 1.8 ‰ with a mean of 0.9 ±0.6 ‰ (Fig. 5, Table 

1). δ18O values are also relatively high (-5.5 to -1.5 ‰), but not as uniform (mean -3.7 ±1.5 ‰; 

Table 1). 

 

 

Results and interpretation of individual sections 

 

Based on the presence or absence of nannofossils and geochemical data (Hofer et al. in press) 

we differentiated between marine (nannofossil-bearing) and non-marine samples (lacking 

nannofossils). The following interpretation of isotope results is primarily based on this grouping 

(Table 1) and is discussed in the following section for individual Gosau Group basins. 

 

Glinzendorf Syncline 

The non-marine bottom and top sections of Markgrafneusiedl T1 with relatively lower δ13C mean 

values of -2.5 ±1.9 and -3.3 ±0.7 ‰, respectively, are accompanied by a marine middle interval 

with significantly higher mean values of -0.8 ±1.1 ‰ (Fig. 4 and 5). The difference in δ13C 

between marine and non-marine samples within this interval is highly significant (Table 2), thus 

we conclude that δ13C values reflect the palaeosalinity in the Markgrafneusiedl T1 borehole. 

δ18O values of samples from Markgrafneusiedl T1 are not significantly lower in the non-marine 

sample group (Table 2). Relatively high mean values of -4.6 ±1.4 and -5.7 ±1.1 ‰ are present 

at the limnic bottom and top. Relatively constant and typically marine mean values are 

characteristic for the middle marine section (Fig. 4). 

The Z-values of the Markgrafneusiedl T1 well section are significantly lower in non-marine 

samples (mean 119.0 ±3.7) relative to the mean of marine samples (123.1 ±2.3). Only one 

sample interpreted as non-marine (MT1-4106.50) exceeds the suggested limit for non-marine Z-

values of 120 (Z=128.8; Fig. 8, Tables 1 and 2). 
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Fig. 8. Z-values after Keith & Weber (1964) of sediments in the well sections Aderklaa 81 (AD 81), 84 (AD 84), 92 

(AD 92), Glinzendorf T1 (GT1), Markgrafneusiedl T1 (MT1), Gänserndorf T3 (GFT3), Studienka 83 (STU 83), Závod 

57 (Z 57) and 68 (Z 68). Values from close-by samples were combined to mean values. Sample numbers in the 

figure are explained in Table 1. 

 

The Sr isotope values are not significantly different in marine and non-marine samples of the 

borehole Markgrafneusiedl T1 (Table 2). Only one marine sample lies on the marine standard 

curve for the Santonian to Campanian which straddles between 0.7074 and 0.7076 (Howarth & 

McArthur 1997; McArthur et al. 2001). The mean ratio of marine samples is only slightly lower 
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(and closer to the marine curve) with 0.7082 ±0.0007 compared to the non-marine mean isotope 

signal of 0.7089 ±0.0006. However, a general trend to ratios closer to the Sr-isotope curve for 

the marine interval is present (Fig. 4, Table 2). 

 

Table 2: Student´s t-test.  

Means and standard deviations of δ
13

C, δ
18

O and 
87

Sr/
86

Sr values are calculated for the marine and non-marine 

samples, respectively for the different localities (Markgrafneusiedl T1, Glinzendorf T1, Gänserndorf T3, Aderklaa 81, 

84, 92, Studienka 83, Závod 57, 68 and Maiersdorf trench), for the different Gosau basins (Glinzendorf Syncline, 

Gießhübl Syncline, Studienka/Slovakian Gosau and Grünbach Syncline) as well as for the whole sample set. For 

localities that contain both marine and non-marine samples, the Student´s t-test proves the significance (limit of 

significance <0.05; significant values are given in bolt) of the difference of the mean values (expressed by T-values). 

samples facies N mean stand. dev. T significance (t-test) 

Markgrafneusiedl T1 
δ

13
C 

non-marine 10 -2.8 1.5 
-3.726 0.001 

marine 13 -0.8 1.0 

δ
18

O 
non-marine 10 -5.1 1.3 

0.058 0.955 
marine 13 -5.1 0.3 

Z 
non-marine 10 119.0 3.7 

-3.259 0.004 
marine 13 123.1 2.3 

87
Sr/

86
Sr 

non-marine 3 0.7089 0.0006 
1.354 0.213 

marine 7 0.7082 0.0007 

Glinzendorf T1 
δ

13
C 

non-marine 11 -6.6 1.7 
-2.565 0.021 

marine 7 -3.8 2.9 

δ
18

O 
non-marine 11 -6.1 0.9 

-1.080 0.296 
marine 7 -5.5 1.2 

Z 
non-marine 11 110.9 3.9 

-2.670 0.017 
marine 7 116.9 5.7 

Gänserndorf T3 
δ

13
C 

non-marine 4 -4.6 0.2 
-4.738 0.001 

marine 6 -1.6 1.2 

δ
18

O 
non-marine 4 -4.7 0.1 

3.575 0.007 
marine 6 -6.1 0.8 

Z 
non-marine 4 115.5 0.4 

-3.744 0.006 
marine 6 121.0 2.9 

Glinzendorf Syncline 
δ

13
C 

non-marine 25 -4.8 2.3 
-4.813 0.000 

marine 26 -1.8 2.1 

δ
18

O 
non-marine 25 -5.4 1.2 

-0.030 0.976 
marine 26 -5.4 0.8 

Z 
non-marine 25 114.9 5.1 

-4.571 0.000 
marine 26 120.9 4.3 

Aderklaa 81 δ
13

C marine 3 2.1 0.1     

δ
18

O marine 3 -3.7 1.1 
 

  

Z marine 3 129.8 0.7 
 

  

Aderklaa 84 δ
13

C marine 2 -3.1 0.6 
 

  

δ
18

O marine 2 -4.7 0.3 
 

  

Z marine 2 118.7 1.5 
 

  

Aderklaa 92 δ
13

C marine 13 0.8 0.7 
 

  

δ
18

O marine 13 -4.0 0.9 
 

  

Z marine 13 126.9 1.4 
 

  

Gießhübl Syncline δ
13

C marine 18 0.6 1.5 
 

  

δ
18

O marine 18 -4.0 0.9 
 

  

Z marine 18 126.4 3.3     

Studienka 83 δ
13

C marine 1 0.2       

δ
18

O marine 1 -1.9 
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Z marine 1 126.8 
  

  

Zavod 57 δ
13

C marine 1 1.4 
  

  

δ
18

O marine 1 -2.3 
  

  

Z marine 1 129.1 
  

  

Zavod 68 δ
13

C marine 13 0.9 0.6 
 

  

δ
18

O marine 13 -3.9 1.5 
 

  

Z marine 13 127.2 1.6 
 

  

Slovakian Gosau δ
13

C marine 15 0.9 0.6 
 

  

δ
18

O marine 15 -3.7 1.5 
 

  

Z marine 15 127.3 1.6     

Maiersdorf Trench (Grünbach Syncline) 
δ

13
C 

non-marine 12 -6.3 2.5 
-1.924 0.064 

marine 20 -4.5 2.6 

δ
18

O 
non-marine 12 -7.5 1.2 

-1.383 0.177 
marine 20 -6.9 1.2 

Z 
non-marine 12 110.6 5.8 

-1.880 0.070 
marine 20 114.6 6.0 

all samples 
δ

13
C 

non-marine 37 -5.3 2.4 
-7.044 0.000 

marine 79 -1.4 2.8 

δ
18

O 
non-marine 37 -6.1 1.5 

-3.004 0.003 
marine 79 -5.2 1.6 

Z 
non-marine 37 113.5 5.6 

-6.723 0.000 
marine 79 121.8 6.5 

 

Negative δ13C mean values of -6.6 ±1.7 ‰ characterise intervals of the Glinzendorf T1 borehole 

that are interpreted as non-marine. The section at the top, interpreted as marine based on 

nannofossil presence, shows a mean δ13C value of -2.2 ±1.2 ‰. The possibly marine interval 

(indicated by higher boron concentrations, Hofer et al. in press) at around 3550 m is not verified 

using stable isotope data. The differentiation between marine and non-marine samples within 

the interval of Glinzendorf T1 is significant (Fig. 5, Table 2). 

Samples interpreted as marine based on the presence of nannofossils show slightly higher 

mean δ18O values of -5.5 ±1.2 ‰ compared to the non-marine mean value of -6.1 ±0.9 ‰ but 

this separation is not statistically significant (Table 2). 

Z-values of the Glinzendorf T1 borehole differ significantly in marine and non-marine samples 

(Table 2). Marine mean Z-values are higher (116.9 ±5.7) compared to non-marine mean values 

(110.9 ±3.9) but only two marine interpreted samples (GT1-3245, GT1-3249) show values 

higher than 120 (Fig. 8, Table 1 and 2). 

The Gänserndorf T3 profile is also represented by characteristically negative (i.e. limnic) δ13C 

mean values in the lower part and a less negative (i.e. marine) mean value at the top of the 

section (Fig. 5) as evidenced by a highly significant discrimination of the means of the two 

sample groups (Table 2). 

Against the general trend, marine mean δ18O values of -6.1 ±0.8 ‰ at Gänserndorf T3 are even 

lower than non-marine mean values of -4.7 ±0.1 ‰ (Table 2). This may be due to a stronger 

diagenetic overprint and/or a higher detrital input at Gänserndorf. 
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Marine mean Z-values are significantly higher (121.0 ±2.9) in contrast to non-marine mean 

values (115.5 ±0.4) at Gänserndorf T3 (Fig. 8, Table 2). 

The carbon isotopic composition of the carbonate fraction of the whole Glinzendorf Syncline is 

highly distinctive and successfully separates marine from non-marine samples (Table 2). Even 

though oxygen isotope ratios are not significantly discriminative, Z-values are significant with 

non-marine mean values of 114.9 ±5.1 and marine mean values of 120.9 ±4.3 (Table 2). 

 

Grünbach Syncline – Maiersdorf trench 

Supported by geochemical parameters, nannofossil content and stable carbon isotopic 

composition reported here, five marine to non-marine cycles have been recognized in the trench 

profile of the Grünbach Formation at Maiersdorf (Hofer et al. 2011). Samples of the non-marine 

intervals have lower δ13C mean values of -6.3 ±2.5 ‰ compared to the marine sample set with a 

mean of -4.5 ±2.6 ‰. Statistically, the significance is just below the level of significance of α=5 

% or 0.05 (Fig. 6, Table 2). However, strong fluctuations exist in the marine intervals (Fig. 6) 

probably reflecting the presence of some reworked carbonate or stronger diagenetic influence.  

Marine samples of the trench profile have higher δ18O mean values of -6.9 ±1.2 ‰ in contrast to 

lower mean values of -7.5 ±1.2 ‰ for non-marine samples but the difference is not significant 

(Fig. 6, Table 2). 

Generally, Z-values are relatively low within the Grünbach Formation with marine mean values 

of only 114.6 ±6.0 compared to a non-marine mean of 110.6 ±5.8. The significance is below the 

level of significance (Fig. 6, Table 2). 

 

Gießhübl Syncline 

δ13C values of the fully marine samples from the Gießhübl Syncline are uniformly high with a 

mean of -0.6 ±1.5 ‰. δ18O values with a mean of -4.0 ±0.9 ‰ also corroborate the marine origin 

of these sediments (Wessely 2006). Except the two samples of Aderklaa 84, all samples show 

Z-values above 120 (up to 130.3) representing clearly marine conditions (Fig. 5 and 6, Table 1 

and 2) which is in accordance with the micropalaeontologic data. 

δ13C mean values of 2.1 ±0.1 ‰ can be observed in the interval of the bathyal Nierental 

Formation between 3192.5 and 3193.5 m in the Aderklaa 81 borehole (Fig. 5). The δ18O mean 

value of the Aderklaa 81 interval is -3.7 ±1.1 ‰ (Table 2). 

Only at Aderklaa 84 the Upper Gießhübl Formation is represented by relatively low δ13C mean 

values of -3.1 ±0.5 ‰ but typically marine δ18O mean values of -4.7 ±0.3 (Fig. 5, Table 2). 
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The Gießhübl Formation at well Aderklaa 92, representing a deep-marine turbiditic facies (e.g. 

Wessely 2006) is characterized by marine δ13C mean values of 0.8 ±0.7 ‰ and δ18O mean 

values of 4.0 ±0.9 ‰ (Fig. 5, Table 2). 

 

Slovakian (Studienka) Gosau 

δ13C values of the marine Gosau formations of the Slovakian boreholes Studienka 83, Závod 57 

and 68 are all uniform and high (0.2 to 1.5 ‰) with a mean of 0.9 ±0.6 ‰ (Fig. 5, Table 1 and 2). 

Oxygen isotope values are also suggestive of marine conditions (Table 1 and 2). Z-values are 

above 120 with a mean of 127.3 ±1.6 (Fig. 8, Tables 1 and 2). 

 

 

Discussion 

 

Significance of stable isotopes for marine versus non-marine discrimination 

The discrimination plot of δ13C versus δ18O separates in principle marine samples of the 

Gießhübl Syncline and Slovakian wells from non- to marginal-marine samples of the Grünbach 

and Glinzendorf Syncline, and thus allows a distinction of major Gosau Group basin fills. A 

strongly positive Pearson correlation index of r=0.75 illustrates the correlation between stable 

carbon and oxygen isotopic composition, thus indicating a similar facies control on both isotope 

systems. The Student´s t-test suggests a significant discrimination of mean carbon and oxygen 

isotope ratios and Z-values of marine and non-marine samples for the whole data set (N=116). 

The mean non-marine carbon isotope value (-5.3 ±2.4 ‰) is significantly lower than the mean 

marine value of -1.4 ±2.8 ‰. A significance of α=0.000 (T=-7.04) indicates an effective 

distinction between marine and non-marine samples (Table 2.). 

A statistically significant differentiation (α=0.003; T=-3.00) is also present in the oxygen isotope 

values of marine versus non-marine samples, even though the difference between the mean 

marine (-5.2 ±1.6 ‰) and the mean non-marine value (-6.1 ±1.5 ‰) is relatively small (Table 2). 

Marine samples have higher mean Z-values (121.8 ±6.5) relative to mean values of non-marine 

samples (113.5 ±5.6) with a significance of α=0.000 (T=-6.72). 94.6 % (N=35 out of 37) of all 

non-marine samples have Z-values below 120, while only 67.1 % (N=53 out of 79) of all marine 

samples exceed the limit of 120 which is mainly due to the relatively low values at the Grünbach 

Syncline (Table 1 and 2). 

A discrimination based on δ13C and δ18O values of marine and non-marine samples (of the 

whole data set) is also highly significant (α=0.000; Wilks-lambda=0.649). The histogram of the 

discriminatory function clearly separates marine from non-marine samples (Fig. 9). 
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Fig. 9. Histogram of the 

discriminatory function split for the 

marine and non-marine group. For 

details see text. 

 

 

 

Influence of diagenesis 

The influence of diagenesis on the stable isotope compositions is difficult to assess using bulk-

rock samples and considering the fine-grained shaly to marly material used in this study. Most 

of the samples have low carbonate contents of around 30 wt. %. Only 20 % of the samples had 

more than 50 wt. % CaCO3. Selected samples of these pelitic rocks from well Markgrafneusiedl 

T1 where studied by CL. The bulk of the fine-grained carbonate was nonluminescent; only a 

small fraction of the carbonate in siltstones showed CL. This suggests that the diagenetic 

overprint of the carbonate is low, which is consistent with the pelitic nature of the sampled 

material which greatly limits water-rock interaction.  

Correlation indices of δ13C versus δ18O calculated separately for the different Gosau basins are 

low for the Gießhübl (r=0.28), Glinzendorf Syncline (r=0.36) and Studienka Gosau (r=0.31) and 

high only for the Grünbach Syncline (r=0.93; Hofer et al. 2011). Therefore, a notable diagenetic 

imprint is (except for the Grünbach Syncline) unlikely (e.g. Shen & Schidlowski 2000; Hamon & 

Merzeraud 2007). 
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Influence of carbonate reworking 

An issue especially for bulk-carbonate analysis of clastic sediments is the possible presence of 

reworked older carbonate material, whose quantification is difficult. Thin-section petrography 

and CL studies indicate the presence of detrital carbonate grains, mainly limestones, with 

amounts below 10 %. To further assess the influence of this detrital carbonate material 18 

samples (M-6, M-16, M-17, M-31, M-42, M-50, M-65, M-72, M-79, M-85, M-92, AD81/8-3193.4, 

AD84/2-2833.5, AD92/4-2922, AD92/8-3433, Z68-3883.6, Z68-3433, STU83-3430-35) were 

quantitatively analyzed for the presence of (detrital) dolomite. Only six samples contained some 

dolomite and only three of them contained more than 5 % (AD81/8-3193.4: 6.1 %, AD92/8-

3433: 8.3 % and Z68-3883.6: 29.9 %). A significant influence of detrital carbonate on the bulk 

stable isotope composition is therefore regarded as unlikely. 

Based on the composition of intercalated coarser grained clastic sediments like conglomerates 

and sandstones (e.g. Wagreich et al. 2011) reworking of older (Mesozoic) carbonates is largely 

limited to Triassic to Jurassic marine carbonates of the NCA which have δ13C values generally 

between -2 and 4 ‰ (e.g. Gawlick & Böhm 2000; Korte et al. 2005; Reinhold & Kaufmann 

2010). An inferred low influence of detrital carbonates on the stable isotope composition thus 

cannot explain unusually negative isotope values of marine sections such as in the Grünbach 

Formation. 

 

Strontium isotopes 

Strontium isotope values were measured only from core samples of well Markgrafneusiedl T1. 

Due to the small number of samples, the correlation indices between δ13C and 87Sr/86Sr as well 

as δ18O and 87Sr/86Sr are not significant (Fig. 7). The vertical trend of strontium isotopes, 

however, is clear, from relatively low values in the marine samples to higher values in the 

transitional to non-marine parts of the section. This trend can be interpreted either as reflecting 

admixtures of clay minerals and metamorphic minerals (e.g. mica) from the Austroalpine 

basement and/or detrital Triassic carbonates (Sr isotope values around 0.7076 - 0.7082 

according to Korte et al. 2003), but does not allow to distinguish marine from non-marine 

environments. As some values are higher than Triassic (and Jurassic) marine values detritus 

cannot be the ultimate reason for this shift as already observed in the marine samples, but we 

attribute this deviation to the high input of clay minerals from eroded basement units.  

 

Unusually negative isotope values of marine sediments in the Grünbach section 

Although a statistically significant separation of non-marine and marine environments using 

carbon isotopes is possible for most of the studied samples, some of the marine samples of the 



Gerald Hofer 

73 
 

Grünbach section are isotopically rather negative (up to -9 ‰ δ13C). The very high correlation of 

carbon and oxygen isotopes (Fig. 7) in this short section suggests a strong influence of 

diagenesis (probably with precipitation of new carbonate phases). This is consistent with the 

fact that the Grünbach Syncline experienced the highest thermal overprint of the study area 

(vitrinite reflectance values above 0.5 % Rr, Hofer et al. 2011). 

 

 

Conclusions 

 

Using stable carbon and oxygen isotope data of bulk carbonate, marine and non-marine fine-

clastic shaly sediments from boreholes of the Glinzendorf and Gießhübl Synclines and 

equivalents from Slovakia as well as sediments of the Grünbach Syncline can be distinguished. 

Mean carbon and oxygen isotope values of samples containing marine nannofossils and other 

evidences for marine deposition are distinctively higher (-1.4 and -5.2 ‰, respectively) 

compared to samples lacking marine indications (-5.3 and -6.1 ‰, respectively). Mean Z-values 

are higher in marine samples (mean >120) and lower in non-marine samples. This 

differentiation of marine and non-marine mean values is confirmed statistically by the Student´s 

t-test and discriminatory analysis. Looking at individual sections and locations, however, the 

discrimination between marine and non-marine depositional environments is not always 

statistically significant. 87Sr/86Sr ratios of marine samples of the Markgrafneusiedl T1 borehole 

are closer to the marine isotope curve for the Santonian and Campanian compared to limnic 

samples, but - possibly because of the limited number of samples – marine and non-marine 

samples could not be distinguished by this method. 
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Appendix 

 

Appendix I: see appendix A (of dissertation) 

 

Appendix II: 

Student´s t-test   N mean stand. dev. T α 

Non-marine group: B 60 106.6 29.2 0.996 0.321 

  B/Al* 60 133 33 -4.726 0.000 

  δ
13

C 37 -5.3 2.4 -7.044 0.000 

  δ
18

O 37 -6.1 1.5 -3.004 0.003 

  SiO2 60 50.5 10.5 6.451 0.000 

  Al2O3 60 15.8 4.5 4.092 0.000 

  TiO2 60 0.7 0.2 4.152 0.000 

  CaO 60 7.1 8.5 -6.468 0.000 

  LOI 60 12.5 7.0 -5.846 0.000 

  Sr 60 159.4 84.7 -9.551 0.000 

  Zr 60 151.3 42.8 4.518 0.000 

  factor 1 70 0.41 0.85 4.372 0.000 

Marine group: B 86 100.5 45.2 0.996 0.321 

  B/Al* 86 160 34 -4.726 0.000 

  δ
13

C 79 -1.4 2.9 -7.044 0.000 

  δ
18

O 79 -5.2 1.6 -3.004 0.003 

  SiO2 86 37.5 13.9 6.451 0.000 

  Al2O3 86 12.3 5.5 4.092 0.000 

  TiO2 86 0.6 0.3 4.152 0.000 

  CaO 86 18.5 12.7 -6.468 0.000 

  LOI 86 20.5 9.6 -5.846 0.000 

  Sr 86 439.8 252.6 -9.551 0.000 

  Zr 86 114.3 56.0 4.518 0.000 

  factor 1 100 -0.24 1.10 4.372 0.000 
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Appendix III: 

Student´s t-test for major elements and ratios 

(significant values in bolt) 

SiO2 GDS GBS SG SiO2/Al2O3 GDS GBS SG 

GHS 0.004 0.000 0.999 GHS 0.641 0.092 0.070 

GDS 
 

0.016 0.011 GDS 
 

0.074 0.094 

GBS 
  

0.000 GBS 
  

0.035 

Fe2O3 GDS GBS SG Fe2O3/Al2O3 GDS GBS SG 

GHS 0.032 0.019 0.021 GHS 0.598 0.633 0.016 

GDS 
 

0.393 0.000 GDS 
 

0.298 0.008 

GBS 
  

0.000 GBS 
  

0.769 

MgO GDS GBS SG MgO/Al2O3 GDS GBS SG 

GHS 0.986 0.002 0.009 GHS 0.473 0.000 0.013 

GDS 
 

0.001 0.009 GDS 
 

0.000 0.010 

GBS 
  

0.001 GBS     0.002 

CaO GDS GBS SG CaO/Al2O3 GDS GBS SG 

GHS 0.004 0.000 0.741 GHS 0.141 0.000 0.207 

GDS 
 

0.000 0.003 GDS 
 

0.002 0.034 

GBS     0.000 GBS     0.003 

Na2O GDS GBS SG Na2O/Al2O3 GDS GBS SG 

GHS 0.965 0.005 0.483 GHS 0.019 0.000 0.000 

GDS 
 

0.000 0.419 GDS 
 

0.000 0.000 

GBS     0.008 GBS     0.000 

K2O GDS GBS SG K2O/Al2O3 GDS GBS SG 

GHS 0.919 0.000 0.097 GHS 0.000 0.081 0.645 

GDS 
 

0.000 0.046 GDS 
 

0.000 0.000 

GBS     0.000 GBS     0.039 

TiO2 GDS GBS SG TiO2/Al2O3 GDS GBS SG 

GHS 0.140 0.000 0.111 GHS 0.165 0.207 0.519 

GDS 
 

0.000 0.001 GDS 
 

0.001 0.035 

GBS     0.000 GBS     0.768 

Al2O3 GDS GBS SG GHS: Gießhübl Syncline 

GHS 0.016 0.000 0.119 GDS: Glinzendorf Syncline 

GDS 
 

0.000 0.000 GBS: Grünbach Syncline 

GBS     0.000 SG: Studienka Gosau 
 

  



Gerald Hofer 

98 
 

Appendix IV: 

 

 

  

Dikriminant Analysis 

Variable Group Mean St. Dev. Wilks-Lambda Significance 

B 
non-marine 98.8 32.2 

0.999 0.737 
marine 96.1 37.1 

B/Al* 
non-marine 131.7 22.9 

0.862 0.000 
marine 158.2 33.0 

δ
13

C 
non-marine -5.5 2.2 

0.611 0.000 
marine -1.1 2.7 

δ
18

O 
non-marine -6.0 1.3 

0.896 0.002 
marine -4.9 1.6 

SiO2 
non-marine 46.8 10.6 

0.873 0.000 
marine 39.7 12.7 

Al2O3 
non-marine 14.4 4.2 

0.945 0.024 
marine 11.9 4.8 

TiO2 
non-marine 0.7 0.2 

0.946 0.026 
marine 0.6 0.3 

CaO 
non-marine 10.3 7.5 

0.869 0.000 
marine 19.2 11.5 

LOI 
non-marine 14.4 6.8 

0.886 0.001 
marine 20.6 8.3 

Sr 
non-marine 191.3 95.8 

0.726 0.000 
marine 485.7 253.1 

Zr 
non-marine 135.8 42.3 

0.942 0.020 
marine 110.6 48.3 

Test of Discr. Funktion:   
 

    

Scenario Wilks-Lambda Chi-Quadrat Significance 

 
  

a. 0.518 58.529 0.000 
 

  

b. 0.537 55.614 0.000 
 

  

c. 0.575 49.845 0.000 
 

  

d. 0.320 97.302 0.000     
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5.2 Manuscript 

 

The manuscript titled Provenance of the Upper Cretaceous to Eocene Gosau Group around and 

beneath the Vienna Basin (Austria and Slovakia) by Hofer G. and Wagreich M. was submitted 

at the Swiss Journal of Geosciences. The main purpose of this article is to reconstruct the 

provenance of the Gosau Group at the border zone between the eastern Alps and western 

Carpathians. Garnet and chrome spinel chemistry suggest dominant sediment transport from 

the Tethys suture to the south. Detrital garnets related to a metamorphic sole are present from 

the Coniacian to the Campanian. 

 

 

5.2.1 Provenance of the Upper Cretaceous to Eocene Gosau Group around and beneath 

the Vienna Basin (Austria and Slovakia) 

 

Hofer, G. & Wagreich, M. 

 

Submitted at: Swiss Journal of Geosciences 

Date of submission: 18.12.2012 

Status: Under review 

 

Comment of the author concerning the degree of participation 

The entire manuscript was written by Gerald Hofer (supported by co-author). Sample collection, 

preparation, sieving, heavy mineral separation, embedding and polishing of mounts, analysis by 

electron microprobe as well as calculations and interpretation of the data were performed by the 

author. 

Counting of heavy minerals was partly performed by OMV (R. Sauer and W. Hujer). 

 

Article structure, numbering and type of quotations are maintained as requested in the journal. 
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Abstract 

 

Chemistry of detrital garnets, chrome spinels and tourmalines in combination with the general 

heavy mineral distribution from the Upper Cretaceous to Eocene Gosau Group of the eastern 

part of the Eastern Alps and the western West Carpathians approve a precise picture of 

sedimentary provenance and paleogeographic evolution of that area. Coniacian to Campanian 

garnets are partly derived from high metamorphic rocks, probably from a metamorphic sole 

remnant of the southern Tethys ophiolitic suture zone. From there, tectonically high ophiolitic 

nappes, later on completely eroded, support mainly the paleogeographically southern Grünbach 

and Glinzendorf basin with ultramafic detritus represented by chrome spinels of a mixed 

harzburgite/lherzolite composition. A second possible ophiolitic source, the Penninic 

accretionary wedge to the north of the Gosau basins, only plays (if at all) a minor role. In 

contrast to that, only almandine-rich garnets could be observed from the Maastrichtian to the 

Eocene. Garnet chemistry suggests low-grade metamorphic metapelites from southern 

provenance. Ophiolite detritus is reduced in the Maastrichtian and disappears in the Paleocene 

(or Eocene in the Slovakian Gosau basin). 

 

 

1 Introduction 

 

The well documented sedimentation history of the Upper Cretaceous to Paleogene Gosau 

Group reflects ongoing tectonic processes at the active margin of the Austroalpine microplate 

(e.g. Faupl and Wagreich 1996). Several studies of heavy mineral assemblages contributed 

significantly to the understanding of detrital sources and moreover the paleogeographic 

evolution of that area during the Late Cretaceous to Paleogene (Woletz 1967; Faupl 1983; 

Gruber 1987; Winkler 1988; Wagreich and Marschalko 1995). But reconstructions of 

provenance are still puzzling and paleogeographic positions or correlations of various Gosau 

basins at the transition zone between the Eastern Alps and the Western Carpathians are still 

under debate (e.g. Wagreich and Marschalko 1995; Hofer et al. in press). Single grain chemistry 

of heavy minerals is an important tool in provenance analysis techniques (e.g. Henry and 

Guidotti 1985; Pober and Faupl 1988; Morton 1991; Von Eynatten and Gaupp 1999; Weltje and 

Von Eynatten 2004; Mange and Morton 2007; Meinhold et al. 2009; Aubrecht et al. 2009) but so 

far was only applied selectively to the Gosau Group (Pober and Faupl 1988). This study gives 

an overview of Gosau Group heavy mineral assemblages (old and new data) of the eastern part 
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of the Eastern Alps and the western part of the West Carpathians, plus new insights from single 

grain chemistry with the goal to improve provenance conceptions and to reconstruct the 

paleotectonic evolution of that area during the Late Cretaceous to Paleogene. 

 

 

2 Geological setting 

 

The Gosau Group of the Northern Calcareous Alps (NCA) comprises Upper Cretaceous to 

Paleogene sediments overlying folded and faulted Permian to Lower Cretaceous units 

(Wagreich and Faupl 1994). A subdivision into a fluvial, lacustrine to shallow-marine Lower 

Gosau Subgroup (Turonian to Santonian/Campanian, in some areas up to Maastrichtian) and 

into a deepwater dominated Upper Gosau Subgroup up to Eocene is defined (Faupl et al. 1987; 

Wagreich and Faupl 1994; Faupl and Wagreich 1996). 

Various Gosau Group deposits are exposed at the eastern part of the Eastern Alps (Austria) at 

the area of Gießhübl and Grünbach – Neue Welt at the south-western margin of the Vienna 

Basin and in the western part of the West Carpathians at the area of Brezová and Myjava 

(Slovakia) (Wagreich and Marschalko 1995) (Fig. 1). Beneath Neogene sediments of the 

Vienna Basin, NE-SW-striking Gosau units can be traced over several wells down to depths of 

more than 4000 m (Wessely 1993; Zimmer and Wessely 1996). During the Alpine orogeny, 

sediments of the Gosau Group were folded and are today arranged in synclines on different 

tectonic nappes of the NCA and on Carpathian units (Fig. 1). From north to south the Gießhübl 

Syncline, the Prottes Gosau Group, its Slovakian equivalents of Studienka and Brezová (here 

labeled as Slovakian Gosau), the Glinzendorf Syncline and the Grünbach Syncline are defined 

(Plöchinger 1961; Wessely 1974; 1984; 1992; 1993; 2000; 2006; Wagreich and Marschalko 

1995; Zimmer and Wessely 1996). These various Gosau depressions are interpreted as 

different basins. 
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Fig. 1: Simplified geological map of the eastern part of the Eastern Alps, the Vienna Basin and the western part of the 

West Carpathians with highlighted Gosau Group situated at the border and underneath the Neogene Vienna Basin 

(modified after Wagreich and Marschalko 1995; Zimmer and Wessely 1996). Sampled locations of wells and outcrops 

are marked. A N-S profile of the Grünbach area (after Plöchinger 1961) illustrates the recent arrangement of the 

Gosau Group in synclines. 

 

 

3 Stratigraphy 

 

Strata of the Gießhübl basin (Coniacian to Paleocene), which is part of the Lunz Nappe of the 

Bajuvaric Nappe system (Faupl and Wagreich 1996) of the NCA, starts with shallow-marine 

sandstones and breccias of the Coniacian/Santonian. The overlaying Nierental Formation of the 

Upper Santonian/Campanian to Lower Maastrichtian (Wessely 2006) is already attributed to the 

Upper Gosau Subgroup and comprises mainly calcareous marls of a pelagic to hemipelagic 

slope facies (Krenmayr 1999; Wagreich and Krenmayr 2005; Wagreich et al. 2011). The main 

part of the strata is represented by the Gießhübl Formation (subdivided into a Lower, Middle 
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and Upper Gießhübl Member), a massive deep-water turbidite to mass-flow-complex deposited 

below the calcite compensation depth (Faupl and Sauer 1978; Wagreich 2001a), with a 

temporal extent up to the Thanetian (Wessely 1992). Gosau Group sediments of the Gießhübl 

basin crop out at the area of Gießhübl, Alland and Altenmarkt/Triesting (Fig. 1). Equivalents of 

the Gießhübl Syncline are exposed around Lilienfeld, where the Gosau Group comprises 

Coniacian-Santonian Lower Gosau Subgroup units followed by the hemipelagic-pelagic 

Nierental, Spitzenbach and Gießhübl Formations of the Campanian to Maastrichtian (Wagreich 

1986; Wagreich et al. 2011). 

The Prottes Gosau Group (Coniacian to Paleocene) is a small, isolated, mainly conglomeratic 

subcrop complex lying on Tirolic nappes underneath the Neogene of the Vienna Basin between 

Prottes and Altenmarkt / Triesting (Wessely 2006). 

Because of the limnic to shallow-marine character with interbedded coal horizons of the Tirolic 

Glinzendorf basin (Santonian to Campanian or maybe Maastrichtian), it is sometimes 

interpreted as an easterly equivalent of the Grünbach basin (Wessely 2006). However, a 

continuous connection from the Grünbach Syncline underneath the Vienna Basin to the 

Glinzendorf Syncline is doubtful. Sediments of the Glinzendorf basin appear exclusively in the 

subsurface, detected by several oil-industry (OMV and NAFTA) wells like Gänserndorf ÜT3, T3, 

Markgrafneusiedl 1, N1, T1, Glinzendorf 1 and T1 (Wessely 2006), Gajary 125 (Mišík 1994; 

Ralbovsky and Ostrolucký 1996) or Záhorska Ves (Fig. 1). Basically, limnic to marginal-marine 

facies is dominant in the several hundred meter thick succession starting in the Santonian with 

dark marls and mudstones with some minor coal layers intercalated (Sachsenhofer and 

Tomschey 1992; Wessely 1992; 2006). Marls, mudstones and minor conglomerates continue 

up to the Campanian with a marine middle-part and non-marine clastics at the top (Wessely 

2006). Generally, this succession is also reported from the Slovakian part of the syncline 

(Gajary 125) with a lower and upper conglomeratic non-marine red interval and an intercalation 

of a marine grey interval (Mišík 1994). Here, a Maastrichtian (Wessely 1992; Pavlishina et al. 

2004) or even Paleocene top cannot be excluded (Ralbovsky and Ostrolucký 1996).  

The Grünbach basin (Santonian to Paleocene) is exposed at the south-western margin of the 

Vienna Basin in the area of Grünbach – Neue Welt (Plöchinger 1961) (Fig. 1). The connection 

to Upper Cretaceous rocks beneath the Neogene fill of the Vienna Basin is controversial (e.g. 

Hofer et al. 2011). The base of the Grünbach Gosau starts in the Upper Santonian with a 

characteristic red conglomerate and breccia horizon of an alluvial fan (Kreuzgraben Formation; 

e.g. Erkan 1972). A transgressive trend is documented by the overlying shallow-marine 

Maiersdorf Formation that contains calcareous breccias, minor sandy limestones (including 

corals, brachiopods and gastropods) and reef-forming rudist limestones (Summesberger et al. 
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2002). The limnic to marginal-marine Grünbach Formation of the Lower Campanian contains 

coal layers within marls and fine-clastic sandstones as well as a conglomeratic horizon 

(Summesberger et al. 2002; Wessely 2006) and is comparable to units at the base of the 

Glinzendorf Syncline. With the Upper Campanian to Maastrichtian Piesting Formation the facies 

changed to deep-marine Inoceramus marls and Orbitoides bearing sandstones (Hradecká et al. 

1999). The maximum depth of the basin is reached with the turbiditic Zweiersdorf Formation of 

up to Paleocene age (Summesberger et al. 2002). 

Slovakian Gosau outcrop equivalents are subdivided into the Upper Cretaceous Brezová Group 

(Coniacian to Maastrichtian) and the Paleogene Myjava Group (Paleocene to Eocene) 

(Wagreich and Marschalko 1995). A correlation of the so-called Brezová Depression striking 

ENE underneath the Slovakian part of the Neogene Vienna Basin with exposures at the north-

eastern margin at the area of Brezová with the Gosau Group is still being debated (a continuous 

distribution is unlikely). An affiliation to the Gießhübl Syncline is likely (Wagreich and 

Marschalko 1995) due to its bathyal character but also a correlation with the Prottes Gosau 

Group is debated (Wessely 1992). Strata start with the Upper Coniacian coarse-clasic to marly 

Ostriež Formation. Above the marl-dominated Santonian Hurbanova Dolina Formation of a 

neritic shelf facies, calcareous marls of the Campanian Košariská Formation (similar to the 

Nierental Formation) document a fast deepening of the basin. Further deepening results in 

massive turbidite units of the Podbradlo and Podlipovec Formation (Upper Campanian to 

Maastrichtian) with the intermediary Bradlo Formation. Again deep-marine turbiditic facies is 

recorded in the Paleocene to Eocene Priepastné and Jablonka Formation of the Myjava Group. 

A deposition underneath the calcite compensation depth is supposed for the Jablonka 

Formation analogue to the Gießhübl Formation (Wagreich and Marschalko 1995). 

 

 

4 Paleogeography 

 

Originally, Gosau Group sediments, as part of the NCA, were situated at the northern, 

tectonically active continental margin of the Austroalpine microplate, along the northern margin 

of the Adriatic plate (Faupl and Wagreich 1996; 2000). To the north, oblique subduction of the 

Penninic Ocean (Alpine Tethys of Stampfli et al. 2002) underneath the Austroalpine plate 

controlled the tectonic evolution of the continental margin (Wagreich, 1993a). The Gosau basins 

represent strike-slip dominated slope basins within an early accretionary structure due to 

southward subduction of the Penninic Ocean. This accretionary wedge existed from the 

Turonian to the Campanian and was composed of Austroalpine units, obduced ophiolites and 
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exhumed metamorphic units (Winkler 1988; Faupl and Wagreich 1996). Elevation above sea 

level is supposed for parts of this transpressional feature, and detritus supply (including 

ophiolitic detritus) is reported from the north into the Gosau basin (Dietrich and Franz 1976; 

Stattegger 1986; 1987; Pober and Faupl 1988; Faupl and Pober 1991). Paleotransport direction 

data from sediments of the Upper Aptian to Lower Cenomanian Tannheim-Losenstein basin 

(Wagreich 2001b) and the Lower Gosau Group suggest sediment transport mainly from 

northern provenance (Faupl 1983; Wagreich 1988). A second ophiolitic source area at this time 

is the Tethys suture zone (also Vardar/Meliata suture) to the south that supplied material for the 

Transdanubian Range and Dinarides as well (Pober and Faupl 1988; Von Eynatten and Gaupp 

1999; Árgyelán and Horváth 2002; Lužar-Oberiter et al. 2009). From the Santonian/Campanian 

to Eocene, subcrustal tectonic erosion of the accretionary wedge caused a collisional regime in 

the NCA and led to northwards deepening of the Gosau basin (Wagreich 1993a; 1995). The 

northern (Penninic) source area became more and more deactivated from that time on (Faupl 

and Wagreich 1996; Von Eynatten and Gaupp 1999). Only northwards-directed paleocurrents 

are documented in Upper Gosau sediments (Faupl 1983; Wagreich 1986; 1988). Today, the 

original palaeogeographic situation of the Gosau basins is largely obliterated due to polyphase 

tectonic deformation and large-scale thrusting within the Eastern Alps (e.g., Faupl and Wagreich 

2000). 

 

 

5 Heavy mineral assemblages 

 

The stable heavy minerals zircon, tourmaline and rutile are combined to the ZTR-index (Hubert 

1962), reflecting the mineralogical maturity of sediments (e.g. Pettijohn et al. 1973; Kutterolf 

2001; Garzanti and Andò 2007). During weathering and transport, these minerals accumulate 

and ZTR-index rises (ZTR-index increases with higher amounts of quartz and chert). 

Metamorphic heavy minerals are grouped as META = garnet + chloritoid + glaucophan + 

epidote group + titanite + staurolite + hornblende + disthene (Von Eynatten 1996; Von Eynatten 

and Gaupp 1999). 
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6 Mineral chemistry 

 

Geochemistry of single heavy mineral grains analyzed by microprobe techniques for questions 

of provenance has become widespread in sedimentology in the last decades (e.g. Henry and 

Guidotti 1985; Pober and Faupl 1988; Morton 1991; Von Eynatten 1996; Von Eynatten and 

Gaupp 1999; Weltje and Von Eynatten 2004; Mange and Morton 2007; Mikes et al. 2008; 

Aubrecht et al. 2009; Meinhold et al. 2009). Especially garnet, chrome spinel and tourmaline are 

reliable minerals because of their frequency and chemical variability. 

 

 

6.1 Garnet 

 

Garnet geochemistry is the most widely used single grain determination and discrimination tool 

for sedimentary provenance. This is because garnet is a frequent component in heavy mineral 

assemblages, it is relatively stable during weathering and diagenesis, and it shows a wide range 

in major element compositions, which is useful for provenance analysis (Morton 1985; 1991; 

Von Eynatten and Gaupp 1999; Mange and Morton 2007; Morton and Hallsworth 2007). The 

general formula of garnet is (Mg,Fe2+,Mn,Ca)3(Al,Cr,Ti,Fe3+)2(SiO4)3 with some other possible 

substitutions (Deer et al. 1962). Most garnets belong to the solid solution series between the 

most common end members almandine (Fe2+
3Al2[SiO4]3), pyrope (Mg3Al2[SiO4]3), spessartine 

(Mn3Al2[SiO4]3) and grossular (Ca3Al2[SiO4]3). Garnets are common in various metamorphic 

rocks of different P-T-facies but also in plutonic igneous rocks, pegmatites or even in ultramafic 

varieties and some acid volcanics. Generally, garnet-rich heavy mineral assemblages are 

associated with metamorphic provenance (Morton 1991; Von Eynatten 1996). Dominant pyrope 

contents are related to higher-pressure events of the host rock (Wright 1938; Preston et al. 

2002; Méres et al. 2012). Provenance discrimination is mainly based on triangle plots between 

various end members (Barth 1962; Von Eynatten 1996; Von Eynatten and Gaupp 1999; Preston 

et al. 2002; Morton et al. 2003; Méres 2008; Aubrecht et al. 2009). Almandine garnets from 

magmatic rocks can be classified by using binary diagram of MnO and CaO (Harangi et al. 

2001). 
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6.2 Chrome spinel 

 

Detrital chrome spinel (also chromian or brown spinel, [Mg,Fe2+][Cr,Al,Fe3+]2O4) is seen as an 

indicator of mafic and ultramafic provenance (such as peridotites and serpentinites) and 

commonly associated with ophiolites (Zimmerle 1984; Pober and Faupl 1988; Árgyelán and 

Horváth 2002; Mange and Morton 2007; Aubrecht et al. 2009; Meinhold et al. 2009). An 

increase of chrome spinel, which is chemically and mechanically relatively stable, in sediments 

during orogenic periods can be observed in the geological record (Mange and Maurer 1992). 

Due to the different behavior of the elements Cr, Mg and Al during fractional crystallization and 

partial melting processes and the temperature-dependent relation of Fe2+ and Mg between the 

mineral and silicate melt, chrome spinel geochemistry is a capable petrogenetic tool (Dick and 

Bullen 1984; Arai 1992). Different chemical ratios and concentrations of spinels are used to 

identify the tectonic setting of source rocks (Dick and Bullen 1984; Pober and Faupl 1988; 

Cookenboo et al. 1997; Lužar-Oberiter et al. 2009; Meinhold et al. 2009), although 

discrimination diagrams for provenance studies have also been criticized, e.g. by Power et al. 

(2000). Al2O3/TiO2 discrimination diagram after Kamenetsky et al. (2001) separates tectonic 

provenance regimes MORB (mid-ocean ridge basalt), OIB (ocean-island basalt), LIP (large 

igneous province), ARC (island-arc magmas) and SSZ (supra-subduction zone). Several plots 

use Cr# (= Cr/[Cr+Al]) and Mg# (= Mg/[Mg+Fe2+]) to discriminate spinel chemistry concerning 

questions of provenance (Dick and Bullen 1984; Pober and Faupl 1988; Arai 1992; Sciunnach 

and Garzanti 1997; Barnes and Roeder 2001; Hisada et al. 2004). Barnes and Roeder (2001) 

use the triangle plot Cr-Al-Fe3+ to display geotectonic settings. 

 

 

6.3 Tourmaline 

 

Tourmaline geochemistry is highly complex with a huge range of compositional variations 

(general formula: Na[Mg,Fe,Mn,Li,Al]3Al6[Si6O18][BO3]3[OH,F]) comprising of three end 

members: dravite (Mg-tourmaline), schorl (Fe-tourmaline) and elbaite (Li-tourmaline). Dravite 

and schorl as well as schorl and elbaite form a continuous solid solution series (Deer et al. 

1962). Detrital tourmaline originates mainly from granites, granite pegmatites, contact and 

regionally metamorphosed rocks or as recrystallized grains, or formed by metasomatic 

processes from schists, gneisses or phyllites (Mange and Maurer 1992). Because of its stability 

during weathering and diagenesis, tourmaline is a common detrital heavy mineral in siliciclastic 

sediments. The wide range of chemical composition provides the potential for geochemical 
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discrimination of provenance (Henry and Guidotti 1985; Henry and Dutrow 1992; Aubrecht and 

Krištίn 1995; Mange and Morton 2007; Tsikouras et al. 2011). Provenance discrimination is 

mainly based on triangle plots of Fe-Mg-Al and Fe-Mg-Ca after Henry and Guidotti (1985). 

Discrimination (MgO vs. FeO) between the different tourmaline varieties is given in Morton 

(1991). 

 

 

7 Methods 

 

7.1 Sample preparation for electron microprobe 

 

30 silt to sand-sized Gosau sediment samples were taken and analyzed from outcrops and drill 

cores (wells Aderklaa 84, 92, Markgrafneusiedl T1 and Závod 68) of the OMV-core sample 

repository (Fig. 1 and Table 1). The samples were crushed to small pieces and decalcified in 

acetic acid (at the University of Vienna) or hydrochloric acid (at OMV), which partly solve 

apatite. Heavy minerals were separated from the sieve fraction 0.063 to 0.4 mm by gravity 

settling in tetrabromethane with a specific gravity of 2.96 g/cm3 (Mange and Maurer 1992). This 

grain size fraction was selected because data from different studies and OMV in-house data, 

which all used this range of fraction, was used and compared to our data. The grain 

concentrates containing the whole heavy mineral fraction were embedded in epoxy resin 

(araldite mount) and polished (up to 1 µm on grinding disc). 

 

 

7.2 Electron microprobe 

 

Element analyses of single heavy mineral grains were carried out using a Cameca SX 100 

electron microprobe at the University of Vienna (Department of Lithospheric Research) at 

operating conditions of 15 kV and 20 nA. The analyses were made and calibrated against 

mineral standards followed by a PAP correction (after Pouchou and Pichoir 1984) applied to the 

data. 1064 measurements on 774 single grains of garnet (263 grains), chrome spinel (269 

grains) and tourmaline (242 grains) have been analyzed. B2O3 concentrations in tourmalines 

were defined between 9.660 and 9.982 as usual contents in common tourmalines. Oxygen and 

H2O were stoichiometrically calculated. The analytical error for the elements is controlled by 
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several factors, but generally below 5% (e.g. Bjerg et al. 2009). Subjective influence (of a 

special group of grains) was tried to minimize by randomly selecting grains one after another. 

Formula parameters and end members for the different minerals analyzed by electron 

microprobe were calculated using the software MINSORT (Petrakakis and Dietrich 1985) based 

on 12 oxygens for garnets and 32 oxygens for spinels. 

 

Gosau Formation Sample Age Sample Location Mineral Chemistry 

Gießhübl U-Gießhübl Fm A-1 Paleocene drill core Aderklaa 84, 2834.5 m Grt 

Gießhübl M-Gießhübl Fm A-2 Paleocene drill core Aderklaa 92, 3011.5 m Grt 

Gießhübl L-Gießhübl Fm A-4 Maastr-Paleoc drill core Aderklaa 92, 3112 m Grt, Tur 

Gießhübl L-Gießhübl Fm A-3 Maastr-Paleoc drill core Aderklaa 92, 3505 m Grt, Chr, Tur 

Gießhübl Nierental Fm TA-9 Campanian outcrop Tasshof Chr 

Gießhübl Nierental Fm TA-8 Campanian outcrop Tasshof Grt, Chr, Tur 

Gießhübl Con-San Sst L-221 Con-San outcrop Lilienfeld Grt, Chr, Tur 

Gießhübl Con-San Sst L-16 Con-San outcrop Lilienfeld Grt, Chr, Tur 

Gießhübl Con-San Sst MTW-4 Con-San outcrop Mitterwäldchen Chr, Tur 

Glinzendorf limnic-marine succession T1-01 San-Camp drill core Markgrn. T1, 3207.8 m Chr, Tur 

Glinzendorf limnic-marine succession T1-04 San-Camp drill core Markgrn. T1, 3272.56-60 m Grt 

Glinzendorf limnic-marine succession T1-02 San-Camp drill core Markgrn. T1, 3409.70-82 m Grt, Chr, Tur 

Glinzendorf limnic-marine succession T1-07 San-Camp drill core Markgrn. T1, 3546.25-55 m Grt 

Glinzendorf limnic-marine succession T1-06 San-Camp drill core Markgrn. T1, 3744.10-20 m Grt, Tur 

Grünbach Zweiersdorf Fm G-14 Paleocene outcrop Zweiersdorf-Oberhöflein Grt, Rut 

Grünbach Piesting Fm G-37 Camp-Maastr outcrop Malleiten-Fischau Tur 

Grünbach Piesting Fm G-10 Camp-Maastr outcrop Dreistätten-Muthmannsdorf Grt, Tur 

Grünbach Grünbach Fm G-22 Campanian outcrop 
 

Grt, Chr, Tur 

Grünbach Grünbach Fm M-63 Campanian outcrop Maiersdorf trench Chr, Tur 

Grünbach Grünbach Fm M-81 Campanian outcrop Maiersdorf trench Grt, Chr 

Grünbach Maiersdorf Fm G-9 Santonian outcrop 
 

Grt, Chr 

Grünbach Kreuzgraben Fm G-6B Santonian outcrop 
 

Grt, Chr 

Slovakian Jablonka Fm B-3B Eocene outcrop 
 

Grt, Tur 

Slovakian Dekov Vrch Fm Z-1 Paleocene drill core Závod 68, 3872.5-3883.6 m Grt, Tur 

Slovakian Paleogene (without precision) B-1 Paleogene outcrop Solosnica Grt, Tur 

Slovakian Priepastné Fm B-2B Paleocene outcrop Jablonka Grt, Chr, Tur 

Slovakian Podbradlo Fm B-7A Campanian outcrop Bradlo (monument) Chr, Tur 

Slovakian Košariská Fm B-6C Campanian outcrop Košariská Grt, Chr, Tur 

Slovakian Štvernik Fm B-8A Con-San outcrop Štvernik Chr 

Slovakian Coniacian-Santonian (w. p.) B-5B Con-San outcrop Brezová-Košariská Tur 

 

Table 1: Sample locations and affiliation to Gosau formations of all samples with analyzed heavy minerals by electron 
microprobe. 
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7.3 Evaluation/counting of heavy minerals 

 

523 samples have been used to evaluate and assess the assemblage of heavy minerals of the 

Gosau Group in the study area. 139 heavy mineral analyses (all of them have the same grain 

size fraction of 0.063 to 0.4 mm) have been taken from literature (Sauer 1980; Gruber 1987; 

Wagreich and Marschalko 1995); 384 samples were analyzed at the OMV laboratory (editor: R. 

Sauer) or taken from OMV in-house data (unpublished data; edited by W. Hujer, R. Sauer or 

unknown editors). Heavy mineral data from a different grain size spectrum (e.g. Woletz 1967: 

0.063 to 0.1 mm; or Mišίk 1994: unknown grain size spectrum and preparation procedure) were 

ignored because heavy mineral assemblages are dependent on grain size (e.g. Garzanti et al. 

2009). Apatite percentages were omitted because this mineral was at least partly solved by 

OMV preparation methods with HCl. The heavy mineral spectra were grouped in formations, 

members, age- or depth intervals (in case of well data) and averaged (Appendix I). Only 

samples with more than 50 counted grains (in most of the cases the number of counted grains 

is higher than 100) are used for statistics and the generalized heavy mineral profiles. 

 

 

8 Results 

 

8.1 Heavy mineral assemblages 

 

Data from the following generalized heavy mineral profiles (Fig. 2) have been adopted from 

literature (Sauer 1980; Gruber 1987; Wagreich and Marschalko 1995) and OMV in-house data 

(unpublished data; edited by W. Hujer, R. Sauer or unknown editors). 

The Gießhübl basin is generally characterized by a drastic rise of garnet concentrations and 

hand in hand with that, a drop in chrome spinel and zircon from the Coniacian/Santonian up to 

the Paleocene (Figs. 2, 3 and 4). Rutile (mean: 8.2 ± standard deviation: 7.9%) and tourmaline 

(5.3 ±4.9%) percentages are moderate/low and constant, some chloritoide is only found in the 

Nierental Formation (up to 8%) and in the base of the Lower Gießhübl Formation (up to 7%). 

Basal sandstones of the Coniacian/Santonian age (data from OMV wells Aderklaa 82, 

Schönkirchen T11 and T90, Strasshof T1, T9, T9a and T9b; N=27; Appendix I) are dominant in 

chrome spinel (49.1 ±32.1%) and zircon (28.7 ±21.5%) with low garnet concentrations (7.9 

±16.3%). Garnet populations rise to 32.8 ±22.2%, while chrome spinel (21.7 ±13.6%) and zircon 

(17.8 ±9.3%) is depleted in samples of the Nierental Formation (data from OMV wells of 
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Aderklaa 92; N=14; Appendix I). The base of the Lower Gießhübl Formation (N=6) is quite 

different to the rest of the formation and characterized by a dominant amount of chrome spinel 

(37.8 ±29.3%) with a garnet content of 22.0 ±18.5% (Sauer 1980). Generally, assemblages of 

the Gießhübl Formation are dominated by garnet (Lower G-Fm: 78.2 ±17.9%, N=139; Middle G-

Fm: 66.6 ±29.6%, N=52; Upper G-Fm: 82.0 ±6.9%, N=52) while chrome spinel is almost 

inexistent (Sauer 1980). 

Heavy mineral assemblages of the limnic-marine successions of the Glinzendorf basin are 

generally garnet-rich (45.4 ±27.5%) with moderate and fluctuating chrome spinel (24.4 ±30.0%) 

as well as moderate zircon (14.4 ±12.8%) and rutile contents (9.4 ±6.0%) and low tourmaline 

concentrations (3.1 ±2.5%) (Figs. 2, 3, 4 and 5). Chrome spinel dominant parts (up to 91.7%) 

correlate with non-marine strata within the wells Markgrafneusiedl T1 and Glinzendorf T1 (Hofer 

et al. in press). The Santonian/Campanian (maybe Maastrichtian; Wessely 2006) section is 

subdivided into five depth-sections of the wells Markgrafneusiedl T1 and Glinzendorf T1 that 

show similar heavy mineral assemblages. It has to be kept in mind, that the correlation between 

the two wells by depth level is certainly not accurate, because tectonic deformation is relatively 

complex within the subcrop of the Glinzendorf Syncline (Wessely 1992; 2006; Mišík 1994; 

Ralbovsky and Ostrolucký 1996). Generally, garnet contents rise and chrome spinel 

concentrations drop in marine and top sections and vice versa (Figs. 2, 3 and 4). The bottom 

interval between 4200 and 3900 m is characterized by relatively high amounts of chrome spinel 

(32.5 ±25.1%; up to 77%) and moderate amounts of garnet (37.4 ±25.0%). Garnet contents 

slowly increase between 3900 and 3700m (47.7 ± 33.9%) and 3700 and 3500m (54.5 ±22.8%), 

while chrome spinel is reduced (12.3 ±22.7%) between 3700 and 3500m. High chrome spinel 

(31.7 ±30.2%) and zircon (21.8 ±20.8%) contents characterize the interval between 3500 and 

3300m. At the top between 3300 and 3100m garnet accumulation dominates with 71.1 ±9.7%, 

while chrome spinel is more or less inexistent (2.3 ±2.5%). Similar heavy mineral assemblages 

(dominance of ZTR and chrome spinel) are observed for the borehole Gajary 125 (Mišίk 1994), 

but, due to unknown grain size spectrum and preparation procedure, this data was ignored for 

further evaluation during the present study. 

Late Cretaceous (Santonian to Maastrichtian) heavy mineral assemblages of the Grünbach 

basin are generally rich in chrome spinel, tourmaline, garnet, zircon, rutile and chloritoide, while 

in the Paleocene Zweiersdorf Formation garnet is the only dominant heavy mineral phase 

(Sauer 1980; Gruber 1987) (Figs. 2, 3, 4 and 5). Late Santonian Kreuzgraben and Maiersdorf 

formations are dominated by garnet (46.7 ±24.7% and 34.0 ±17.5%) with moderate, but 

fluctuating concentrations of chrome spinel (14.8 ±14.7% and 18.4 ±10.7%) and tourmaline (9.9 

±9.6% and 19.9 ±14.2%). Tourmaline (22.8 ±12.8%), chloritoide (17.1 ±14.7%), zircon (16.4 
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±11.4%) and rutile (16.1 ±12.6%) are present in high amounts in the Campanian Grünbach 

Formation (N=67). Chrome spinel and garnet contents are highly variable (between 0 and 61% 

and 0 and 86%, respectively), but relatively low in average (8.9 ±12.8% and 9.1 ±16.0%). With 

26.5 ±23.4% in average, chrome spinel is the dominant heavy mineral phase in the Piesting 

Formation but also tourmaline (20.1 ±9.9%), zircon (15.8 ±10.4%) and chloritoide (10.2 ±11.2%) 

concentrations are moderate to high. Garnet (13.3 ±20.1%) already predominates in the 

youngest intervals (Maastrichtian?) of the Piesting Formation with maximum values of 86% 

(Gruber 1987). Within the overlying Paleocene Zweiersdorf Formation this trend continues, and 

garnet is the dominant heavy mineral with a mean concentration of 86.3 ±4.6%. 

Tourmaline is the dominant heavy mineral of the Slovakian Gosau equivalents with 31.1 ±14.2% 

in average (Figs. 2 and 5). High to medium chrome spinel concentrations are characteristic for 

the Coniacian to Maastrichtian, medium to high amounts of garnet can be observed from the 

Late Campanian onwards (Wagreich and Marschalko 1995) (Figs. 2, 3 and 4). The ZTR index is 

higher compared to the Austrian Gosau equivalents due to the high tourmaline and constantly 

medium to high zircon percentages. Coniacian to Santonian strata is (except one zircon-rich 

sample at the base) characterized by chrome spinel (51.6 ±14.7%). Tourmaline contents are 

enriched as well (23.4 ±14.0%), while garnet is rare or even absent (4.0 ±4.7%) in these 

sediments. From the Campanian on chrome spinel concentrations are reduced (they typically 

scatter between 10 and 20%) and do not occur in the Eocene any more. While garnet is still 

depleted in the Campanian (6.0 ±5.1%) it rises up to 24.4 ±4.2% in the Bradlo Formation. 

Tourmaline is the dominant heavy mineral in the Campanian and Maastrichtian (35.2 ±10.4%), 

zircon is relatively high and constant as well in these sediments (22.0 ±8.0%). In the Paleocene, 

tourmaline concentrations are even slightly higher with a mean of 43.8 ±18.1% and a maximum 

content of 68% (Priepastné Formation). Garnet percentages are higher (17.1 ±8.7%), chrome 

spinel concentrations lower (9.7 ±5.1%) in the Paleocene as compared to the Late Cretaceous. 

Zircon (13.3 ±3.3%) and even chloritoide contents (8.0 ±5.7%) are relatively high as well. In the 

Eocene, garnet is the dominant heavy mineral phase with an average amount of 45.2 ±4.6%. 

Tourmaline concentrations are still high (28.1 ±7.9%) as it is characteristic for the whole 

Brezová and Myjava Group. Zircon contents are similar to the Paleocene, while chrome spinel 

is inexistent. 
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Fig. 2: Synthetic, composite heavy mineral profiles of the area of the Gießhübl, Glinzendorf, Grünbach and Slovakian 

Gosau basin. Number of samples (N) and authors (1-6) are given. Data has been taken from literature (1: Sauer 

1980; 2: Gruber 1987 and 3: Wagreich and Marschalko 1995), OMV in-house data (unpublished data; edited by 5: W. 

Hujer, 4: R. Sauer or 6: unknown editors) or have been edited by 4: R. Sauer at the OMV lab. Apatite percentages 

were omitted because it was partly solved. The heavy mineral spectra were grouped in formations (C-S Sst = 

Coniacian-Santonian sandstones; KF = Kreuzgraben Formation; MF = Maiersdorf Formation; StF = Štvernik 

Formation; HDF = Hurbanova Dolina Formation; DVF = Dedkov Vrch Formation; SuF = Surovin; JF = Jablonka 

Formation), members, age- or depth intervals (in case of well data) and averaged. 
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Fig. 3: Synthetic, composite profiles of garnet contents (mean, minimum and maximum values) of the area of the 

Gießhübl, Glinzendorf, Grünbach and Slovakian Gosau basin. Number of samples (N) and authors (1-6) are given. 

Data has been taken from literature (1: Sauer 1980; 2: Gruber 1987 and 3: Wagreich and Marschalko 1995), OMV in-

house data (unpublished data; edited by 5: W. Hujer, 4: R. Sauer or 6: unknown editors) or have been edited by 4: R. 

Sauer at the OMV lab. Apatite percentages were omitted because it was partly solved. The heavy mineral spectra 

were grouped in formations (C-S Sst = Coniacian-Santonian sandstones; KF = Kreuzgraben Formation; MF = 

Maiersdorf Formation; StF = Štvernik Formation; HDF = Hurbanova Dolina Formation; DVF = Dedkov Vrch 

Formation; SuF = Surovin; JF = Jablonka Formation), members, age- or depth intervals (in case of well data) and 

averaged. 
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Fig. 4: Synthetic, composite profiles of chrome spinel contents (mean, minimum and maximum values) of the area of 

the Gießhübl, Glinzendorf, Grünbach and Slovakian Gosau basin. Number of samples (N) and authors (1-6) are 

given. Data has been taken from literature (1: Sauer 1980; 2: Gruber 1987 and 3: Wagreich and Marschalko 1995), 

OMV in-house data (unpublished data; edited by 5: W. Hujer, 4: R. Sauer or 6: unknown editors) or have been edited 

by 4: R. Sauer at the OMV lab. Apatite percentages were omitted because it was partly solved. The heavy mineral 

spectra were grouped in formations (C-S Sst = Coniacian-Santonian sandstones; KF = Kreuzgraben Formation; MF = 

Maiersdorf Formation; StF = Štvernik Formation; HDF = Hurbanova Dolina Formation; DVF = Dedkov Vrch 

Formation; SuF = Surovin; JF = Jablonka Formation), members, age- or depth intervals (in case of well data) and 

averaged. 

  



Gerald Hofer 

119 
 

 



Gerald Hofer 

120 
 

Fig. 5: Synthetic, composite profiles of tourmaline contents (mean, minimum and maximum values) of the area of the 

Gießhübl, Glinzendorf, Grünbach and Slovakian Gosau basin. Number of samples (N) and authors (1-6) are given. 

Data has been taken from literature (1: Sauer 1980; 2: Gruber 1987 and 3: Wagreich and Marschalko 1995), OMV in-

house data (unpublished data; edited by 5: W. Hujer, 4: R. Sauer or 6: unknown editors) or have been edited by 4: R. 

Sauer at the OMV lab. Apatite percentages were omitted because it was partly solved. The heavy mineral spectra 

were grouped in formations (C-S Sst = Coniacian-Santonian sandstones; KF = Kreuzgraben Formation; MF = 

Maiersdorf Formation; StF = Štvernik Formation; HDF = Hurbanova Dolina Formation; DVF = Dedkov Vrch 

Formation; SuF = Surovin; JF = Jablonka Formation), members, age- or depth intervals (in case of well data) and 

averaged. 

 

Triangle plots of metamorphic minerals (META), stable minerals (ZTR) and ophiolite detritus 

(chrome spinel) (Pober and Faupl 1988) illustrate the general decrease of ophiolitic detrital 

influence from the Coniacian to the Eocene with a mixed source from the Coniacian to the 

Maastrichtian and an ophiolitic-free provenance in the Paleogene (Fig. 6). 

 

 

Fig. 6: Triangular plot of chrome spinel (ophiolite detritus), metamorphic (META = garnet + staurolite + kyanite + 

chloritoide + hornblende + glaucophane + epidote + titanite) and stable heavy minerals (ZTR = zircon + tourmaline + 

rutile) after Pober and Faupl (1988). Data set is grouped in age intervals. 
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8.2 Correlations and logratios of heavy minerals 

 

Pearson correlation indices of heavy minerals are shown in Appendix II. Ultrastable minerals 

zircon and rutile are (except for the Glinzendorf basin) positively correlated (r is up to 0.747). A 

significant positive correlation with tourmaline is not present (only for rutile and tourmaline at the 

Glinzendorf basin; r=0.476). Negative correlations between zircon/rutile and garnet can be 

observed for the Gießhübl and Grünbach basin and between rutile and chrome spinel for the 

Glinzendorf and Grünbach basin. The highest negative correlation indices are given between 

garnet and chrome spinel (Gießhübl basin: r=-0.704; Glinzendorf basin: r=-0.844; Grünbach 

basin: r=-0.144; Slovakian Gosau basin: r=-0.627). 

Logratio discrimination plots (Fig. 7) use the four dominant heavy mineral phases (garnet and 

chrome spinel) and indices (ZTR and META) (e.g. Von Eynatten 1996; Wagreich 1998). That 

creates four quadrants with specific heavy mineral associations: Quadrant I (Q I), with samples 

that are dominant in garnet and chrome spinel. Quadrant II (Q II) is characteristic for 

assemblages that are rich in garnet and other metamorphic associated heavy minerals. 

Quadrant III (Q III) contains samples with dominant concentrations of the stable heavy minerals 

zircon, tourmaline and rutile as well as metamorphic minerals. At quadrant IV (Q IV), samples 

with dominant amounts of chrome spinels and stable heavy minerals plot.  

Due to strong negative correlations between garnet and chrome spinel (Appendix II), only two 

percent of the data set plot in Q I implying that a dominance of garnet hand in hand with high 

amounts of chrome spinel is extremely rare (Fig. 7). Samples from the Coniacian-Santonian age 

are either dominated by chrome spinel and stable minerals or garnet and metamorphic minerals 

(46 and 41% plot in Q IV and II, respectively). Especially samples from the Gießhübl basin and 

Slovakian Gosau basin plot in Q IV, while samples from the Grünbach basin are dominated by 

garnet and metamorphic minerals. Generally, marine samples from the Glinzendorf basin plot in 

Q II, non-marine samples in Q IV (Fig. 7). Campanian heavy mineral assemblages of the 

Gießhübl basin show balanced amounts of garnet, chrome spinel, metamorphic and stable 

minerals and plot in the central part of Q II, III and IV. Samples from the Glinzendorf basin are 

mainly dominated by garnet; the Slovakian Gosau basin is rich in chrome spinel and stable 

minerals and plot in Q IV. Only samples from the Grünbach basin are neither dominant in garnet 

nor in chrome spinel and plot in Q III (Fig. 7). 69% of Maastrichtian samples group in Q IV, 

symbolizing dominance of chrome spinel and stable minerals (Fig. 7). Absence of chrome spinel 

and dominance of garnet in the Paleocene and Eocene result in dominant samples in Q II (80%) 

and Q III (18%) (Fig. 7). 
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Fig. 7: Logratio-diagrams of ln(Grt/ZTR) vs. ln(Chr/META) grouped in age intervals (a), Gosau basins (b) and Gosau 

basins for individual age intervals (c-f). Grt = garnet; Chr = chrome spinel; META = garnet + staurolite + kyanite + 

chloritoide + hornblende + glaucophane + epidote + titanite; ZTR = zircon + tourmaline + rutile. Pie charts illustrate 

the percentage of samples plotting in quadrant I to IV. 

 

 

8.3 Mineral Chemistry 

 

8.3.1 Garnet 

 

Analyzed detrital garnets (mean values of 

multiple analyzes from single grains are used for 

further calculations) are usually almandine-rich 

with 63 ±9% in average and a maximum of 85%. 

Only 12% of 263 analyzed garnet grains have 

compositions lower than 50% almandine. 

Grossular proportions are generally moderate to 

low with a mean of 18 ±9%. Only two grains show 

a dominant grossular component with 56 (B-3B) 

and 93% (G-22). Pyrope contents vary between 0 

and 46% with a low average of 12 ±7% (half of 

the samples have concentrations lower than 

10%) (Fig. 8). Mean pyrope contents are 

summarized in table 2. While low spessartine 

proportions are characteristic (6 ±6% in average), 

andratite and uvarovite is almost inexistent 

(Appendix III).  

 

Table 2: Mean pyrope contents of detrital garnets of various 

time and Gosau basin (GHB: Gießhübl basin, GDB: 

Glinzendorf basin, GBB: Grünbach basin, SGB: Slovakian 

Gosau basin). 

 

Mean pyrope contents of detrital garnets [wt.%] 

Con-San Mean Stand. Dev. N 

GHB 0.36 0.14 2 

GDB 
  

0 

GBB 0.20 0.05 30 

SGB 
  

0 

Campanian Mean Stand. Dev. N 

GHB 0.16 
 

1 

GDB 0.14 0.09 18 

GBB 0.17 0.07 19 

SGB 0.03 0.01 3 

Maastrichtian Mean Stand. Dev. N 

GHB 0.10 0.06 31 

GDB 
  

0 

GBB 
  

0 

SGB 
  

0 

Paleocene Mean Stand. Dev. N 

GHB 0.09 0.04 62 

GDB 
  

0 

GBB 0.11 0.06 39 

SGB 0.09 0.06 52 

Eocene Mean Stand. Dev. N 

GHB 
  

0 

GDB 
  

0 

GBB 
  

0 

SGB 0.09 0.09 6 
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Fig. 8: Synthetic, composite profiles of pyrope contents (mean, minimum and maximum values) in wt.% of garnets of 

the area of the Gießhübl, Glinzendorf, Grünbach and Slovakian Gosau basin. Number of samples (N) for different 

formations (C-S Sst = Coniacian-Santonian sandstones; KF = Kreuzgraben Formation; MF = Maiersdorf Formation; 

StF = Štvernik Formation; HDF = Hurbanova Dolina Formation; DVF = Dedkov Vrch Formation; SuF = Surovin; JF = 

Jablonka Formation), members, age- or depth intervals (in case of well data) is given.  

 

Various triangle plots show similar systematic trends of garnet populations in time and space 

(different Gosau basins) (Fig. 9). Generally, garnets of such compositions cannot be explicitly 

assigned to a specific lithology, because garnet chemistry is dependent on paragenesis and 

coexisting mineral phases. Higher amounts (around 20 and 30%) of pyrope and grossular are 

commonly associated with amphibolites, blueschist-associated eclogite or granulite source 

rocks. Pyrope contents of <50% exclude garnet peridotites and associated eclogites as possible 

source (Von Eynatten and Gaupp 1999). Components of high-grade metamorphic garnets 

supposed of being derived from amphibolites and granulites (mainly expressed by high contents 

of pyrope and grossular) are prominent from the Coniacian to the Campanian and disappear in 

the Maastrichtian to the Eocene, where dominant almandine-rich garnets suggest biotite schist 

and granite source. Mean pyrope values are high in the Coniacian-Santonian (20.6 ±7.0%) and 

Campanian (14.5 ±8.7%) and significantly lower in the Maastrichtian (9.7 ±5.8%), Paleocene 

(9.8 ±5.4%) and Eocene (8.8 ±9.1%). Discrimination diagram (almandine+spessartine – pyrope 

– grossular; Fig. 9) of Preston et al. (2002) indicates 49% of amphibolites and 29% of eclogite 

provenance in Coniacian-Santonian age. This “high-metamorphic” source is dominant 

compared to lower metamorphic-grade derived garnets from biotite schists (10%) and 

granites/pegmatites (10%). This influence of a high metamorphic character of garnets is still 

present (but reduced) in the Campanian (35% indicate amphibolites, 15% eclogites, 23% biotite 

schists and 17% granities as possible provenance). From the Maastrichtian to the Eocene there 

are no indications for high-grade metamorphic garnets any more. Biotite schists (around 70% 

plot in this field) are the supposed dominant source. The same trend can be demonstrated 

using the boundary conditions after Morton et al. (2003) with dominant garnets derived from 

amphibolites/granulite facies from the Coniacian to the Campanian in contrast to prevailing low-

grade metamorphosed almandine-rich garnets from the Maastrichtian onwards (Fig. 9). The 

general retrograde metamorphic character in time can also be observed in the almandine – 

pyrope – grossular plot (Fig. 9) after Méres (2008): The bigger part of Coniacian to Campanian 

garnets suggest compositions from granulite, eclogite and high amphibolites to granulite facies, 

and high-pressure eclogites, high-pressure mafic granulites and amphibolites as interpreted 

source rocks. Maastrichtian to Eocene detrital garnets plot more or less in the field of 

amphibolite facies and suggest a lower degree of metamorphism (e.g. Aubrecht et al. 2009). 
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Fig. 9: Almandine (Alm) + spessartine (Sps) – pyrope (Prp) – grossular (Grs)-triangle plot after Preston et al., 2002 

(left column) and Morton et al. (2003; middle column), and almandine (Alm) – pyrope (Prp) – spessartine (Sps)-

triangle plot after Méres (2008; right column) of detrital garnets. Plots are shown for individual age intervals with 

samples grouped in different Gosau basins (Gießhübl, Glinzendorf, Grünbach and Slovakian Gosau basin). Fields for 

interpreted provenance (lithologies or metamorphic facies) from where the garnets are supposed to be derived are 

given below the plots according to the authors. Pie charts illustrate the percentage of samples plotting in the different 

fields of provenance (gray scale indicates the metamorphic character of the provenance). 

 

There can be also a difference in the spatial distribution of detrital garnets observed. The 

Grünbach and Glinzendorf basins, which were paleogeographically located in the south of the 

Gosau depositional area, are generally characterized by a higher amount of garnets derived 

from a higher-metamorphic source compared to the northern Gießhübl and Slovakian basins. A 

statistical evaluation of this observation is not possible, because the different time periods are 

not always represented by samples from all Gosau basins. In the Slovakian basin, garnets do 

not suggest input of high-grade metamorphic (e.g. upper-amphibolitic, eclogitic) source rocks 

(Fig. 9). 

A clear interpretation of the almandine discrimination diagram (MnO vs. CaO) after Harangi et 

al. (2001) is not possible, because most of the sample points do not plot within the classification 

fields. Generally high-pressure garnets from M/I-type magmas and garnets from S-type 

magmas and metapelites are common (Fig. 10). 

 

 

Fig. 10: Binary discrimination 

diagram (MnO vs. CaO) for 

almandine garnets from magmatic 

rocks after Harangi et al. (2001). 1: 

high-pressure garnets from M/I-

type magmas; 2: low-pressure 

garnets from M/I-type magmas; 3: 

garnets from S-type magmas; 4: 

garnets from metapelites. 
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8.3.2 Chrome spinel 

 

MgO contents of the analyzed detrital chrome spinels (mean values of multiple analyses from 

single grains are used for further calculations) range from 6.8 to 19.7% with 13.3 ±2.4% in 

average. Mean Cr2O3 concentrations of 40.5 ±9.9% fluctuate between 10.7 and 58.5%. Mg# 

and Cr# show a broad range between 0.29 and 1.0 as well as 0.2 and 0.88, respectively, with 

means of 0.62 ±0.14 and 0.65 ±0.14. Trace element concentrations are constantly low with 

TiO2<0.43, NiO<0.38, MnO<0.33 and ZnO<0.31 (Appendix IV). Generally, zoned spinels could 

not be observed thus representing unaltered chemical composition (Pober and Faupl 1988). 

According to the Al2O3/TiO2 diagram of Kamenetsky et al. (2001), most of the detrital chrome 

spinels were derived from MOR-type peridotites and supra-subduction zone (SSZ) peridotites. 

Only a few samples trend to volcanic rock sources from island-arc basalts or MORB-type rocks 

(Fig. 11). 

 

 

Fig. 11: Discrimination 

diagram (Al2O3 vs. 

TiO2) of chrome 

spinels derived from 

various types of mafic 

and ultramafic rocks 

after Kamenetsky et al. 

(2001). LIP: large 

igneous province; OIB: 

ocean-island basalt; 

MORB: mid-ocean 

ridge basalt; ARC: 

island-arc basalt; SSZ: 

supra-subduction 

zone. 

 

 

Generally, chrome spinels fit well to the field of ophiolites (peridotites of alpine type) using the 

Mg# vs. Cr#-diagram of Pober and Faupl (1988) (Fig. 12). The influence of metamorphic spinel 

is negligible. Most of the samples plot in the field of type II ophiolite (peridotite) provenance, 

which is a transitional classification comprising type I and III (Pober and Faupl 1988). Samples 

derived from type I (Cr#<0.6; lherzolite composition) and III (Cr#>0.6; harzburgite composition)  
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Fig. 12: Mg/(Mg+Fe
2+

) vs. Cr/(Cr+Al) of detrital chrome spinels after Pober and Faupl (1988). Plots are shown for 

individual age intervals with samples grouped in different Gosau basins (Gießhübl, Glinzendorf, Grünbach and 

Slovakian Gosau basin). Pie charts illustrate the percentage of samples plotting in harzburgite (H) or lherzolite (H) 

provenance field. 

 
ophiolites are similarly distributed for the whole dataset. About two-thirds of the analyzed grains 

are related to harzburgite composition compared to lherzolite provenance. Looking in detail, 
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there is a significant difference in time and space (various Gosau basins). In the Coniacian-

Santonian, harzburgite composition is with around 75% dominant compared to 14% of lherzolite 

related source. This dominance of harzburgite peridotites is reduced in the Campanian (53% 

harzburgite compared to 41% lherzolite composition). The mean of Cr# of the Coniacian-

Santonian is with 0.68 ±0.11 significantly different from the Campanian with 0.61 ±0.16. A 

significance of 0.000 (T=3.773) is proved by Welch´s t-test, which was used because equality of 

variance is not given. 63 and 30% of Maastrichtian to Paleocene spinels are related to 

harzburgite respectively lherzolite source. Paleogeographically northern basins have a 

significant higher influence of harzburgite character (74% in the Gießhübl basin; 65% in the 

Slovakian basin) compared to southern basins (44% in the Glinzendorf basin; 47% in the 

Grünbach basin). 

 

 

8.3.3 Tourmaline 

 

Generally, tourmaline chemistry of the analyzed formations (mean values of multiple analyzes 

from single grains are used for further calculations) range to a great degree in major element 

concentrations: Al2O3: 22.4 - 39.3 (mean: 32.1 ±2.2), FeO: 0.3 – 23.4 (mean: 8.1 ±2.8), MgO: 

0.0 – 14.8 (mean: 6.6 ±1.6), CaO: 0.0 – 17.4 (mean: 0.5 ±1.1) (Appendix V). Mixtures of dravite 

and schorl are most common with no specific differences in time or space (Fig. 13). Minor and 

trace element concentrations fluctuate between 0.0 and 3.1 (Na2O), 1.9 (TiO2), 1.4 (F), 1.0 

(K2O) and 0.4 (MnO). Chemistry of cores and rims vary differently strong between almost zero 

and a few weight percentages (Appendix V). 

 

 

Fig. 13: Discrimination diagram (MgO vs. FeO) of 

tourmalines after Morton (1991) indicating the various 

tourmaline varieties (schorl, dravite, uvite and elbaite). 

 



Gerald Hofer 

131 
 

Provenance-discrimination plots (Fe-Mg-Al and Fe-Mg-Ca after Henry and Guidotti 1985) 

indicate a generally mixed source of various metapelites, Fe3+-rich quartz-tourmaline rocks and 

granitoids (Fig. 14). Neither in time, nor in space (paleogeographic adjustment of the Gosau 

basins), no clear change in the source is identifiable. According to these plots, there is no clear 

evidence for the occurrence of tourmalines derived from metaultramafic rocks and Cr, V-rich 

metasediments, which would be indicative for an ophiolitic provenance. 

 

 

Fig. 14: Fe
tot

 – Al
tot

 – Mg and Fe
tot

 – Ca – Mg-triangle plot of detrital tourmalines after Henry and Guidotti (1985). 

Plots are shown for individual age intervals with samples grouped in different Gosau basins (Gießhübl, Glinzendorf, 

Grünbach and Slovakian Gosau basin). Fields for interpreted provenance from where the tourmalines are supposed 

to be derived are given below the plots according to the authors. 

 

 

9 Discussion 

 

Heavy mineral assemblages of Coniacian-Campanian sediments are characterized by 

prevailing chrome spinel, followed by zircon, tourmaline and garnet in all Gosau basins (Fig. 2). 

This indicates erosion of an ophiolitic source. Primarily, this detritus was interpreted only to be 

derived from northern Penninic provenance (Dietrich and Franz 1976; Stattegger 1986). 

Chemical analysis of detrital chrome spinels (Pober and Faupl 1988) and sedimentological 
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evaluation of serpentinitic sandstones (Wagreich 1993b) introduced the ophiolitic Tethys suture 

zone to the south as a significant second source area (Fig. 15). This southern ophiolite complex 

supplied clastic material at least since the Early Cretaceous (Decker et al. 1987; Von Eynatten 

and Gaupp 1999) up to the Maastrichtian and is now fully eroded. Today, the only evidence for 

this ophiolitic thrust unit(s) gives basic volcanic components of conglomerates (Gruber et al. 

1992), serpentine fragments in sandstones (Wagreich 1993b) and (extremely) chrome spinel-

rich heavy mineral assemblages. These ophiolite massifs of the Vardar/Meliata suture support 

chrome spinel-rich detritus in larger regional scale (Pober and Faupl 1988; Árgyelán 1996; Von 

Eynatten and Gaupp 1999; Lenaz et al. 2009; Lužar-Oberiter et al. 2009; 2012). In addition, 

high amounts of Cr and Ni in non-marine fine-grained clastic sediments of the Glinzendorf basin 

suggest a dominant ophiolitic detrital supply in proximal, paleogeographically southern basins 

(Hofer et al. in press). Generally, serpentinites that provided those massive amounts of detrital 

chrome spinels are much more common in Tethyan ophiolites and relatively scarce in Penninic 

units. Chrome spinels from northern Gosau basins have characteristically higher Cr# (mean: 

0.67 ±0.10) compared to spinels from southern basins (0.60 ±0.18) and indicate harzburgite 

source (Fig. 12). Spinels from Penninic ophiolites from the Tauern, Unterengadin (Pober and 

Faupl 1988) and Rechnitz window (Mikuš and Spišiak 2007), which are probably comparable to 

a possible northern ophiolitic provenance, commonly have lower Cr# indicating lherzolitic 

composition. Generally, chemistry of chrome spinels is hardly distinguishable between Meliata 

and Penninic ultramafics (Pober and Faupl 1988; Mikuš and Spišiak 2007). Hence, chrome 

spinel data do not confirm dominant detrital input of Penninic ophiolite source, but however 

minor influence is likely. Detrital supply from the accretionary wedge is supposed at least for the 

Tannheim-Losenstein basin in the Early Cretaceous (Wagreich 2001b). 

Chrome spinel chemistry of southern Gosau basins point to a provenance from a mixed 

harzburgite and lherzolite source of the Tethys suture sensu Pober and Faupl (1988) and Faupl 

and Wagreich (2000). Analogue detrital chrome spinels from Dinaric Cretaceous basins (Lužar-

Oberiter et al. 2009) and chrome spinels from Dinaric ophiolites (Maksimovic and Majer, 1981), 

probably comparable to the fully eroded southern provenance, show equal chemistry. 

Supplementary to dominant spinel portions, metamorphic derived minerals are important in 

Coniacian to Campanian heavy mineral assemblages (Fig. 2). Garnet chemistry indicates a 

mixed source of high- to low-grade metamorphosed provenance (Fig. 9). High amounts of 

garnets derived from HP/UHP conditions of granulite, eclogite and amphibolite facies can be 

observed in the Gießhübl, Glinzendorf and Grünbach basin. Garnets from the Slovakian basin 

do not suggest higher metamorphic character, which can also be an effect of low number of 

samples. Garnet chemistry and spatial distribution of these high-grade metamorphosed grains   



Gerald Hofer 

133 
 

 

Fig. 15: Plate tectonic model for the Eastern Alps and Western Carpathians during the deposition of the Gosau Group 

with associated souce areas of detritus. Types of detrital garnets and chrome spinels are marked from various 

provenances: GrtLM: low-grade metamorphosed garnets, GrtHM: high-grade metamorphosed garnets, ChrH: chrome 

spinels from mainly harzburgite-provenance, ChrL: chrome spinels from mainly lherzolite-provenance. 
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point to high metamorphic units of the Tethys suture to the south as the most likely source area. 

Investigations on amphibolite pebbles (upper amphibolites facies) from the Grünbach Syncline 

suggest remnants of the metamorphic sole of Tethys ophiolite sheets as ultimate provenance 

(Schuster et al. 2007). Similarities (e.g. symplectitic textures and cooling ages) to amphibolites 

from the metamorphic sole at the base of the Dinaric ophiolites are conspicuous, and are not 

known from Austroalpine metamorphic units. These (upper) amphibolite-facies metamorphic 

soles generally indicate basaltic and sedimentary protoliths (Carosi et al. 1996; Dimo-Lahitte et 

al. 2001; Elitok and Drüppel 2008; Mikes et al. 2008). Garnet chemistry from Schuster et al. 

(2007; data from amphibolite pebbles of the Lower Gosau Group) and Balen et al. (2003; data 

from the Dinaric Krivaja-Konjuh ultramafic massif, Bosnia) are identical to our results (Fig. 9). 

Similar compositions of detrital garnets are also observed in the Dinaride Ophiolite Zone 

mélange in Bosnia, which are attributed to the sub-ophiolitic metamorphic sole (Mikes et al. 

2008).  

 

 

Fig. 16: Simplified geological map of the Eastern Alps (east of Innsbruck) after Egger et al. (1999). Highlighted 

Austroalpine crystalline complexes are supposed to be the source area for Paleogene almandine-rich garnets of the 

Gosau Group in the study area. 

 

The influence of ophiolitic detritus is present until the Maastrichtian with chrome spinels of 

harzburgite dominant source (Figs. 2, 6, 12 and 15). At this time, detrital input only comes from 
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the south (Wagreich and Faupl 1994). Nappes of high metamorphic facies in the south are 

already eroded at this time and garnet chemistry generally indicates low metamorphic 

metapelites as provenance (Fig. 9). 

Paleogene heavy mineral assemblages are only dominated by garnet (around 80%), and 

tourmaline in the Slovakian basin (Fig. 2). Chrome spinel is inexistent, except minor amounts in 

the Slovakian Gosau, probably due to reworking of older Gosau sediments. Garnet chemistry is 

analogue to the Maastrichtian from low metamorphic, probably metapelitic source (Fig. 9). 

Garnet chemistry is uniform and almandine-rich, equal to garnets from the Austroalpine 

Crystalline Complexes of the Eastern Alps like the Wölz, Rappold, Radenthein, Plankogel, 

Koralpe and Saualpe Complex (Schuster and Frank 1999; Habler and Thöni 2001; Faryad and 

Hoinkes 2003; Bestel et al. 2009) (Fig. 16). Abundant amounts of garnet mica schist lithoclasts 

e.g. in the Gießhübl Formation corroborate these units as the most likely sources (Sauer 1980). 

High metamorphic and ophiolitic nappes from the Tethys suture zone are already eroded (Fig. 

15). Local ophiolitic remnants only provide clastic material for the easternmost Slovakian Gosau 

basin. Equivalent crystalline complexes like in the Eastern Alps do not exist in the Carpathians. 

Significantly higher ZTR-indices and slightly higher degrees of roundness of garnets from 

Paleogene heavy mineral assemblages in the Slovakian part compared to the Gießhübl and 

Grünbach basin imply a more distal paleogeographical position of that sedimentation area.  

 

 

10 Conclusions 

 

Occurrence of detrital garnets from high metamorphic source and chrome spinels of a mixed 

harzburgite and lherzolite provenance in the Coniacian to Campanian Gosau Group suggests 

dominant sediment transport from the Tethys suture situated south of the NCA. At this time, a 

mélange of high metamorphic and ophiolitic nappes from the hanging wall of the northwards 

thrust onto the Austroalpine realm acts as source area for the Gosau basins. Detrital garnets 

with high proportions of pyrope (and grossular) may report erosion from relics of a metamorphic 

sole. Harzburgite dominant chrome spinels especially in the paleogeographically northern 

basins indicate only minor influence of the northern Penninic accretionary wedge as a second 

provenance. From the Maastrichtian on, only low- to medium-grade metamorphic garnets 

mainly from metapelites of southern provenance can be observed. Moderate chrome spinel 

contents represent ultimate erosion of ophiolitic structures in the south. In the Paleogene nearly 

no ultramafic detritus is supported by the hinterland and garnets from low grade metamorphic 

source dominate the heavy mineral assemblages. These almandine-rich garnets show equal 
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chemical composition like garnets from the Austroalpine Crystalline Complexes of the Eastern 

Alps (Wölz, Rappold, Radenthein, Plankogel, Koralpe and Saualpe Complex). Tourmaline 

chemistry generally indicates a mixed source of metapelites and granitoids, but no significant 

variation in time can be observed. 
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Appendix  

 

Appendix I: see appendix B (of dissertation) 

Appendix II: 

Gosau zrn rut bkt/ana mon tur grt sta cld chr tit epi hbl gln N 

Gießhübl rut .467              
290 

bkt/ana -.131 -.207             
  

mon .126 .015 .132            
  

tur .112 -.031 .211 .033           
  

grt -.759 -.462 .077 -.098 -.273          
  

sta .005 -.043 .175 -.038 .076 -.002         
  

cld .054 .086 .104 .135 .347 -.143 .024        
  

chr .182 -.052 -.047 .020 .038 -.704 -.031 -.036       
  

tit -.059 .027 -.067 -.051 .149 -.044 -.016 .049 .007      
  

epi .038 .030 .149 -.045 .166 -.094 .322 .113 .006 .000     
  

hbl -.052 .038 -.048 -.036 .131 -.031 -.038 .024 -.051 .634 .141     
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Glinzendorf rut .105                         71 

bkt/ana -.056 -.045             
  

mon .179 .375 .127            
  

tur .148 .476 .221 .454           
  

grt -.324 .249 .065 -.006 -.042          
  

sta -.208 .149 .142 -.149 -.018 .343         
  

cld -.205 .301 .062 -.010 .170 .421 .183        
  

chr -.160 -.542 -.085 -.225 -.235 -.844 -.280 -.411       
  

tit .312 .295 .101 .165 .256 -.098 -.021 -.010 -.144      
  

epi .139 -.048 -.081 -.083 .238 -.138 -.092 -.113 .068 -.068     
  

hbl -.051 -.018 -.081 -.032 .041 .123 .089 .119 -.094 -.068 -.014    
  

gln -.090 -.027 -.116 -.045 -.048 .189 .372 .070 -.133 .016 -.020 -.020   
  

Grünbach rut .353              
120 

bkt/ana .409 .462             
  

mon .590 .348 .493            
  

tur .077 -.037 -.049 -.111           
  

grt -.531 -.457 -.364 -.277 -.454          
  

sta -.042 -.176 -.106 -.101 .218 .017         
  

cld .126 .323 .321 .146 -.017 -.507 -.065        
  

chr -.224 -.347 -.329 -.262 .073 -.144 -.092 -.271       
  

tit .112 .417 .316 .302 -.016 -.294 -.126 .184 -.008      
  

epi -.103 -.216 -.200 -.142 -.141 .018 .024 -.189 -.089 -.171     
  

hbl -.160 -.289 -.208 -.185 .003 .050 .208 .045 -.009 -.202 .030    
  

gln -.015 -.181 -.224 -.151 .010 -.109 .230 .027 -.072 -.116 .344 .284   
  

dis .065 -.063 .126 .038 -.049 .006 .087 .044 -.041 .158 -.038 .025 -.045 
  

Slovakia rut .747              
42 

bkt/ana .105 .515             
  

mon .105 .451 .832            
  

tur -.280 -.381 -.338 -.343           
  

grt -.138 -.092 -.137 -.052 -.012          
  

sta .021 .002 -.119 -.096 .008 .095         
  

cld -.095 -.081 .121 .238 .202 -.265 -.076        
  

chr -.341 -.310 .010 -.053 -.408 -.627 -.116 -.061       
  

tit -.041 .447 .592 .683 -.399 .234 .138 -.026 -.102      
  

epi -.025 -.094 -.074 -.056 -.118 .062 .284 .023 -.009 -.067     
  

hbl -.037 -.130 -.314 -.285 .002 -.133 .438 .072 .137 -.214 .350    
  

gln -.153 -.261 -.281 -.219 -.186 -.023 .301 .188 .209 -.200 .755 .363   
  

dis -.042 -.099 .008 .270 .036 .067 -.083 .665 -.153 -.061 -.037 -.091 .196 
  

 

Appendix III: see appendix C1 (of dissertation) 

Appendix IV: see appendix C2 (of dissertation) 

Appendix V: see appendix C3 (of dissertation)
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6. Additional results 

 

In this result section, only results that were not presented in any of the publications or 

manuscripts are reported. 67 cutting samples of wells from the Gießhübl (Aderklaa 81, 84, 92 

and Strasshof T9) and Glinzendorf Syncline (Gänserndorf T3, Glinzendorf T1 and 

Markgrafneusiedl T1) were geochemically analyzed analogue to core and outcrop samples 

(appendix A). 

 

 

6.1 Bulk rock geochemistry of cuttings 

 

Before using geochemistry of cutting samples equivalent together with core and outcrop 

samples, possible contamination effects like drilling mud or drill bit fragments, that could 

influence the geochemical signal respectively paleodepositional, facies or provenance 

interpretations, are evaluated and compared to core/outcrop samples. Interactions with drilling 

mud and (permeable) sediments are reported in various studies (Kleven et al., 1997; Lepland et 

al., 2000; Bottig, 2008). Artificial abrasion remnants from drill heads are also common 

accessories in cutting samples. On the other hand, core and cutting samples are equivalently 

used together in recent geochemical or chemostratigraphic studies (e.g. Pearce et al., 2005). 

 

 

6.1.1 Major elements 

 

Major element oxides can vary due to lithological and grain size differences quite drastic 

(appendix A). Element oxides SiO2, Fe2O3, CaO, MgO, Na2O, TiO2, Cr2O3 and K2O are 

normalized to Al2O3 to reduce these effects. Pearson correlation indices are calculated 

separately for Glinzendorf and Gießhübl sample group as well as for core/outcrop and cutting 

samples. Generally, SiO2, Fe2O3, Na2O, TiO2, and K2O show strong positive correlations with 

Al2O3 while CaO is negative correlated. MgO and Cr2O3 do not show any significant correlation 

trends with Al2O3 (Figs. 6.1, 6.2).  
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Fig. 6.1: Discrimination plots of the major element oxides SiO2, Fe2O3, CaO and MgO against Al2O3. Graphs on the 

left column are grouped in samples from the Glinzendorf and Gießhübl Syncline; plots on the right side are divided 

into core/outcrop and cutting samples. Pearson correlation index (r), squared Pearson correlation index (R
2
) and 

number of samples (N) are given. 
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Fig. 6.2: Discrimination plots of the oxides Na2O, TiO2, Cr2O3 and K2O against Al2O3. Graphs on the left column are 

grouped in samples from the Glinzendorf and Gießhübl Syncline; plots on the right side are divided into core/outcrop 

and cutting samples. Pearson correlation index (r), squared Pearson correlation index (R
2
) and number of samples 

(N) are given. 
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SiO2 contents are generally higher (mean=45.5 ±12.7) and fluctuate stronger within the 

Glinzendorf Syncline resulting in a lower correlation index of SiO2 and Al2O3 (r=0.783) compared 

to the Gießhübl Syncline (mean=39.3 ±11.3; r=0.855). SiO2 values of cuttings do not differ from 

core/outcrop samples of the data set (Fig. 6.1). Si/Al ratios, a proxy for quartz content in clays 

(Hofmann et al., 2001), vary from 2.14 to 10.41 (mean=2.9 ±0.8). Fe2O3 concentrations of the 

Glinzendorf Syncline are slightly higher (mean=5.9 ±2.0) showing several outliers from the 

general trend compared to Gießhübl samples (mean=4.8 ±1.5). These outliers (GT1-3409.5 

shows the highest Fe2O3 accumulation of 18.49%) are all associated with core samples 

(cores/outcrops: r=0.680; cuttings: r=0.925; Fig. 6.1). A strong negative correlation between 

CaO and Al2O3 is given for core and cutting samples (r=-0.910). CaO values are generally lower 

and constant in cutting samples (mean=12.7 ±6.5) compared to core/outcrop samples 

(mean=14.3 ±12.7; Fig. 6.1). MgO values fluctuate between 1 and 15.5% with a mean of 2.7 

±1.5. Trends between MgO and Al2O3 of Glinzendorf and Gießhübl samples are not significantly 

different. Only cutting samples show a negative correlation of r=0.615 (Fig. 6.1). Correlations 

between Na2O and Al2O3 of Glinzendorf (r=0.672) and Gießhübl samples (r=0.823) are slightly 

different. Cutting samples do not show a distinct correlation (r=0.428), while core/outcrop 

samples (r=0.762) do (Fig. 6.2). According to that, Na/Al ratios (proxy for smectite content; 

Hofmann et al., 2001) are generally comparably but slightly higher for Gießhübl and cutting 

samples (mean=0.09 ±0.03) in relation to Glinzendorf and core/outcrop samples (mean=0.07 

±0.03 and 0.07 ±0.02). TiO2 and Al2O3 is strongly positive correlated within all groups of 

samples (r=0.913, Fig. 6.2). A rather different trend can be observed for Gießhübl samples at 

the Cr2O3/Al2O3 discrimination plot. While there are some Cr enrichments for samples of the 

Glinzendorf Syncline (r=-0.085), Cr concentrations remain low and constant within Gießhübl 

samples (r=0.319). These higher Cr concentrations of some Glinzendorf samples are present in 

core and cutting samples as well (Fig. 6.2). K2O values achieve up to 4% and are strongly 

positive correlated with Al2O3. Cutting samples have a slightly lower correlation index of r=0.770 

compared to core/outcrop samples of r=0.860 (Fig. 6.2). K/Al ratios (proxy for illite content; 

Hofmann et al, 2001) are with a mean of 0.09 ±0.03 generally low. CaO and LOI are strongly 

positive correlated for all types of samples (r=0.964). Only some cutting samples do not strictly 

follow the trend line resulting in a slightly lower correlation index (cuttings: r=0.885; 

cores/outcrops: r=0.987; Fig. 6.3). In relation to that, a clearly negative correlation can be 

observed between SiO2 and LOI (r=0.975; Fig. 6.3). 
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Fig. 6.3: Discrimination plots of CaO, SiO2 and LOI (loss on ignition). Graphs on the left column are grouped in 

samples from the Glinzendorf and Gießhübl Syncline; plots on the right side are divided into core/outcrop and cutting 

samples. Pearson correlation index (r), squared Pearson correlation index (R
2
) and number of samples (N) are given. 

 

 

6.1.2 Trace elements 

 

Ba concentrations range from 88 up to 1670 ppm, the latter is an outlier from core sample 

AD81/8-3192.5. Ba is significantly enriched with a mean of 358.3 ±119.3 ppm in cuttings 

compared to core samples with a mean of 269.1 ±183.7 ppm. Average Ba concentrations are 

also higher in samples from the Gießhübl Syncline (mean=385.8 ±218.0 ppm) compared to 

samples from the Glinzendorf Syncline (mean=270.5 ±114.0 ppm). 

Some extreme high concentrations of the metals Cu, Zn and Pb can be observed for two cutting 

samples with 10 to 20 times higher values than average (2264 ppm of Cu and 1742 of Zn at 

MT1-3250 and 2349 ppm of Pb at STRHT9-3610). Mean values of Cu (cores/outcrops: 30.2 

±27.0 ppm; cuttings: 68.7 ±264.7), Zn (cores/outcrops: 57.8 ±22.0 ppm; cuttings: 94.7 ±199.4) 

and Pb (cores/outcrops: 16.5 ±13.3 ppm; cuttings: 58.9 ±276.8) are due to outliers higher in 

cuttings but comparable with core/outcrop samples. 
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7. Discussion 

 

This discussion part connects results, conclusions and speculations from the independent 

puplications and manuscripts and integrates geochemistry data of cutting samples. Topics that 

are discussed in detail in one of the publications or manuscrips are only described or 

summarized in relation with new aspects. Therefore, this discussion does not substitute 

discussion parts of the publications and manuscripts. 

 

 

7.1 Comparison of core/outcrop and cutting samples 

 

Before using cutting samples hand in hand with core and outcrop samples, disturbing factors, 

which are more likely in cuttings, have to be assessed. To evaluate these differences, only 

samples from the Gießhübl and Glinzendorf Syncline of the same intervals were compared. 

 

 

7.1.1 Influence of lithology 

 

The problem of sampling only fine-clastic material for geochemical analysis is bigger in cutting 

samples. Investigated cuttings are suggested to have slightly higher amounts of sandstone-

sized pieces, especially in samples with small cutting size and similar looking sand and shale 

fragments in terms of color. Additionally, downhole contamination of cuttings ranging between 

almost zero and probably some meters can mix various lithologies. 

Strong positive correlations with Al2O3 are associated with terrigenous derived oxides (e.g. SiO2 

and TiO2) explaining quartz content as not influenced by a special paleoenvironment favouring 

growth of siliceous tests (e.g. radiolarian or siliceous sponges). Low variations of the Si/Al ratio 

suggest only minor fluctuations in quartz contents for all types of samples. Hence, grain size 

variations are low and picking of coarse-grained cutting chips could reduce disturbing influences 

of sandstone intervals in cutting samples (student´s t-test between cutting and core/outcrop 

samples: T=-1.46; α=0.147). Strong negative correlation between CaO and Al2O3 (Fig. 6.1) 

demonstrates that most of the Ca is of marine origin and not from detrital source (e.g. 

feldspars). Strong positive correlation between CaO and LOI (Fig. 6.3) supports the assumption 

that CaO is largely derived from carbonates (Von Eynatten, 2003). Small but recognizable 

enrichments of smectite and illite contents are likely for samples of the Gießhübl Syncline 
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resulting in higher Na/Al and K/Al ratios. Na2O concentrations and Na/Al ratios are additionally 

different in cutting samples (student´s t-test: Na2O: T=-2.60; α=0.010; Na/Al: T=-4.93; α=0.000). 

Another remarkable effect is the discrepancy of Mg content in cutting samples, which is 

expressed by different absolute mean MgO values (T=-2.99; α=0.003) and MgO/Al2O3 ratios 

(cuttings: r=-0.615; cores/outcrops: r=-0.082; Fig. 6.1). In cutting samples MgO shows a 

negative correlation with CaO (r=-0.432) which could be related to some influence of dolomite, 

while there is no correlation in core/outcrop samples (r=0.021). Detrital carbonatic/dolomitic 

material may not be recognized by the selection procedure of cuttings. 

The accuracy of the sorting of cutting samples influences the quality of the geochemical 

analysis to some degree. Depending on the “contaminated” lithology (sandstones or 

carbonates) unsorted test-samples (symbolized with “-U”) can have higher quartz or carbonate 

contents resulting in slightly higher SiO2 and CaO contents than their sorted equivalents. 

 

 

7.1.2 Contamination of drilling mud 

 

Impact of drilling mud on geochemistry is more likely in cutting samples because surface area is 

increased and fluid circulation is limited in compact fine-grained core samples. Main 

components of drilling mud are bentonite, barite, potassium carbonate, potassium chloride, citric 

acid, water and many other complex chemicals (Bottig, 2008). Significantly higher Ba 

concentrations (T=-3.55; α=0.001) in cutting samples suggest influence of drilling mud, which is 

associated with barium sulfate usually used in drilling mud. Accumulation of Ba (and barite) due 

to drilling mud is generally known from various investigations (e.g. Lepland et al., 2000; Bottig, 

2008). Average Ba concentrations are also significantly higher (T=-4.43; α=0.000) in samples 

from the Gießhübl Syncline compared to samples from the Glinzendorf Syncline. Maybe this is 

due to generally higher amounts of coarse-grained cutting pieces (and therefore higher fluid 

absorptive capacities) at Gießhübl within the cutting samples. 

 

 

7.1.3 Contamination of drill bit 

 

Fe concentrations do not show differences between cutting and core/outcrop samples. In fact, 

Fe contents are slightly higher in core/outcrop samples (8.1 ±3.4 %) compared to cuttings (7.6 

±1.6 %). Magnetic extraction of drill bit chips seems to be a reliable tool. Different mean values 

between cores and cuttings of Cu, Zn and Pb are only triggered by extreme contents of two 
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outlying cutting samples (MT1-3250 and STRHT9-3610). A general discrimination between 

cores and cuttings concerning these elements is not given. Student t-tests of Cu, Zn and Pb do 

not explain significant differences between those two groups (Cu: T=-1.38; α=0.169; Zn: T= 

-1.75; α=0.082; Pb: T=-1.29; α=0.201). However, mean values of the metallic elements Sn, W, 

Cd, Au and Tl are significantly higher in cutting samples (student´s t-test: Sn: core: 2.51 ±0.99 

ppm, cutting: 3.30 ±1.90 ppm, T=-3.32, α=0.001; W: core: 1.90 ±0.61 ppm, cutting: 6.05 ±12.84 

ppm, T=-2.72, α=0.008; Cd: core: 0.08 ±0.11 ppm, cutting: 0.15 ±0.16 ppm, T=-3.01, α=0.003; 

Au: core: 0.77 ±0.83 ppm, cutting: 1.60 ±2.28 ppm, T=-2.92, α=0.004; Tl: core: 0.03 ±0.07 ppm, 

cutting: 0.12 ±0.09 ppm, T=-6.74, α=0.000). These element enrichments are probably related to 

contaminations of drill bit fragments, but are extremely low and do not influence the sediment-

geochemical interpretation. 

 

Geochemistry of core/outcrop and cutting samples are generally comparably. Precise magnetic 

extraction of drill bit fragments is possible and enrichments of metallic elements cannot be 

observed in cutting samples. Contamination of drilling mud in cutting samples is resulting in 

significantly higher Ba concentrations. Geochemical distinction between the Gießhübl and 

Glinzendorf Syncline is identifiable, while it is not between core/outcrop and cutting samples. By 

using the performed preparation procedure of cutting samples, they can be combined with 

core/outcrop samples. 

 

 

7.2 Bulk rock and stable isotope geochemistry 

 

7.2.1 Geochemical differences between Gosau basins 

 

Bulk rock geochemistry shows, that basic relationships concerning major and trace element 

concentrations and correlations are similar in the various Gosau basins with generally low 

variations in lithology and mineralogy. Elements (oxides) of terrigenous origin (e.g. SiO2 or TiO2) 

are strongly positive correlated with Al2O3 in contrast to a strong negative correlation with CaO, 

indicating Ca as only derived from marine source. Additionally, strong positive correlation 

between CaO and LOI supports the assumption that CaO is largely derived from carbonates 

(Von Eynatten, 2003). However, geochemical evaluation demonstrates distinct differences of 

depositional environments and detrital influence between various units. Detailed discussion of 

geochemical data is given in chapter 5.1.3.  
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Fig. 7.1: Factor analysis including data of all samples. Statistic was calculated with Varimax rotation using the 

variables SiO2, Al2O3, Fe2O3, MgO, CaO, Na2O, K2O, TiO2, P2O5, MnO, Cr2O3, Ba, Co, Nb, Ni, Rb, Sn, Sr, Th, U, V, 

Zr, Mo, Cu, Pb, Zn, Cd, Sb, Tl, Se, B,  TOT/C, TOT/S, LOI and B/Al*. Component plot (component 1 vs. component 

2) shows distribution of the variables (elements/oxides) in relation to component 1 and 2. Factor plot (factor 1 vs. 

factor 2) give distribution of samples grouped in different Gosau synclines (circles: outcrop/core samples, squares: 

cutting samples). Eigen values of all factors indicate factor 1 as the dominant factor. 

 

Differences between the paleogeographically northern, more distal and pelagic Gießhübl and 

Studienka basin, and the proximal (southern), limnic to marginal-marine Glinzendorf and 

Grünbach basin can be detected by geochemistry. Terrigenous interpretive elements (e.g. 

Al2O3, SiO2, K2O, Th, Rb or Zr) on the one hand and elements representing marine facies (e.g. 

CaO, Sr, TOT/C, LOI or B/Al*) on the other hand demonstrate the highest variability in the data 

set. These groups of variables represent the end-members of factor 1 (factor analysis; Fig. 7.1) 

and separate pelagic samples of the Gießhübl and Studienka basin as well as samples from 

marine intervals of the Glinzendorf and Grünbach basin, from non-marine samples (Glinzendorf 

and Grünbach) (see also chapter 5.1.3). Addition of cutting samples for factor analysis 

(statistical procedure analogue to the publication in chapter 5.1.3) only slightly changes results 
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presented in chapter 5.1.3. Analogue to the analysis described in the publication in chapter 

5.1.3, the dominant factor 1 (eigen value of 11.4, explains 34 % of the variance) basically 

divides samples with prominent terrigenous input and samples with marine influence (Fig. 7.1). 

Factor 2 is mainly influenced by the index elements for ophiolitic detritus Cr and Ni. Only (non-

marine) samples from the Glinzendorf Syncline are influenced by factor 2 as well and trend to 

input of ophiolite detritus (Fig. 7.1). 

 

 

Fig. 7.2: Discrimination plots between Ni and Cr after Garver et al. (1996) as well as Y/Ni and Cr/V after McLennan et 

al. (1993). Samples that exceed the limits of 100 ppm Ni and 150 ppm Cr and that are enriched in the Cr/V ratio 

suggest ophiolitic input. Only samples from the Glinzendorf Syncline have characteristic geochemical signals for 

ophiolitic input (circles: outcrop/core samples, squares: cutting samples). 

 

Geochemical comparison between the limnic-marine Glinzendorf basin and the Grünbach 

Formation, which also has a paleogeographically marginal depositional position, suggest some 

differences of the sedimentary facies. Generally, both units show various fluctuations in limnic 

and fully (marginal-) marine facies. Due to several coal horizons, the Grünbach Formation is 

usually interpreted as a non-marine succession (Summesberger et al., 2000; 2002; Wessely, 

2006). Fluctuation of geochemical proxies (like B/Al*, δ13C or δ18O) and occurrance of 

calcareous nannofossils indicate at least five marine to non-marine cycles (for detailed 

discussion see chapter 5.1.1). Marine intervals are also recognized in all analyzed well profiles 

(Glinzendorf T1, Markgrafneusiedl T1 and Gänserndorf T3) of the Glinzendorf Syncline using 

the same indicators (for detailed discussion see chapter 5.1.3). The extension of marine facies 

segments is unexpected high in both, Grünbach and Glinzendorf successions. Variances 

between Grünbach and Glinzendorf equivalents can be observed in Na and K contents or ratios 

suggesting higher smectite and lower illite concentrations in the Glinzendorf successions. 

Higher illite contents (and stable isotope data) may suggest higher diagenetic influence in the 
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Grünbach Formation compared to the Glinzendorf unit. Detrital ophiolitic material in fine-clastic 

samples indicated by Cr/Ni and (Cr/V)/(Y/Ni) ratios (McLennan et al., 1993; Garver et al., 1996) 

is only detected in mainly non-marine intervals of the Glinzendorf Syncline (Figs. 7.2, 7.3). One 

sample from Strasshof T9 (STRHT9-3610) shows enriched Cr and Ni contents, which is only an 

artificial effect due to drill bit contamination (see extreme Pb values of 2346 ppm; appendix A). 

Cutting samples confirm the trend that prominent ophiolitic detritus is only present in non-marine 

strata and correlates well with higher chrome spinel concentrations in heavy mineral 

assemblages (Fig. 7.3). Additionally, samples with enriched Cr and Ni concentrations are close 

to the characteristic Cr/Ni ratio of 1.3 - 1.5 (Garver et al., 1996). As mentioned before, this 

distinction is significant and additionally highlighted by the dimension-reducing statistical factor 

analysis (factor 2) (Fig. 7.1).  

Rare earth element (REE) concentrations are in spite of minor fluctuations in absolute values, 

generally uniform in all sampled Gosau locations (Fig. 7.4). REE geochemistry is normalized to 

the North American Shale (NASC) after Gromet et al. (1984) and shows similar composition. 

REE compositions, which are suggested being sensitive to provenance signals (Lee, 2009), do 

not vary significantly in different Gosau basins, age-intervals or facies. Strong positive 

correlation between Al2O3 and La (r=0.909), plus positive correlation between CaO and La (r= 

-0.825) indicate, that REEs are enriched in the clay fraction and depleted in samples with higher 

carbonate content (due to dilution of clay minerals at higher carbonate contents) (Fig. 7.5). 
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Fig. 7.3: Profiles of the wells Markgrafneusiedl T1 and Glinzendorf T1 (marine intervals: blue; non-marine intervals: 

brown) from the Glinzendorf Syncline with heavy mineral assemblages. Cr/Ni ratios of core (circle) and cutting 

samples (squares) are shown (dashed line indicate characteristic Cr/Ni ratio between 1.3 and 1.5 of shales with 

ultramafic source after Garver et al., 1996). Filled dots indicate samples that exceed the limits of 150 ppm Cr and 100 

ppm Ni suggesting ophiolitic detritus after Garver et al. (1996). 

 

 



Gerald Hofer 

152 
 

 

Fig. 7.4: Spider plots of REEs from Gießhübl, Glinzendorf, Grünbach Syncline and Studienka Gosau with average 

composition in black normalized to NASC after Gromet et al. (1984). 

 

 

Fig. 7.5: Discrimination plots of Al2O3 and CaO versus La for core/outcrop (circles) and cutting samples (squares). 

Pearson correlation index (r), squared Pearson correlation index (R
2
) and number of samples (N) are given. 
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Reconstructions of (paleo)tectonic settings by using major (Roser & Korsch, 1988) and trace 

element discrimination plots (La-Th-Sc, Th-Sc-Zr/10 and [La/Sc]/[Ti/Zr]) of bulk rock samples 

(Bhatia & Crook, 1986) do not allow coherent interpretation (for discussion see chapter 5.1.3).  

 

 

7.2.2 Discrimination between marine and non-marine samples 

 

Several geochemical proxies were tested for their potential as indicators of paleosalinity. Facies 

and thus paleosalinity of the limnic-marine successions of the Glinzendorf Syncline and the 

Grünbach Formation (Grünbach Syncline) are hard to interpret due to poor contents of macro- 

and microfossils. Salinity-indicative geochemical proxies in combination with analysis of 

nannofossils are applied to these intervals to have an independent control factor.  

B concentrations, which are supposed as being an indicator for paleosalinity (Ernst, 1966; 

Heling, 1967; Selter et al., 1989; Rügner, 2000), do not show any systhematic variations, and 

mean values are not different in marine and non-marine samples. Absolute B values are 

influenced by grain size effects (positive correlation with decreasing grain size) as well as 

variations in the primary composition (source area) of the clays (Dominik & Stanley, 1993) and 

therefore do not qualify for a reliable proxy of the salinity facies. 

In contrast B/Al* (=B/Al*100,000; see chapter 5.1.1 and 5.1.3) ratios reduce grain size and 

mineralogical effects and are a reliable tool to discriminate between marine and non-marine 

sediments. Mean B/Al* ratios are significantly (T=-4.57; α=0.000) lower in non-marine (131.4 

±31.5) compared to marine samples (151.5 ±31.3). A detailed discussion is given in chapter 

5.1.1 and 5.1.3. 

Stable isotope ratios of carbon and oxygen (for detailed discussion see chapter 5.1.2) are also 

statistically different in marine and non-marine intervals. Especially, mean δ13C values are 

significantly (T=-7.04; α=0.000) lower in non-marine samples (-5.3 ±2.4 ‰) compared to marine 

ones (-1.4 ±2.8 ‰). The shift between mean δ18O values of non-marine (-6.1 ±1.5 ‰) and 

marine samples (-5.1 ±1.6 ‰) is much lower but also statistically proven (T=-3.00; α=0.003). An 

issue especially for bulk carbonate analysis of clastic sediments is the possible presence of 

reworked older carbonate material and diagenetic influence. The influence of diagenesis by 

carbonate cement precipitation is interpreted as low because of the pelitic nature of the sampled 

material and the extremely low amount of visible cements under the (CL) microscope. Low 

correlation indices between δ13C and δ18O can be observed for the Gießhübl, Glinzendorf 

Syncline and Studienka Gosau, and is exclusively high in the Grünbach Syncline. Therefore, a 

notable diagenetic imprint is (except for the Grünbach Syncline) unlikely (e.g. Shen & 
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Schidlowski, 2000; Hamon & Merzeraud, 2007). Thin-section petrography and CL studies 

indicate only low presence of detrital carbonate grains, mainly limestones, with amounts below 

10 %. Amounts of detrital dolomite are also extremely low, quantified by XRD investigations. A 

significant influence of detrital carbonate on the bulk stable isotope composition is therefore 

regarded as unlikely. 

Discriminant analysis using the parameters B/Al*, δ13C and δ18O is with α=0.000 highly 

significant, demonstrating the relevance of the variables for the discrimination of marine and 

non-marine samples (detailed description of method and discussion see chapter 5.1.3). 

According to this data set, the TOC/S ratio, frequently used to assess paleosalinity (Berner & 

Raiswell, 1984; Morse & Berner, 1995; Sageman & Lyons, 2004), cannot be recommended as a 

reliable paleosalinity proxy, although statistically proven, because of low difference of means in 

marine and non-marine samples. Higher average of non-marine values is mainly derived from a 

few samples that are rich in organic matter. In general, low TOC contents of samples seem to 

blur results obtained by this method (see chapter 5.1.1 and 5.1.3). 

The combination of B/Al*, δ13C and δ18O are reliable geochemical proxies to distinguish 

between marine and non-marine sediments with low or nonexistent fossil abundances and 

uncertain paleoenvironment. However, only an overall assessment of major, minor, and trace 

element geochemistry provides reliable results. 

 

 

7.3 Provenance analysis 

 

Provenance analysis is based on interpretations of heavy mineral assemblages (appendix B) 

and single grain chemistry (appendix C1, C2, C3; see results and discussion in chapter 5.2.1). 

Bulk rock trace element geochemistry (Cr, Ni, etc.) provides supplementary indications. REEs, 

which are suggested being sensitive to provenance signals (Lee, 2009), do not show any 

distinct differences in various Gosau basins or time intervals. 

 

 

7.3.1 Coniacian to Campanian 

 

Heavy mineral assemblages of the Coniacian to Campanian are generally characterized by 

prevailing chrome spinel, followed by zircon, tourmaline and garnet in all Gosau basins 

indicating erosion of an ophiolitic source (see chapter 5.2.1). Chrome spinel chemistry generally 

suggests a mixed harzburgite/lherzolite provenance, whereas chrome spinels from northern 
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Gosau basins (Gießhübl and Slovakian Gosau) have higher Cr# compared to spinels from 

southern basins (Glinzendorf and Grünbach) and indicate a harzburgite dominant source. This 

chrome spinel chemistry points to the Tethys suture sensu Pober & Faupl (1988) and Faupl & 

Wagreich (2000) as the dominant source. Analogue detrital chrome spinels from Dinaric 

Cretaceous basins (Lužar-Oberiter et al., 2009) and chrome spinels from Dinaric ophiolites 

(Maksimovic & Majer, 1981), probably comparable to the fully eroded southern provenance, 

show similar chemical trends. This southern ophiolite complex supplied clastic material at least 

since the Early Cretaceous (Decker et al., 1987; Von Eynatten & Gaupp, 1999) up to the 

Maastrichtian. Today, the only evidences for this ophiolitic thrust unit(s) are a few tiny tectonic 

slices and basic volcanic components of conglomerates (Gruber et al., 1992), serpentine 

fragments in sandstones (Wagreich, 1993b) and chrome spinel-rich heavy mineral 

assemblages. In contrast to that, spinels from Penninic ophiolites from the Tauern, 

Unterengadin (Pober & Faupl, 1988) and Rechnitz window (Mikuš & Spišiak, 2007), which are 

probably comparable to a possible northern ophiolitic provenance, commonly show lherzolitic 

composition. Additionally, Cr and Ni-rich, ophiolitic detritus of fine-grained sediments can only 

be observed in the paleogeographically southern Glinzendorf basin (Figs. 7.2, 7.3) suggesting 

predominant ophiolitic sediment fluxes from south. Hence, these data do not confirm dominant 

detrital input of a hypothetic Penninic ophiolite source, but, however, minor influence cannot be 

excluded. Detrital supply from the north (northern accretionary wedge) is supposed at least for 

the Tannheim-Losenstein basin in the Early Cretaceous based on basin configuration and 

paleocurrent data (Wagreich, 2001b). Paleocurrent reconstructions of the Lower Gosau 

Subgroup are heterogenous and indicate partly paleocurrent from the north (Faupl et al., 1987; 

Faupl & Wagreich, 1996). This is maybe due to a multitude of local source areas in a 

pronounced and complex subsidence area and may also be explained by redepositions of 

sediment input generally from the south. 

Metamorphic derived minerals are supplementary important in Coniacian to Campanian heavy 

mineral assemblages. Garnet chemistry indicates a mixed source of supposed high- to low-

grade metamorphosed provenance. High amounts of garnets trend to HP/UHP conditions of 

granulite, eclogite and amphibolite facies of the source area and can be observed in the 

Gießhübl, Glinzendorf and Grünbach basin. This group of garnet is characterized by abundant 

portions of pyrope and grossular compared to a second group of exclusively almandine-rich 

minerals. Garnets from the Slovakian basin do not suggest higher metamorphic character, 

which is maybe only an effect of low number of samples. Garnet chemistry and spatial 

distribution of these high-grade metamorphosed grains (they are dominant in 

paleogeographically southern basins) point to the metamorphic sole of the Tethys ophiolites 
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from a Tethys suture to the south as the most likely source area. Investigations on amphibolite 

pebbles (upper amphibolites facies) from the Grünbach Syncline suggest remnants of this 

metamorphic sole of Tethys ophiolite sheets as ultimate provenance (Schuster et al., 2007). 

Garnet chemistry data of Schuster et al. (2007) and data from Balen et al. (2003; from the 

Dinaric Krivaja-Konjuh ultramafic massif, Bosnia) are identical to garnets of this study (see 

chapter 5.2.1). Similar compositions of detrital garnets are also reported from the Dinaride 

Ophiolite Zone mélange in Bosnia, which are attributed to the sub-ophiolitic metamorphic sole 

(Mikes et al., 2008). 

 

 

7.3.2 Maastrichtian to Eocene 

  

The influence of ophiolitic detritus is present until the Maastrichtian with chrome spinels of 

harzburgite-dominant source. Due to northwards deepening of the Gosau basin, detrital input is 

only delivered from south (Wagreich & Faupl, 1994). Crystalline nappes of increasing 

metamorphic grade are already eroded in the south at this time, and garnet chemistry generally 

indicates relatively uniform almandine-rich garnets of a supposed low metamorphic, metapelitic 

provenance (see chapter 5.2.1). 

Paleogene heavy mineral assemblages are only dominated by garnet (around 80%), and 

tourmaline in the Slovakian Gosau basin. Chrome spinel is, except minor amounts in the 

Slovakian Gosau probably due to reworking of older Gosau sediments, inexistent. High 

metamorphic and ophiolitic nappes from the Tethys suture zone are already eroded. Garnet 

chemistry is analogue to the Maastrichtian uniform and almandine-rich. These garnets are equal 

to garnets from Austroalpine Crystalline Complexes of the Eastern Alps like the Wölz, Rappold, 

Radenthein, Plankogel, Koralpe and Saualpe Complex (Schuster & Frank, 1999; Habler & 

Thöni, 2001; Faryad & Hoinkes, 2003; Bestel et al., 2009). Abundant amounts of garnet mica 

schist lithoclasts e.g. in the Gießhübl Formation corroborate these units as the most likely 

sources (Sauer, 1980). Significantly higher ZTR-indices and slightly higher degrees of 

roundness of garnets in the Slovakian part compared to the Gießhübl and Grünbach basin imply 

a more distal paleogeographical position of that sedimentation area. Equivalent crystalline 

complexes like in the Eastern Alps do not exist in the Carpathians (see chapter 5.2.1). 
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8. Conclusions 

 

Detailed geochemical bulk rock analysis of fine-clastic sediments, stable carbon and oxygen 

isotope data of bulk carbonate and statistical data treatment are used to separate Gosau Group 

successions into proximal and distal depositional areas in the Eastern Alps and its continuation 

into the Carpathians. A combination of those geochemical parameters can be used to 

distinguish limnic, marginal-marine, and pelagic fine-clastic sedimentary intervals within Upper 

Cretaceous to Eocene samples from outcrops, drill cores and cuttings. Thereby, cutting 

samples do not show significant geochemical anomalies compared to outcrop and core samples 

(except for the element Ba) and can be successfully used for geochemical separation.  

The combination of B/Al*, δ13C and δ18O are reliable geochemical proxies to determine the 

paleosalinity and paleodepositional conditions in sediments with low or nonexistent fossil 

abundances and uncertain paleoenvironment. In this dataset absolute boron concentrations are 

not robust because they rather reflect lithological variations. Using factor analysis, pelagic 

influenced samples deposited at the distal continental margin (Gießhübl Syncline and Slovakian 

equivalents) can be separated from marginal-marine to non-marine samples (Grünbach and 

Glinzendorf Syncline) owing to the content of terrigenous- and marine-indicative elements. On 

the other hand, a discrimination of samples with ophiolitic detritus related to elements 

associated with ultramafic genesis (Cr, Ni) can be observed only for several samples of the 

Glinzendorf Syncline. In this way huge and complex multivariate data sets with multidimensional 

variables can be reduced and displayed easily.   

Geochemical comparison between the limnic-marine Glinzendorf succession and the Grünbach 

Formation suggest some differences of the sedimentary facies. Generally, both units show 

various fluctuations in limnic and marine facies, whereas the extent of marine facies intervals is 

unexpectedly high. Variances between Grünbach and Glinzendorf equivalents can be observed 

in Na and K contents and ratios. Higher illite contents and a relatively high correlation between 

stable C abd O isotopes may suggest a significant diagenetic influence in the Grünbach 

Formation. 

Evaluation of heavy mineral assemblages and chemistry of detrital heavy minerals provide a 

revised provenance concept. Occurrence of garnets from high metamorphic source and 

generally chrome spinel dominant heavy mineral assemblages of a mixed harzburgite and 

lherzolite provenance in the Coniacian to Campanian Gosau Group suggest dominant sediment 

transport from the Tethys suture situated south of the NCA. At this time, a mélange of high 

metamorphic and ophiolitic nappes from the hanging wall of the northwards moving thrust 

complex onto the Austroalpine realm acts as the main source area for the Gosau basins. 
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Detrital garnets with enriched proportions of pyrope and grossular may report erosion from 

relics of a metamorphic sole. Harzburgite dominant chrome spinels especially in the 

paleogeographically northern basins indicate only minor influence of the northern Penninic 

accretionary wedge as a second provenance. From the Maastrichtian onwards, only garnets 

derived from low- to medium-grade metamorphic source mainly from metapelites of southern 

provenance can be observed. Moderate chrome spinel contents represent ultimate erosion of 

ophiolitic structures in the south. In the Paleogene nearly no ultramafic detritus is supported by 

the hinterland and garnets from low grade metamorphic source dominate the heavy mineral 

assemblages. These almandine-rich garnets show equal chemical composition like garnets 

from the Austroalpine Crystalline Complexes of the Eastern Alps (Wölz, Rappold, Radenthein, 

Plankogel, Koralpe and Saualpe Complex). Tourmaline chemistry generally indicates a mixed 

source of metapelites and granitoids, but no significant variation in time can be observed. 
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Appendix 

 

Geochemistry 

 

Appendix A (page 184 to 207): Bulk rock geochemistry of outcrop, core and cutting samples. 

Parts of this table appear in online appendices of the publications 1, 2 and 3 (chapter 5.1.1, 

5.1.2 and 5.1.3). 

 

 

Heavy mineral assemblages 

 

Appendix B (page 208 to 216): Heavy mineral assemblages of outcrop and core samples 

(edited by OMV). Abbreviations of heavy minerals: zrn: zircon, tur: tourmaline, rut: rutile, grt: 

garnet, chr: chrome spinel, cld: chloritoid, sta: staurolite, mon: monazite, tit: titanite, epi: epidote, 

hbl: hornblende, gln: glaucophane, dis: disthene, sil: sillimanite, bkt/ana: brookite/anatase. This 

table is also part of the online appendix of the manuscript (chapter 5.2). 

 

 

Mineral chemistry 

 

Appendix C1 (page 217 to 222): Garnet chemistry of outcrop and core samples. This table is 

also part of the online appendix of the manuscript (chapter 5.2.1). 

 

Appendix C2 (page 223 to 228): Chrome spinel chemistry of outcrop and core samples. This 

table is also part of the online appendix of the manuscript (chapter 5.2.1). 

 

Appendix C3 (page 229 to 232): Tourmaline chemistry of outcrop and core samples. This table 

is also part of the online appendix of the manuscript (chapter 5.2.1). 
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          SiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 P2O5 MnO Cr2O3 LOI Sum Sc Ba Be 

  
   

Unit [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [ppm] [ppm] [ppm] 

  
   

DL 0.01 0.01 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.002 -5.1 0.01 1 1 1 

Gosau Samples Location Type   
               

  

Gießhübl S. AD81-3150 Aderklaa 81 cutting   47.90 14.42 5.90 4.10 8.62 1.12 3.07 0.66 0.12 0.13 0.013 13.7 99.79 14 300 2 

Gießhübl S. AD81-3175 Aderklaa 81 cutting   42.14 12.64 5.27 4.37 13.52 0.92 2.79 0.57 0.10 0.11 0.013 17.4 99.81 13 317 1 

Gießhübl S. AD81/8-3192,5 Aderklaa 81 core   24.38 7.83 3.02 2.59 30.30 0.38 2.18 0.32 0.07 0.09 0.010 28.5 99.67 8 1670 0 

Gießhübl S. AD81/8-3193,4 Aderklaa 81 core   24.11 7.39 2.58 2.49 31.16 0.40 2.00 0.30 0.06 0.10 0.008 29.2 99.81 7 569 0 

Gießhübl S. AD81/8-3193,5 Aderklaa 81 core   15.56 4.65 2.01 1.65 39.49 0.27 1.26 0.19 0.09 0.08 0.005 34.6 99.86 5 229 0 

Gießhübl S. AD81-3225 Aderklaa 81 cutting   27.58 8.28 3.33 10.67 19.34 0.64 1.84 0.37 0.06 0.06 0.008 27.6 99.74 8 173 1 

Gießhübl S. AD84-2800 Aderklaa 84 cutting   51.24 13.05 4.93 2.88 9.73 0.84 2.70 0.62 0.10 0.09 0.012 13.6 99.82 13 313 2 

Gießhübl S. AD84-2817 Aderklaa 84 cutting   46.75 12.56 4.63 3.97 11.65 0.83 2.51 0.59 0.10 0.11 0.012 16.1 99.80 12 310 1 

Gießhübl S. AD84/2-2832,5 Aderklaa 84 core   53.23 14.61 4.37 2.03 8.79 0.99 2.57 0.99 0.09 0.04 0.017 12.1 99.82 15 345 2 

Gießhübl S. AD84/2-2833,5 Aderklaa 84 core   47.96 15.80 5.50 2.46 9.48 0.83 2.86 0.90 0.08 0.04 0.019 13.9 99.80 17 382 2 

Gießhübl S. AD84-2850 Aderklaa 84 cutting   43.70 10.17 4.03 2.17 17.55 0.84 1.96 0.57 0.10 0.10 0.010 18.6 99.81 10 279 2 

Gießhübl S. AD84-2890 Aderklaa 84 cutting   50.10 13.10 5.17 2.76 10.39 1.04 2.57 0.66 0.11 0.10 0.012 13.8 99.81 13 393 2 

Gießhübl S. AD92/3-2840,5 Aderklaa 92 core   55.04 14.67 5.60 2.28 6.69 1.14 2.63 1.03 0.10 0.11 0.017 10.5 99.80 15 415 2 

Gießhübl S. AD92-2870 Aderklaa 92 cutting   50.97 15.30 6.42 2.63 7.28 0.97 3.14 0.75 0.10 0.08 0.015 12.1 99.80 16 476 2 

Gießhübl S. AD92-2890 Aderklaa 92 cutting   50.90 14.00 5.88 2.62 8.88 0.93 2.80 0.71 0.11 0.10 0.014 12.9 99.81 15 396 2 

Gießhübl S. AD92/4-2921,5 Aderklaa 92 core   27.86 10.18 4.17 2.43 25.67 0.60 2.02 0.46 0.09 0.07 0.012 26.2 99.77 11 509 1 

Gießhübl S. AD92/4-2922 Aderklaa 92 core   28.24 10.22 4.13 2.45 25.56 0.62 2.03 0.46 0.10 0.07 0.011 25.9 99.78 11 435 1 

Gießhübl S. AD92/4-2922,55 Aderklaa 92 core   28.07 9.97 4.14 2.45 25.75 0.60 1.98 0.46 0.09 0.07 0.011 26.2 99.78 10 428 2 

Gießhübl S. AD92-2950 Aderklaa 92 cutting   49.07 13.12 5.32 2.73 10.89 0.90 2.67 0.67 0.11 0.09 0.014 14.2 99.79 13 524 2 

Gießhübl S. AD92-2980 Aderklaa 92 cutting   48.62 12.62 4.91 2.47 12.11 1.02 2.40 0.69 0.09 0.09 0.014 14.7 99.80 13 413 2 

Gießhübl S. AD92/5-3009,3 Aderklaa 92 core   38.98 13.76 5.88 2.84 15.60 0.76 2.80 0.63 0.11 0.06 0.016 18.3 99.77 14 304 1 

Gießhübl S. AD92/5-3009,7 Aderklaa 92 core   38.92 13.74 5.89 2.83 15.72 0.78 2.78 0.64 0.10 0.07 0.016 18.3 99.76 14 295 0 

Gießhübl S. AD92-3040 Aderklaa 92 cutting   44.29 12.20 4.90 2.46 15.05 1.03 2.33 0.63 0.10 0.08 0.013 16.7 99.78 12 400 1 

Gießhübl S. AD92-3080 Aderklaa 92 cutting   46.70 12.63 5.33 2.70 12.76 1.05 2.61 0.68 0.10 0.08 0.014 15.1 99.79 14 407 2 

Gießhübl S. AD92/6-3111,5 Aderklaa 92 core   47.46 16.60 8.01 3.51 6.75 1.26 3.51 0.85 0.14 0.04 0.017 11.6 99.76 17 346 2 

Gießhübl S. AD92-3170 Aderklaa 92 cutting   46.48 13.03 5.33 2.80 12.47 1.17 2.62 0.68 0.11 0.08 0.014 15.0 99.76 14 502 2 

Gießhübl S. AD92-3230 Aderklaa 92 cutting   47.08 12.93 5.11 2.64 12.62 1.18 2.47 0.69 0.11 0.09 0.013 14.9 99.78 13 402 2 

Gießhübl S. AD92-3270 Aderklaa 92 cutting   45.41 12.48 5.01 2.61 14.12 1.12 2.35 0.67 0.11 0.10 0.013 15.8 99.78 13 527 1 

Gießhübl S. AD92/7-3327,5 Aderklaa 92 core   53.50 17.66 8.03 3.31 3.19 1.58 3.23 0.84 0.15 0.06 0.018 8.2 99.79 18 491 2 

Gießhübl S. AD92/7-3329 Aderklaa 92 core   34.33 11.56 5.86 2.63 20.62 0.80 2.40 0.46 0.18 0.22 0.011 20.7 99.81 11 282 1 

Gießhübl S. AD92-3360 Aderklaa 92 cutting   47.21 14.08 5.71 2.80 11.11 1.20 2.87 0.69 0.11 0.12 0.014 13.9 99.79 15 406 1 

Gießhübl S. AD92-3400 Aderklaa 92 cutting   48.84 12.98 5.10 2.74 11.69 1.17 2.58 0.66 0.11 0.12 0.012 13.8 99.81 13 331 2 

Gießhübl S. AD92/8-3431,85 Aderklaa 92 core   40.70 16.18 7.09 3.01 11.68 0.80 3.71 0.65 0.08 0.11 0.015 15.8 99.80 15 421 3 

Gießhübl S. AD92/8-3432 Aderklaa 92 core   41.25 16.43 7.20 3.02 11.14 0.81 3.77 0.66 0.09 0.10 0.015 15.3 99.80 15 424 2 

Gießhübl S. AD92/8-3433 Aderklaa 92 core   47.46 17.88 6.67 3.32 6.73 1.14 3.69 0.82 0.08 0.05 0.017 11.9 99.79 17 458 2 

Gießhübl S. AD92-3460 Aderklaa 92 cutting   47.21 12.18 4.70 3.16 13.01 1.17 2.35 0.62 0.10 0.12 0.016 15.2 99.81 12 322 2 

Gießhübl S. AD92/9-3504,4 Aderklaa 92 core   48.58 15.26 6.40 4.00 7.65 0.98 3.63 0.67 0.12 0.08 0.014 12.4 99.81 14 373 2 

Gießhübl S. AD92-3530 Aderklaa 92 cutting   45.62 12.15 4.90 3.04 13.71 1.12 2.41 0.62 0.10 0.11 0.019 16.0 99.77 12 666 1 

Gießhübl S. STRHT9-3610 Strasshof T9 cutting   30.49 6.38 3.22 5.45 25.81 0.42 1.65 0.31 0.07 0.06 0.039 25.6 99.54 7 151 0 

Gießhübl S. STRHT9-3680 Strasshof T9 cutting   14.70 4.47 1.62 1.84 40.15 0.23 1.11 0.18 0.05 0.11 0.007 35.4 99.82 4 146 0 

Gießhübl S. STRHT9-3780 Strasshof T9 cutting   45.15 11.67 4.34 4.09 13.77 0.79 3.09 0.58 0.09 0.07 0.013 16.2 99.81 11 284 2 

Gießhübl S. STRHT9-4110 Strasshof T9 cutting   34.01 12.25 5.21 2.67 20.24 0.52 3.17 0.53 0.10 0.12 0.013 20.9 99.75 12 539 2 

Gießhübl S. STRHT9-4250 Strasshof T9 cutting   34.34 12.55 5.07 2.60 20.28 0.59 2.97 0.54 0.10 0.13 0.013 20.6 99.77 12 373 2 

Gießhübl S. STRHT9-4290 Strasshof T9 cutting   31.54 11.44 4.69 2.39 23.03 0.54 2.69 0.50 0.10 0.14 0.012 22.6 99.72 11 590 2 

Gießhübl S. STRHT9-4360 Strasshof T9 cutting   47.00 13.68 5.50 2.70 12.28 1.34 2.83 0.71 0.11 0.11 0.013 13.5 99.77 14 352 2 
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    Co Cs Ga Hf Nb Rb Sn Sr Ta Th U V W Zr Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho 

  Unit [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] 

  DL 0.2 0.1 0.5 0.1 0.1 0.1 1 0.5 0.1 0.2 0.1 8 0.5 0.1 0.1 0.1 0.1 0.02 0.3 0.05 0.02 0.05 0.01 0.05 0.02 

Samples   
                        

  

AD81-3150   17.7 7.6 17.9 3.9 12.6 124.6 18 224.0 1.0 10.9 2.1 137 23.3 126.0 22.8 30.2 68.6 7.40 26.7 5.22 1.09 4.63 0.74 3.87 0.80 

AD81-3175   16.6 6.9 15.2 3.2 10.9 110.9 4 264.0 0.7 9.4 2.1 116 3.0 105.9 20.8 27.1 58.8 6.51 24.9 4.63 0.97 4.12 0.66 3.47 0.71 

AD81/8-3192,5   10.2 7.1 9.7 1.5 5.9 88.1 2 629.3 0.4 4.9 1.2 91 1.1 53.7 17.0 17.4 30.7 3.78 14.1 2.64 0.58 2.65 0.43 2.40 0.48 

AD81/8-3193,4   9.1 5.2 8.9 1.5 5.9 77.1 2 524.5 0.3 4.6 1.1 85 1.3 51.6 16.2 16.5 30.0 3.55 14.3 2.58 0.57 2.55 0.39 2.30 0.47 

AD81/8-3193,5   6.3 3.5 5.7 1.3 4.0 49.9 0 593.8 0.3 3.9 0.7 56 0.7 38.6 14.7 13.0 21.5 2.67 10.8 1.99 0.41 1.98 0.32 1.72 0.38 

AD81-3225   10.2 4.4 9.7 2.3 7.1 73.7 2 219.2 0.4 6.2 2.4 85 2.2 74.1 13.7 19.7 38.8 4.36 16.4 3.15 0.63 2.82 0.43 2.38 0.45 

AD84-2800   12.9 8.4 15.8 3.7 11.7 121.0 3 357.2 0.9 11.3 2.9 107 3.6 127.8 21.1 27.7 59.4 6.74 25.6 4.57 0.94 4.13 0.64 3.56 0.71 

AD84-2817   12.4 7.9 14.8 3.9 11.3 111.3 4 328.5 0.8 10.6 3.0 102 2.7 119.8 20.2 26.5 55.7 6.42 23.6 4.46 0.90 3.95 0.63 3.44 0.68 

AD84/2-2832,5   16.5 6.8 18.7 6.0 19.0 115.8 3 457.7 1.4 10.3 2.3 142 2.1 210.1 26.0 30.8 66.8 7.76 31.4 6.02 1.25 5.21 0.83 4.47 0.89 

AD84/2-2833,5   17.0 7.7 19.3 4.9 17.7 135.6 3 506.2 1.3 10.6 2.6 164 1.9 173.6 23.4 28.3 58.7 6.97 28.3 5.15 1.08 4.61 0.73 4.28 0.78 

AD84-2850   10.3 5.3 12.4 4.3 10.6 83.6 3 494.5 0.8 8.4 2.4 90 93.5 137.8 19.8 24.5 50.8 5.79 21.8 4.18 0.84 3.70 0.60 3.21 0.65 

AD84-2890   14.3 7.7 15.6 3.8 12.0 116.8 3 377.2 1.0 10.1 2.3 111 3.1 125.5 21.8 26.9 57.2 6.46 24.5 4.64 0.96 4.14 0.67 3.69 0.76 

AD92/3-2840,5   15.3 6.5 18.2 6.8 20.2 118.4 3 396.1 1.4 11.4 2.4 150 2.2 228.7 27.7 33.4 73.8 8.47 34.2 6.36 1.28 5.38 0.85 4.72 0.94 

AD92-2870   20.2 9.1 19.8 4.0 14.5 145.4 4 322.4 1.1 11.5 1.8 141 2.8 129.4 23.2 28.3 62.7 6.97 26.7 5.03 1.07 4.49 0.71 3.92 0.80 

AD92-2890   16.7 8.2 17.7 3.8 13.6 127.7 4 349.9 1.0 10.7 2.4 129 2.4 133.7 22.9 29.2 62.3 6.89 26.2 5.19 1.07 4.41 0.72 3.93 0.78 

AD92/4-2921,5   11.1 5.0 13.3 2.0 9.0 89.9 2 834.5 0.7 7.1 2.0 110 1.2 78.2 16.9 19.5 40.0 4.76 19.0 3.49 0.78 3.30 0.53 2.84 0.60 

AD92/4-2922   11.3 5.3 14.0 2.3 8.6 90.1 2 823.3 0.6 7.2 1.9 107 1.3 82.2 17.5 19.9 41.9 4.81 18.9 3.51 0.78 3.33 0.54 2.83 0.52 

AD92/4-2922,55   10.6 5.1 12.8 2.3 9.0 90.4 2 844.6 0.6 6.8 2.0 110 1.2 77.8 16.5 19.7 40.6 4.83 19.2 3.71 0.76 3.36 0.54 2.84 0.56 

AD92-2950   13.5 8.1 16.0 4.0 12.6 119.5 3 382.9 1.0 10.3 2.5 120 2.4 131.2 21.7 27.4 59.2 6.59 25.0 4.70 1.00 4.21 0.67 3.65 0.72 

AD92-2980   13.8 6.9 14.9 3.8 13.0 104.2 3 465.4 1.0 9.3 2.2 119 3.1 132.9 21.4 27.6 56.9 6.36 24.8 4.62 0.99 4.12 0.66 3.51 0.73 

AD92/5-3009,3   15.6 8.0 17.9 3.1 13.0 131.8 3 923.2 0.9 10.0 1.8 141 1.5 105.9 21.6 25.8 56.2 6.40 25.7 4.73 1.05 4.34 0.69 3.66 0.74 

AD92/5-3009,7   16.9 7.9 18.7 3.4 12.5 128.0 2 906.1 0.9 9.2 1.9 140 1.6 106.9 22.3 25.6 54.7 6.31 25.8 4.67 1.02 4.28 0.69 3.72 0.71 

AD92-3040   12.5 6.4 14.1 3.2 12.0 101.9 3 602.6 0.9 9.0 2.2 108 3.3 121.3 20.9 25.1 53.7 6.26 24.7 4.46 0.97 4.11 0.66 3.61 0.71 

AD92-3080   13.5 7.2 15.7 3.6 12.5 115.2 3 581.9 1.0 10.1 2.3 118 3.2 130.7 21.5 26.4 57.3 6.55 25.0 4.62 1.02 4.20 0.68 3.65 0.75 

AD92/6-3111,5   17.0 9.5 22.2 4.3 16.9 160.3 4 788.7 1.1 10.8 2.0 142 2.2 147.2 26.6 31.0 68.7 7.96 32.9 6.39 1.37 5.68 0.89 4.84 0.95 

AD92-3170   14.7 7.2 15.8 4.0 12.4 113.3 3 599.5 1.0 10.2 2.2 118 6.2 134.6 22.1 27.3 59.0 6.77 26.0 4.83 1.06 4.34 0.71 3.81 0.73 

AD92-3230   14.4 6.6 16.3 3.8 12.2 106.0 3 616.9 0.9 9.1 2.2 112 5.4 129.6 23.0 26.7 56.0 6.50 25.5 4.76 1.01 4.29 0.71 3.99 0.78 

AD92-3270   13.5 5.7 14.6 3.5 11.8 101.1 3 565.7 0.9 9.2 2.0 112 5.0 131.0 21.5 25.6 55.0 6.22 24.7 4.39 1.02 4.17 0.68 3.72 0.73 

AD92/7-3327,5   22.8 7.5 22.0 4.9 15.8 131.8 3 371.0 1.1 11.8 2.3 142 2.3 168.9 27.4 30.3 65.9 7.98 31.2 6.28 1.35 5.46 0.89 4.95 0.94 

AD92/7-3329   11.6 6.4 14.9 2.3 9.2 106.9 3 666.3 0.7 8.3 1.6 91 1.9 76.5 22.2 25.3 52.1 5.82 23.3 4.48 0.95 4.16 0.65 3.61 0.71 

AD92-3360   16.2 7.3 16.8 3.7 12.3 118.6 3 440.5 1.0 9.9 2.0 126 5.1 123.6 22.0 26.9 60.3 6.74 26.3 4.88 1.09 4.46 0.73 3.94 0.77 

AD92-3400   13.9 6.4 14.9 3.5 11.3 108.4 3 427.0 0.8 9.0 1.9 111 4.7 120.4 21.2 25.4 56.3 6.39 26.0 4.71 1.04 4.21 0.69 3.75 0.73 

AD92/8-3431,85   13.7 11.7 19.8 3.2 13.2 168.7 4 517.8 1.1 11.2 1.9 143 2.2 102.8 20.9 29.3 68.7 7.31 28.6 5.24 1.11 4.46 0.71 3.72 0.77 

AD92/8-3432   16.4 12.1 20.1 3.2 13.9 172.0 4 508.7 1.0 11.3 2.0 141 2.3 103.0 21.3 29.9 67.8 7.46 28.8 5.30 1.09 4.37 0.71 4.01 0.78 

AD92/8-3433   27.1 11.0 23.9 4.1 16.8 164.8 4 420.6 1.2 13.9 2.4 162 2.2 144.2 24.9 33.2 69.2 8.08 33.1 5.73 1.23 4.68 0.79 4.58 0.85 

AD92-3460   13.5 5.8 14.2 3.7 11.4 96.9 3 391.6 0.7 8.5 2.1 105 7.6 130.3 20.6 25.0 53.8 6.18 24.4 4.53 0.99 4.07 0.67 3.64 0.70 

AD92/9-3504,4   16.0 9.0 19.2 4.0 13.3 152.9 4 275.0 1.1 12.5 2.5 139 2.2 136.7 24.3 29.9 63.0 7.38 29.9 5.20 1.12 4.53 0.74 4.33 0.84 

AD92-3530   12.9 5.8 14.2 3.6 11.1 100.1 3 408.9 0.9 9.0 2.1 105 12.2 124.6 19.9 24.8 52.2 6.09 24.4 4.54 0.96 3.93 0.64 3.50 0.69 

STRHT9-3610   13.2 5.0 8.2 2.6 6.3 66.8 1 710.7 0.5 5.2 2.0 62 1.2 81.4 14.7 15.2 33.1 3.75 14.8 2.87 0.56 2.57 0.44 2.42 0.50 

STRHT9-3680   6.7 3.0 5.7 0.7 3.5 48.3 1 755.5 0.2 3.0 0.7 42 0.7 34.4 11.1 12.5 22.5 2.71 11.3 2.00 0.42 1.99 0.30 1.73 0.36 

STRHT9-3780   12.6 7.9 14.1 3.1 10.6 113.2 2 402.8 0.8 8.4 2.4 99 6.5 121.4 18.9 23.9 54.1 5.72 22.5 4.29 0.91 3.67 0.61 3.33 0.66 

STRHT9-4110   16.1 7.9 16.7 2.6 11.0 130.1 3 699.8 0.8 8.1 1.5 110 2.4 90.9 18.9 24.7 54.8 5.65 22.3 4.49 0.94 3.85 0.61 3.45 0.69 

STRHT9-4250   16.8 7.5 17.5 2.5 11.1 135.1 3 710.2 0.7 8.7 1.4 115 2.0 95.2 19.4 25.2 58.2 5.81 23.4 4.41 0.93 3.94 0.62 3.18 0.67 

STRHT9-4290   15.4 7.3 15.9 2.4 10.7 120.6 2 1022.7 0.8 7.9 1.5 111 1.6 84.9 18.5 23.2 53.2 5.39 23.0 4.08 0.92 3.76 0.60 3.26 0.65 

STRHT9-4360   18.7 6.2 17.9 3.7 12.5 115.2 2 665.0 0.8 9.4 2.0 123 3.2 139.8 25.7 29.2 70.7 7.15 29.3 5.99 1.30 5.20 0.86 4.64 0.93 
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    Er Tm Yb Lu TOT/C TOT/S Mo Cu Pb Zn Ni As Cd Sb Bi Ag Au Hg Tl Se B δ
13

C δ
 18

O 

  Unit [ppm] [ppm] [ppm] [ppm] [%] [%] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [VPDB] [VPDB] 

  DL 0.03 0.01 0.05 0.01 0.02 0.02 0.1 0.1 0.1 1 0.1 0.5 0.1 0.1 0.1 0.1 0.5 0.01 0.1 0.5 3 0.06 0.08 

Samples   
                      

  

AD81-3150   2.24 0.35 2.04 0.32 2.69 0.03 0.9 44.3 27.9 118 45.9 9.2 0.2 0.4 0.4 0.0 14.0 0.07 0.2 0.0 95     

AD81-3175   2.05 0.30 1.91 0.28 3.82 0.03 0.6 30.8 24.4 70 49.1 8.9 0.0 0.3 0.3 0.0 7.4 0.04 0.1 0.0 93 
 

  

AD81/8-3192,5   1.44 0.23 1.51 0.23 6.95 0.77 0.2 30.4 8.1 39 31.8 6.6 0.0 0.2 0.2 0.0 2.2 0.02 0.1 0.0 77 1.98 -4.86 

AD81/8-3193,4   1.44 0.21 1.36 0.20 7.16 0.58 0.1 9.8 8.9 36 28.9 5.2 0.1 0.2 0.2 0.0 2.9 0.02 0.1 0.0 65 2.15 -2.77 

AD81/8-3193,5   1.17 0.17 1.08 0.16 8.87 0.60 0.0 33.4 6.4 25 21.8 7.9 0.2 0.2 0.2 0.0 1.4 0.00 0.0 0.0 45 2.19 -3.41 

AD81-3225   1.30 0.20 1.18 0.18 7.25 0.08 1.7 20.3 19.7 38 36.7 6.4 0.0 0.3 0.2 0.0 2.4 0.03 0.2 0.0 62 
 

  

AD84-2800   1.97 0.31 1.98 0.30 3.04 0.16 1.1 36.4 21.4 77 43.6 10.5 0.8 0.2 0.3 0.0 3.9 0.07 0.1 0.6 107 
 

  

AD84-2817   1.96 0.31 1.83 0.29 3.54 0.14 0.8 34.1 18.2 100 42.2 8.7 0.2 0.2 0.3 0.0 3.1 0.06 0.1 0.0 96 
 

  

AD84/2-2832,5   2.62 0.39 2.52 0.39 2.07 0.00 0.2 17.6 10.0 64 46.7 4.1 0.1 0.0 0.2 0.0 1.1 0.00 0.1 0.0 111 -3.53 -4.89 

AD84/2-2833,5   2.43 0.35 2.28 0.36 2.38 0.00 0.1 21.0 12.5 72 57.0 7.2 0.0 0.2 0.3 0.0 1.2 0.00 0.0 0.0 104 -2.62 -4.42 

AD84-2850   1.92 0.28 1.78 0.27 4.32 0.08 0.4 33.0 15.0 53 34.3 9.2 0.3 0.3 0.2 0.0 1.9 0.06 0.1 0.6 74 
 

  

AD84-2890   2.06 0.33 2.01 0.31 3.02 0.12 0.6 41.3 17.2 66 49.5 8.3 0.2 0.2 0.3 0.0 4.3 0.07 0.2 0.0 90 
 

  

AD92/3-2840,5   2.84 0.42 2.67 0.42 1.77 0.09 0.0 47.3 11.5 77 42.6 10.5 0.1 0.1 0.3 0.0 1.9 0.03 0.0 0.0 112 -0.24 -3.69 

AD92-2870   2.23 0.35 2.19 0.32 2.49 0.11 0.2 62.6 30.5 71 67.4 11.4 0.1 0.2 0.4 0.0 4.1 0.09 0.4 0.0 115 
 

  

AD92-2890   2.25 0.34 2.17 0.33 2.52 0.10 0.4 48.7 20.0 74 51.9 12.4 0.2 0.2 0.4 0.0 4.3 0.08 0.3 0.5 109 
 

  

AD92/4-2921,5   1.67 0.24 1.72 0.25 6.21 0.14 0.3 40.6 11.6 58 39.9 9.1 0.4 0.2 0.3 0.0 0.8 0.03 0.0 1.0 82 1.03 -3.18 

AD92/4-2922   1.61 0.24 1.54 0.24 6.12 0.13 0.3 37.9 11.2 58 38.2 8.9 0.4 0.2 0.3 0.0 1.4 0.03 0.0 1.0 76 1.02 -3.44 

AD92/4-2922,55   1.62 0.25 1.62 0.23 6.25 0.13 13.9 38.2 11.2 56 37.5 8.3 0.4 0.2 0.3 0.0 1.6 0.03 0.0 1.2 74 1.06 -3.27 

AD92-2950   2.11 0.32 2.07 0.31 3.08 0.14 0.5 36.9 18.7 66 44.1 11.4 0.2 0.2 0.3 0.0 2.8 0.08 0.2 0.0 104 
 

  

AD92-2980   2.17 0.32 2.01 0.31 3.38 0.11 0.5 39.2 20.3 65 45.0 9.4 0.1 0.2 0.3 0.0 2.4 0.07 0.2 0.5 98 
 

  

AD92/5-3009,3   2.11 0.32 2.08 0.29 3.95 0.09 0.1 51.3 14.8 70 48.2 4.5 0.2 0.2 0.4 0.0 1.4 0.03 0.0 0.6 96 -0.14 -3.93 

AD92/5-3009,7   2.16 0.32 2.09 0.30 3.96 0.10 0.0 50.0 15.4 72 54.2 5.6 0.2 0.2 0.4 0.0 1.0 0.04 0.0 0.6 97 -0.01 -4.01 

AD92-3040   1.95 0.31 1.97 0.30 4.20 0.14 0.3 39.9 19.7 59 41.4 9.6 0.2 0.3 0.3 0.0 3.9 0.05 0.2 0.0 92 
 

  

AD92-3080   2.20 0.33 2.16 0.31 3.56 0.12 0.3 42.0 21.6 74 47.2 7.9 0.2 0.2 0.3 0.0 2.4 0.06 0.2 0.0 95 
 

  

AD92/6-3111,5   2.73 0.42 2.53 0.38 1.65 0.08 0.1 31.5 14.3 84 44.7 6.0 0.0 0.2 0.4 0.0 3.1 0.09 0.2 0.0 115 -0.21 -3.78 

AD92-3170   2.13 0.33 2.02 0.33 3.31 0.10 0.4 45.2 20.2 66 47.4 8.3 0.1 0.3 0.3 0.0 1.3 0.06 0.2 0.8 97 
 

  

AD92-3230   2.23 0.35 2.09 0.32 3.17 0.09 0.3 43.3 18.0 67 47.5 8.2 0.1 0.3 0.3 0.0 2.5 0.07 0.2 0.6 88 
 

  

AD92-3270   2.07 0.33 2.09 0.30 4.43 0.11 0.2 55.4 15.3 71 42.7 7.6 0.2 0.3 0.3 0.0 4.1 0.06 0.2 0.7 71 
 

  

AD92/7-3327,5   2.76 0.41 2.65 0.39 0.88 0.04 0.4 28.1 13.3 109 65.5 8.5 0.0 0.3 0.5 0.0 1.1 0.13 0.1 0.0 118 0.89 -6.34 

AD92/7-3329   2.10 0.30 1.90 0.29 4.69 0.00 5.7 15.9 10.5 48 30.6 3.9 0.1 0.2 0.2 0.0 1.2 0.01 0.0 0.0 74 1.41 -4.11 

AD92-3360   2.17 0.34 2.12 0.32 2.83 0.05 0.2 61.5 14.3 69 47.5 5.8 0.1 0.3 0.4 0.0 2.5 0.05 0.2 0.0 87 
 

  

AD92-3400   2.12 0.33 2.05 0.30 3.03 0.06 0.2 44.7 12.6 65 42.1 5.4 0.1 0.2 0.3 0.0 2.4 0.06 0.2 0.0 86 
 

  

AD92/8-3431,85   2.13 0.33 2.15 0.31 2.83 0.00 0.3 44.2 15.1 71 44.5 4.3 0.1 0.2 0.4 0.0 1.3 0.07 0.2 0.0 120 1.28 -3.29 

AD92/8-3432   2.34 0.33 2.13 0.30 2.63 0.04 0.2 56.3 16.6 70 48.9 5.3 0.0 0.2 0.5 0.0 1.7 0.09 0.2 0.0 122 1.43 -3.40 

AD92/8-3433   2.49 0.39 2.52 0.38 1.88 0.30 2.9 53.1 32.1 90 65.5 91.5 0.0 0.2 0.5 0.1 1.0 0.06 0.3 0.9 132 1.28 -4.18 

AD92-3460   2.01 0.32 1.92 0.29 3.65 0.07 0.4 35.4 19.2 134 37.3 7.4 0.2 0.3 0.3 0.0 1.6 0.04 0.2 0.0 84 
 

  

AD92/9-3504,4   2.42 0.38 2.36 0.36 2.17 0.03 0.4 28.0 11.9 65 43.3 5.0 0.0 0.3 0.4 0.0 2.1 0.06 0.1 0.0 131 1.09 -5.34 

AD92-3530   1.93 0.30 1.90 0.29 3.78 0.11 0.5 46.5 18.8 60 39.8 7.8 0.1 0.4 0.3 0.1 1.3 0.06 0.2 0.0 84 
 

  

STRHT9-3610   1.46 0.22 1.36 0.21 6.72 0.18 0.2 13.7 2345.8 38 179.5 24.5 0.0 40.3 0.8 0.2 0.0 0.04 0.0 0.0 52 
 

  

STRHT9-3680   1.02 0.16 0.94 0.13 9.46 0.00 0.1 10.9 6.3 29 24.0 4.2 0.0 0.2 0.1 0.0 0.0 0.01 0.0 0.0 28 
 

  

STRHT9-3780   2.06 0.30 1.93 0.28 3.87 0.39 0.7 27.3 16.1 54 48.6 5.6 0.0 0.3 0.2 0.0 0.0 0.04 0.0 0.0 94 
 

  

STRHT9-4110   1.92 0.29 1.82 0.28 4.89 0.00 0.4 46.3 18.6 81 49.3 5.6 0.1 0.3 0.3 0.0 0.0 0.03 0.2 0.0 69 
 

  

STRHT9-4250   1.95 0.30 1.92 0.29 4.89 0.00 0.5 52.7 15.8 76 48.6 7.3 0.2 0.3 0.3 0.0 0.0 0.04 0.1 0.0 69 
 

  

STRHT9-4290   1.79 0.27 1.82 0.26 5.53 0.00 0.4 51.1 15.6 68 46.4 4.1 0.1 0.3 0.3 0.0 0.0 0.03 0.1 0.0 65 
 

  

STRHT9-4360   2.73 0.43 2.62 0.39 3.02 0.12 0.3 41.5 16.1 79 55.2 23.4 0.2 0.3 0.3 0.0 0.0 0.05 0.1 0.0 65     
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87

Sr/
86

Sr CaCO3 TOC CIA CPA Si/Al K/Al Na/Al B/Al* Th/U Cr/V Y/Ni Cr/Ni Th/Sc Zr/Sc La/Sc Ti/Zr TOC/S 

  Unit 
 

[%] [%] 
              

  

  DL 0.000005 1 0.1 
              

  

Samples   
                 

  

AD81-3150         67.29 88.67 2.93 0.33 0.11 124.51 5.19 0.64 0.50 1.91 0.78 9.00 2.16 31.40   

AD81-3175   
   

67.64 89.31 2.95 0.35 0.10 139.06 4.48 0.76 0.42 1.79 0.72 8.15 2.08 32.27   

AD81/8-3192,5   
 

61 0.09 68.44 92.61 2.75 0.44 0.07 185.86 4.08 0.74 0.53 2.12 0.61 6.71 2.18 35.72 0.12 

AD81/8-3193,4   
 

56 0.18 67.98 91.82 2.88 0.42 0.08 166.24 4.18 0.64 0.56 1.87 0.66 7.37 2.36 34.85 0.30 

AD81/8-3193,5   
 

73 0.12 67.37 91.28 2.96 0.43 0.08 182.90 5.57 0.60 0.67 1.55 0.78 7.72 2.60 29.51 0.20 

AD81-3225   
   

66.90 88.72 2.94 0.35 0.11 141.52 2.58 0.64 0.37 1.47 0.78 9.26 2.46 29.93   

AD84-2800   
   

69.65 90.42 3.47 0.32 0.09 154.97 3.90 0.76 0.48 1.86 0.87 9.83 2.13 29.08   

AD84-2817   
   

69.75 90.19 3.29 0.31 0.09 144.46 3.53 0.79 0.48 1.92 0.88 9.98 2.21 29.52   

AD84/2-2832,5   
 

19 0.30 70.75 89.97 3.22 0.28 0.10 143.59 4.48 0.81 0.56 2.46 0.69 14.01 2.05 28.25   

AD84/2-2833,5   
 

23 0.41 73.06 92.05 2.68 0.28 0.07 124.41 4.08 0.78 0.41 2.25 0.62 10.21 1.66 31.08   

AD84-2850   
   

67.55 88.04 3.80 0.30 0.12 137.52 3.50 0.75 0.58 1.97 0.84 13.78 2.45 24.80   

AD84-2890   
   

67.86 88.45 3.38 0.31 0.11 129.85 4.39 0.73 0.44 1.64 0.78 9.65 2.07 31.53   

AD92/3-2840,5   
 

18 0.31 68.98 88.67 3.31 0.28 0.11 144.29 4.75 0.77 0.65 2.70 0.76 15.25 2.23 27.00 3.47 

AD92-2870   
   

69.89 90.56 2.94 0.32 0.09 142.06 6.39 0.72 0.34 1.50 0.72 8.09 1.77 34.75   

AD92-2890   
   

69.68 90.15 3.21 0.31 0.09 147.15 4.46 0.73 0.44 1.82 0.71 8.91 1.95 31.84   

AD92/4-2921,5   
 

54 0.44 70.99 91.16 2.42 0.31 0.08 152.24 3.55 0.74 0.42 2.03 0.65 7.11 1.77 35.26 3.13 

AD92/4-2922   
 

51 0.48 70.69 90.93 2.44 0.31 0.09 140.55 3.79 0.69 0.46 1.95 0.65 7.47 1.81 33.55 3.69 

AD92/4-2922,55   
 

46 0.44 70.77 90.99 2.49 0.31 0.08 140.28 3.40 0.68 0.44 1.98 0.68 7.78 1.97 35.45 3.38 

AD92-2950   
   

69.16 89.86 3.30 0.32 0.10 149.82 4.12 0.79 0.49 2.15 0.79 10.09 2.11 30.61   

AD92-2980   
   

67.95 88.26 3.40 0.30 0.11 146.77 4.23 0.79 0.48 2.10 0.72 10.22 2.12 31.13   

AD92/5-3009,3   
 

31 0.56 71.33 91.67 2.50 0.32 0.08 131.86 5.56 0.77 0.45 2.24 0.71 7.56 1.84 35.66 6.21 

AD92/5-3009,7   
 

34 0.55 71.13 91.46 2.50 0.32 0.08 133.43 4.84 0.77 0.41 1.99 0.66 7.64 1.83 35.89 5.50 

AD92-3040   
   

67.36 87.80 3.21 0.30 0.12 142.52 4.09 0.81 0.50 2.12 0.75 10.11 2.09 31.14   

AD92-3080   
   

66.79 87.97 3.27 0.32 0.12 142.16 4.39 0.80 0.46 2.00 0.72 9.34 1.89 31.19   

AD92/6-3111,5   
 

17 0.26 67.63 88.90 2.53 0.33 0.11 130.93 5.40 0.81 0.60 2.57 0.64 8.66 1.82 34.62 3.31 

AD92-3170   
   

66.09 87.13 3.15 0.32 0.13 140.70 4.64 0.80 0.47 2.00 0.73 9.61 1.95 30.29   

AD92-3230   
   

66.36 86.95 3.22 0.30 0.13 128.63 4.14 0.78 0.48 1.85 0.70 9.97 2.05 31.92   

AD92-3270   
   

66.71 87.14 3.21 0.30 0.13 107.52 4.60 0.78 0.50 2.06 0.71 10.08 1.97 30.66   

AD92/7-3327,5   
 

11 0.13 67.01 87.17 2.68 0.29 0.13 126.29 5.13 0.86 0.42 1.86 0.66 9.38 1.68 29.82 3.29 

AD92/7-3329   
 

35 0.14 68.85 89.78 2.62 0.33 0.10 120.99 5.19 0.82 0.73 2.43 0.75 6.95 2.30 36.05   

AD92-3360   
   

66.62 87.70 2.96 0.32 0.12 116.78 4.95 0.75 0.46 1.99 0.66 8.24 1.79 33.47   

AD92-3400   
   

66.15 87.09 3.32 0.31 0.13 125.22 4.74 0.73 0.50 1.93 0.69 9.26 1.95 32.86   

AD92/8-3431,85   
 

22 0.18 70.88 92.48 2.22 0.36 0.07 140.17 5.89 0.71 0.47 2.28 0.75 6.85 1.95 37.91   

AD92/8-3432   
 

24 0.18 70.89 92.50 2.22 0.36 0.07 140.34 5.65 0.72 0.44 2.07 0.75 6.87 1.99 38.41 4.58 

AD92/8-3433   
 

17 0.37 69.78 90.51 2.34 0.32 0.09 139.53 5.79 0.71 0.38 1.75 0.82 8.48 1.95 34.09 1.23 

AD92-3460   
   

65.58 86.35 3.42 0.30 0.13 130.34 4.05 1.03 0.55 2.90 0.71 10.86 2.08 28.53   

AD92/9-3504,4   
 

19 0.14 68.08 90.44 2.81 0.37 0.09 162.25 5.00 0.68 0.56 2.18 0.89 9.76 2.14 29.38 4.80 

AD92-3530   
   

65.88 86.83 3.32 0.31 0.13 130.67 4.29 1.22 0.50 3.23 0.75 10.38 2.07 29.83   

STRHT9-3610   
   

66.82 90.23 4.22 0.41 0.09 154.04 2.60 4.25 0.08 1.47 0.74 11.63 2.17 22.83   

STRHT9-3680   
   

69.54 92.20 2.91 0.39 0.07 118.39 4.29 1.13 0.46 1.97 0.75 8.60 3.13 31.37   

STRHT9-3780   
   

66.25 89.98 3.42 0.42 0.09 152.24 3.50 0.89 0.39 1.81 0.76 11.04 2.17 28.64   

STRHT9-4110   
   

70.43 93.47 2.45 0.41 0.06 106.46 5.40 0.80 0.38 1.78 0.68 7.58 2.06 34.95   

STRHT9-4250   
   

70.88 92.82 2.42 0.37 0.07 103.91 6.21 0.76 0.40 1.81 0.73 7.93 2.10 34.01   

STRHT9-4290   
   

70.93 92.79 2.44 0.37 0.07 107.39 5.27 0.73 0.40 1.75 0.72 7.72 2.11 35.31   

STRHT9-4360         64.67 86.12 3.04 0.32 0.14 89.80 4.70 0.71 0.47 1.59 0.67 9.99 2.09 30.45   
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          SiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 P2O5 MnO Cr2O3 LOI Sum Sc Ba Be 

  
   

Unit [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [ppm] [ppm] [ppm] 

  
   

DL 0.01 0.01 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.002 -5.1 0.01 1 1 1 

Gosau Samples Location Type   
               

  

Gießhübl S. STRHT9-4420 Strasshof T9 cutting   28.63 8.68 4.42 4.21 25.05 0.51 2.10 0.38 0.16 0.18 0.009 25.5 99.79 9 208 0 

Gießhübl S. STRHT9-4550 Strasshof T9 cutting   34.10 11.88 4.33 4.52 19.11 0.55 3.05 0.50 0.10 0.08 0.011 21.6 99.78 11 330 2 

Gießhübl S. STRHT9-4645 Strasshof T9 cutting   49.23 10.86 3.96 4.04 12.26 1.02 2.48 0.56 0.10 0.06 0.012 15.2 99.81 10 304 2 

Gießhübl S. LI08-11 Lilienfeld outcrop   41.20 11.22 3.11 1.70 18.70 0.11 2.58 0.54 0.12 0.03 0.025 20.5 99.89 13 177 1 

Gießhübl S. LI08-13 Lilienfeld outcrop   19.02 6.42 2.47 1.09 35.24 0.21 1.73 0.26 0.07 0.10 0.007 33.2 99.89 6 184 0 

Gießhübl S. LI08-15R Lilienfeld outcrop   36.76 6.15 2.99 1.22 26.21 0.06 1.67 0.35 0.05 0.06 0.042 24.3 99.92 8 73 0 

Gießhübl S. LI08-15G Lilienfeld outcrop   28.33 4.02 1.51 0.91 34.05 0.04 1.04 0.22 0.06 0.07 0.031 29.6 99.93 6 46 0 

Gießhübl S. LI08-16 Lilienfeld outcrop   47.58 6.29 1.73 0.88 20.88 0.08 1.28 0.53 0.06 0.03 0.068 20.5 99.91 8 99 0 

Gießhübl S. LI08-20 Lilienfeld outcrop   21.80 6.29 3.10 2.11 33.15 0.32 1.71 0.26 0.09 0.10 0.012 30.9 99.88 6 154 1 

Gießhübl S. LI08-22 Lilienfeld outcrop   27.67 7.31 2.62 2.73 28.89 0.41 1.91 0.32 0.07 0.05 0.018 27.9 99.88 7 123 0 

Gießhübl S. P-6 Groisbach outcrop   18.62 5.97 1.97 1.25 37.78 0.38 1.44 0.25 0.07 0.08 0.008 32.0 99.87 6 202 0 

Gießhübl S. P-30 Groisbach outcrop   25.85 4.94 2.90 0.98 34.75 0.05 1.39 0.26 0.05 0.07 0.021 28.6 99.87 7 355 0 

Gießhübl S. P-121 Groisbach outcrop   18.23 5.72 2.36 1.52 36.10 0.23 1.58 0.24 0.06 0.07 0.007 33.8 99.88 5 131 0 

Gießhübl S. P-182R Groisbach outcrop   21.43 6.35 3.02 1.71 34.21 0.27 1.72 0.27 0.07 0.06 0.007 30.8 99.88 6 126 0 

Gießhübl S. P-182G Groisbach outcrop   24.17 6.47 2.42 1.64 33.19 0.29 1.71 0.26 0.04 0.07 0.007 29.6 99.89 6 123 0 

Glinzendorf S. MT1-3165 Markgrafneusiedl T1 cutting   47.81 12.85 4.65 2.95 11.98 1.02 2.74 0.58 0.12 0.12 0.013 14.9 99.77 13 393 1 

Glinzendorf S. MT1-3195 Markgrafneusiedl T1 cutting   51.48 12.98 5.36 2.96 9.64 1.09 2.73 0.61 0.14 0.12 0.012 12.6 99.75 12 641 1 

Glinzendorf S. MT1-3207,80 Markgrafneusiedl T1 core   
               

  

Glinzendorf S. MT1-3250 Markgrafneusiedl T1 cutting   47.82 14.07 5.85 3.05 10.38 0.90 3.19 0.66 0.12 0.09 0.017 13.6 99.76 15 397 2 

Glinzendorf S. MT1-3272,10 Markgrafneusiedl T1 core   
               

  

Glinzendorf S. MT1-3272,50-60 Markgrafneusiedl T1 core   
               

  

Glinzendorf S. MT1-3275,30-43 Markgrafneusiedl T1 core   46.03 17.83 6.81 3.41 7.53 0.75 4.01 0.79 0.10 0.13 0.017 12.4 99.79 18 481 2 

Glinzendorf S. MT1-3305 Markgrafneusiedl T1 cutting   47.51 15.45 5.71 2.66 9.99 0.79 3.52 0.72 0.11 0.11 0.016 13.2 99.79 17 475 2 

Glinzendorf S. MT1-3335 Markgrafneusiedl T1 cutting   50.38 14.54 5.30 2.68 9.23 0.68 3.21 0.64 0.09 0.09 0.017 12.9 99.81 16 474 2 

Glinzendorf S. MT1-3355 Markgrafneusiedl T1 cutting   49.48 14.21 5.76 2.90 9.55 0.88 3.08 0.65 0.12 0.10 0.014 13.0 99.78 14 597 2 

Glinzendorf S. MT1-3380 Markgrafneusiedl T1 cutting   46.45 13.81 5.72 2.85 11.95 0.75 3.02 0.64 0.11 0.12 0.015 14.4 99.81 14 440 3 

Glinzendorf S. MT1-3406,20-30 Markgrafneusiedl T1 core   37.04 12.48 4.66 3.21 18.59 0.54 2.87 0.57 0.09 0.09 0.019 19.6 99.80 12 238 2 

Glinzendorf S. MT1-3409,24-30 Markgrafneusiedl T1 core   73.09 13.07 3.60 1.45 0.26 0.93 2.43 0.92 0.13 0.00 0.019 3.9 99.84 13 286 1 

Glinzendorf S. MT1-3409,70-82 Markgrafneusiedl T1 core   
               

  

Glinzendorf S. MT1-3445 Markgrafneusiedl T1 cutting   48.04 14.08 6.04 3.11 10.15 0.96 3.09 0.65 0.12 0.10 0.015 13.4 99.80 14 428 2 

Glinzendorf S. MT1-3500 Markgrafneusiedl T1 cutting   47.67 12.01 5.34 3.13 12.51 0.66 2.62 0.60 0.11 0.10 0.015 15.1 99.82 13 363 1 

Glinzendorf S. MT1-3544,45-65 Markgrafneusiedl T1 core   
               

  

Glinzendorf S. MT1-3545,90-3546 Markgrafneusiedl T1 core   
               

  

Glinzendorf S. MT1-3546,25-55 Markgrafneusiedl T1 core   44.31 12.19 5.03 3.38 14.20 0.58 2.67 0.63 0.14 0.07 0.013 16.6 99.83 12 251 2 

Glinzendorf S. MT1-3547,50-65 Markgrafneusiedl T1 core   40.86 11.73 4.65 3.28 16.58 0.66 2.64 0.59 0.12 0.07 0.012 18.6 99.81 11 256 2 

Glinzendorf S. MT1-3605 Markgrafneusiedl T1 cutting   46.66 14.30 6.07 3.05 10.96 0.81 3.22 0.67 0.12 0.11 0.015 13.8 99.81 15 406 3 

Glinzendorf S. MT1-3650 Markgrafneusiedl T1 cutting   46.22 13.57 5.94 2.96 11.85 0.85 2.97 0.63 0.13 0.10 0.014 14.6 99.81 14 384 2 

Glinzendorf S. MT1-3695 Markgrafneusiedl T1 cutting   45.02 13.36 5.70 2.92 12.01 0.81 2.89 0.62 0.12 0.10 0.013 16.2 99.80 14 395 3 

Glinzendorf S. MT1-3695-U Markgrafneusiedl T1 cutting   46.74 13.62 5.73 2.91 10.50 0.88 2.96 0.63 0.12 0.10 0.016 15.6 99.77 14 719 2 

Glinzendorf S. MT1-3743,55-60  Markgrafneusiedl T1 core   35.23 12.38 4.92 3.28 18.96 0.52 2.86 0.52 0.11 0.09 0.017 20.9 99.78 12 228 2 

Glinzendorf S. MT1-3743,90-3744 Markgrafneusiedl T1 core   
               

  

Glinzendorf S. MT1-3744,10-20 Markgrafneusiedl T1 core   36.68 11.79 4.64 3.09 19.19 0.56 2.68 0.54 0.11 0.10 0.018 20.4 99.81 11 226 1 

Glinzendorf S. MT1-3745,50 Markgrafneusiedl T1 core   38.37 13.24 4.73 3.19 17.24 0.58 3.02 0.60 0.08 0.09 0.019 18.6 99.81 13 254 2 

Glinzendorf S. MT1-3746,50-3747 Markgrafneusiedl T1 core   35.74 12.63 4.79 3.24 19.04 0.54 2.87 0.54 0.10 0.10 0.018 20.2 99.79 12 235 2 

Glinzendorf S. MT1-3747,20 Markgrafneusiedl T1 core   36.54 12.44 4.39 3.05 19.05 0.55 2.82 0.57 0.10 0.08 0.018 20.2 99.81 12 251 1 
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    Co Cs Ga Hf Nb Rb Sn Sr Ta Th U V W Zr Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho 

  Unit [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] 

  DL 0.2 0.1 0.5 0.1 0.1 0.1 1 0.5 0.1 0.2 0.1 8 0.5 0.1 0.1 0.1 0.1 0.02 0.3 0.05 0.02 0.05 0.01 0.05 0.02 

Samples   
                        

  

STRHT9-4420   8.8 4.9 11.9 1.7 7.9 90.2 2 633.5 0.5 6.2 1.8 79 1.4 74.9 20.2 20.7 49.6 5.06 20.2 4.42 0.94 4.07 0.66 3.47 0.71 

STRHT9-4550   10.4 7.0 15.5 2.6 10.2 120.9 3 559.6 0.7 8.6 2.5 109 1.9 102.2 19.0 24.0 53.2 5.62 21.5 4.23 0.86 3.68 0.62 3.43 0.66 

STRHT9-4645   10.4 5.1 14.3 4.3 11.0 97.1 3 330.1 0.8 8.4 2.5 88 2.2 162.7 21.8 24.9 58.0 6.09 24.8 4.86 0.97 4.29 0.70 3.95 0.80 

LI08-11   17.3 9.9 13.9 2.9 10.1 112.2 2 207.8 0.6 8.3 2.4 100 1.6 109.2 20.2 21.9 42.2 5.43 22.2 4.02 0.87 3.61 0.59 3.31 0.67 

LI08-13   7.7 4.6 8.3 1.4 5.0 68.1 1 445.8 0.3 4.4 1.0 66 1.1 45.1 15.5 16.3 26.6 3.45 12.8 2.54 0.53 2.36 0.39 2.17 0.47 

LI08-15R   9.4 7.2 7.0 2.5 5.9 70.3 1 192.8 0.4 5.3 1.1 66 1.1 93.3 22.2 19.6 31.0 4.48 19.8 3.53 0.77 3.34 0.54 3.12 0.66 

LI08-15G   4.8 4.2 5.0 1.8 3.5 42.6 0 225.2 0.2 3.3 0.8 45 0.6 61.7 19.6 16.0 23.3 3.68 17.1 2.89 0.69 2.97 0.48 2.66 0.59 

LI08-16   9.8 6.7 7.2 4.4 9.4 57.9 1 163.2 0.7 7.5 2.4 62 1.4 174.2 23.4 23.3 42.5 5.55 22.9 4.06 0.82 3.72 0.63 3.70 0.73 

LI08-20   6.4 5.0 8.8 1.8 5.5 70.8 2 393.8 0.3 5.3 1.4 54 1.3 61.8 18.6 18.1 30.3 3.79 15.1 2.73 0.53 2.61 0.44 2.47 0.52 

LI08-22   8.2 5.9 9.0 1.8 6.6 81.1 2 341.3 0.5 6.1 1.8 71 1.4 74.1 15.1 16.3 32.1 3.94 15.1 2.92 0.57 2.55 0.43 2.51 0.48 

P-6   7.1 4.0 7.7 1.5 5.5 63.5 2 633.1 0.4 3.9 1.5 60 1.2 53.5 15.9 17.6 29.7 3.78 15.6 2.52 0.52 2.44 0.40 2.08 0.47 

P-30   6.0 4.2 6.4 1.9 4.7 61.3 1 512.4 0.3 3.9 0.7 50 0.8 62.3 21.4 17.8 35.6 4.51 19.1 3.50 0.73 3.46 0.55 3.20 0.63 

P-121   7.5 4.1 7.8 1.2 5.3 69.1 1 570.2 0.3 5.0 1.2 53 1.0 46.2 12.6 15.2 26.5 3.37 14.1 2.32 0.46 2.11 0.33 1.92 0.39 

P-182R   5.2 4.5 8.1 1.5 5.4 73.6 1 512.4 0.3 4.7 0.9 50 1.2 47.8 14.2 17.1 31.2 4.02 15.5 2.84 0.56 2.64 0.41 2.09 0.49 

P-182G   5.2 4.2 8.5 1.3 5.6 70.1 2 479.8 0.4 5.6 0.9 57 1.0 46.9 12.0 16.7 29.2 3.70 15.0 2.65 0.53 2.27 0.36 1.94 0.41 

MT1-3165   12.3 8.7 16.4 3.5 11.8 117.3 3 488.0 0.9 10.6 3.1 111 1.8 118.6 21.3 27.1 58.0 6.43 25.0 4.67 0.92 3.88 0.66 3.67 0.73 

MT1-3195   13.2 8.1 15.8 3.7 11.6 118.7 3 471.7 0.9 10.9 3.5 109 2.0 138.8 22.5 27.7 59.4 6.73 26.6 4.80 0.99 4.00 0.69 3.85 0.78 

MT1-3207,80   
                        

  

MT1-3250   22.7 9.6 16.9 3.7 13.9 128.3 4 457.3 6.2 12.0 3.5 127 54.6 120.7 22.7 29.0 62.7 7.03 28.4 5.07 1.05 4.30 0.72 4.06 0.81 

MT1-3272,10   
                        

  

MT1-3272,50-60   
                        

  

MT1-3275,30-43   19.9 9.0 22.5 3.8 13.4 125.8 3 189.5 1.0 11.9 3.0 143 2.1 122.0 24.6 30.2 63.5 7.90 31.1 5.60 1.01 4.71 0.68 4.30 0.88 

MT1-3305   19.5 10.2 20.6 3.8 12.7 140.7 4 371.2 1.1 12.9 4.2 131 4.5 132.0 23.5 30.5 64.3 7.20 27.5 5.12 1.04 4.39 0.72 3.98 0.82 

MT1-3335   16.1 9.7 18.6 3.4 11.3 126.3 4 245.8 0.9 11.0 4.0 123 11.0 116.5 21.0 27.0 59.2 6.45 25.7 4.51 0.98 3.96 0.65 3.87 0.74 

MT1-3355   19.7 9.2 18.5 3.8 12.8 129.0 4 356.7 3.3 11.0 3.5 123 27.0 125.7 22.1 29.4 63.4 6.92 27.3 4.97 1.05 4.29 0.73 4.13 0.82 

MT1-3380   16.1 9.1 18.1 3.5 12.4 120.7 4 321.8 0.9 11.0 3.7 116 2.0 124.2 21.9 27.8 58.7 6.55 25.9 4.69 1.00 4.27 0.69 3.91 0.80 

MT1-3406,20-30   14.7 9.6 14.7 3.6 11.1 99.1 3 512.3 0.7 9.1 3.0 121 2.0 103.5 20.7 24.1 50.4 6.34 23.4 4.48 0.76 3.75 0.56 3.71 0.78 

MT1-3409,24-30   16.6 7.6 15.0 8.9 16.5 75.0 3 111.5 1.3 13.4 4.3 92 3.1 301.1 36.0 37.1 79.1 9.72 39.2 6.93 1.17 6.34 0.94 6.44 1.27 

MT1-3409,70-82   
                        

  

MT1-3445   17.4 9.4 19.4 3.8 12.8 129.9 3 368.5 1.0 11.8 3.2 122 2.3 138.3 23.4 29.7 65.1 7.18 28.0 5.03 1.09 4.39 0.71 4.00 0.81 

MT1-3500   14.6 7.2 16.3 4.2 10.7 107.1 3 253.1 0.8 9.1 3.0 108 2.4 149.5 22.7 26.4 56.7 6.45 25.2 4.68 0.98 4.04 0.69 3.81 0.76 

MT1-3544,45-65   
                        

  

MT1-3545,90-3546   
                        

  

MT1-3546,25-55   12.4 7.1 15.4 3.8 11.3 85.9 2 273.4 0.8 9.7 3.1 109 1.9 128.5 24.6 25.6 53.2 6.69 26.7 5.11 0.89 4.51 0.65 4.43 0.88 

MT1-3547,50-65   11.3 7.2 15.1 3.9 11.4 87.3 2 267.1 1.2 8.7 2.7 99 1.8 119.1 21.5 24.5 49.8 6.30 24.5 4.37 0.79 4.01 0.56 3.80 0.77 

MT1-3605   15.6 9.0 18.3 3.4 12.1 129.0 4 294.7 0.9 11.4 3.5 125 2.2 125.6 23.0 28.6 62.4 6.95 26.8 4.99 1.06 4.53 0.72 4.15 0.78 

MT1-3650   16.8 8.7 17.7 3.4 12.1 124.0 4 347.0 0.8 10.7 3.4 119 2.3 124.7 23.3 28.0 60.8 6.81 27.1 5.08 1.07 4.37 0.73 3.99 0.85 

MT1-3695   14.9 8.6 17.6 3.7 11.7 121.3 3 384.9 0.9 10.0 3.3 118 2.2 126.8 23.0 27.5 60.0 6.70 24.7 4.86 1.04 4.33 0.72 4.07 0.82 

MT1-3695-U   15.4 8.8 17.2 3.4 11.8 125.5 4 369.1 0.9 10.2 3.2 121 2.2 129.1 22.7 28.3 62.8 6.90 27.3 5.06 1.06 4.36 0.72 3.74 0.78 

MT1-3743,55-60    13.2 9.2 15.9 3.6 10.1 99.8 3 569.9 0.6 9.0 2.6 127 1.7 91.1 19.4 22.8 46.9 6.04 24.0 4.24 0.72 3.72 0.51 3.56 0.68 

MT1-3743,90-3744   
                        

  

MT1-3744,10-20   12.9 8.8 14.4 3.4 9.9 90.7 2 534.9 0.7 8.5 2.7 118 1.8 105.3 20.6 23.7 48.1 6.04 23.6 4.50 0.73 3.88 0.53 3.60 0.69 

MT1-3745,50   12.9 9.5 16.3 3.5 11.4 99.1 2 477.6 0.7 9.0 3.1 123 2.0 100.9 19.3 23.4 48.6 6.05 23.0 4.28 0.69 3.52 0.50 3.52 0.71 

MT1-3746,50-3747   12.7 9.5 15.6 3.1 10.0 97.0 2 567.8 0.8 8.4 2.7 120 1.9 93.4 20.4 23.0 47.8 6.15 23.1 4.57 0.76 3.87 0.53 3.60 0.70 

MT1-3747,20   14.1 9.8 14.9 2.6 10.8 95.1 2 486.9 0.7 9.1 2.7 114 1.8 99.8 20.2 24.2 50.8 6.20 23.5 4.37 0.73 3.70 0.51 3.60 0.69 
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    Er Tm Yb Lu TOT/C TOT/S Mo Cu Pb Zn Ni As Cd Sb Bi Ag Au Hg Tl Se B δ
 13

C δ
 18

O 

  Unit [ppm] [ppm] [ppm] [ppm] [%] [%] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [VPDB] [VPDB] 

  DL 0.03 0.01 0.05 0.01 0.02 0.02 0.1 0.1 0.1 1 0.1 0.5 0.1 0.1 0.1 0.1 0.5 0.01 0.1 0.5 3 0.06 0.08 

Samples   
                      

  

STRHT9-4420   1.90 0.28 1.86 0.27 6.50 0.00 0.4 20.8 11.6 50 30.8 4.4 0.1 0.3 0.2 0.0 0.6 0.05 0.0 0.0 55     

STRHT9-4550   2.01 0.31 1.97 0.28 5.44 0.14 0.6 23.8 14.8 57 34.1 11.1 0.0 0.4 0.3 0.0 0.0 0.06 0.0 0.0 93 
 

  

STRHT9-4645   2.27 0.34 2.20 0.32 3.60 0.09 0.3 19.1 9.4 50 28.8 5.0 0.1 0.2 0.2 0.0 8.0 0.07 0.0 0.0 77 
 

  

LI08-11   1.96 0.30 1.99 0.30 4.07 0.00 0.0 29.8 8.0 46 101.7 6.6 0.1 0.0 0.3 0.0 1.5 0.01 0.0 0.0 114 
 

  

LI08-13   1.41 0.21 1.34 0.20 7.91 0.00 0.2 12.8 6.1 27 33.2 6.2 0.1 0.2 0.2 0.0 0.6 0.03 0.0 0.0 51 
 

  

LI08-15R   2.03 0.30 1.85 0.28 5.73 0.00 0.0 7.8 4.5 41 88.5 3.4 0.2 0.0 0.1 0.0 0.0 0.00 0.0 0.0 73 
 

  

LI08-15G   1.59 0.25 1.30 0.21 7.51 0.00 0.0 8.1 4.3 23 53.2 5.4 0.2 0.0 0.1 0.0 1.8 0.00 0.0 0.0 45 
 

  

LI08-16   2.23 0.34 2.16 0.32 5.07 0.00 0.2 18.4 7.2 33 62.2 3.8 0.2 0.0 0.1 0.0 0.0 0.01 0.0 0.0 94 
 

  

LI08-20   1.48 0.22 1.43 0.22 7.61 0.00 0.2 8.7 6.5 27 51.8 5.7 0.1 0.2 0.2 0.0 0.9 0.01 0.0 0.6 76 
 

  

LI08-22   1.48 0.20 1.30 0.21 6.77 0.00 0.1 10.6 9.3 40 76.5 7.9 0.1 0.0 0.2 0.0 0.8 0.02 0.0 0.7 84 
 

  

P-6   1.46 0.22 1.42 0.20 8.16 0.00 0.1 14.2 5.2 33 23.5 3.8 0.2 0.0 0.1 0.0 0.9 0.01 0.0 0.0 47 
 

  

P-30   1.83 0.24 1.61 0.24 7.28 0.00 0.2 5.3 12.0 19 55.9 8.6 0.2 0.3 0.1 0.0 0.0 0.03 0.0 0.0 50 
 

  

P-121   1.11 0.16 1.14 0.17 8.08 0.00 0.1 14.0 6.8 30 35.3 3.5 0.2 0.0 0.2 0.0 0.0 0.02 0.0 0.0 47 
 

  

P-182R   1.30 0.19 1.17 0.18 7.53 0.00 0.2 13.0 6.8 28 33.1 3.5 0.1 0.2 0.2 0.0 0.0 0.07 0.0 0.0 51 
 

  

P-182G   1.25 0.17 1.18 0.18 7.27 0.00 0.0 13.8 3.7 35 30.3 3.1 0.1 0.0 0.1 0.0 0.5 0.01 0.0 0.0 45 
 

  

MT1-3165   2.04 0.30 1.95 0.29 3.40 0.25 1.3 29.5 227.1 87 39.8 12.2 0.3 0.5 0.3 0.0 0.5 0.09 0.1 0.8 85 
 

  

MT1-3195   2.09 0.32 2.03 0.31 2.77 0.47 1.8 27.5 26.4 68 48.0 21.0 0.3 1.2 0.3 0.0 0.0 0.14 0.2 1.2 86 
 

  

MT1-3207,80   
                     

-4.25 -7.37 

MT1-3250   2.38 0.34 2.22 0.33 3.14 0.45 1.5 2263.9 20.0 1742 425.1 24.4 1.0 1.1 0.4 2.9 0.0 0.64 0.1 0.6 99 
 

  

MT1-3272,10   
                     

-3.21 -4.90 

MT1-3272,50-60   
                     

-2.54 -5.26 

MT1-3275,30-43   2.49 0.37 2.46 0.44 2.41 0.03 0.0 38.0 14.6 43 48.7 10.9 0.0 0.2 0.4 0.0 1.4 0.46 0.0 0.0 119 -3.10 -5.19 

MT1-3305   2.41 0.35 2.22 0.35 2.96 0.33 1.6 36.9 22.0 72 57.3 27.0 0.1 1.5 0.4 0.1 0.5 2.71 0.1 0.0 119 
 

  

MT1-3335   2.23 0.33 2.10 0.32 2.96 0.30 1.1 34.5 106.8 61 47.6 26.4 0.0 1.3 0.3 0.0 0.0 1.14 0.0 0.0 135 
 

  

MT1-3355   2.31 0.36 2.10 0.33 2.80 0.42 2.0 39.8 21.7 77 58.5 22.2 0.1 1.6 0.3 0.0 0.0 0.63 0.2 0.7 104 
 

  

MT1-3380   2.30 0.33 2.11 0.31 3.09 0.25 1.2 30.5 16.0 53 49.0 19.9 0.1 1.3 0.3 0.0 0.0 0.57 0.1 0.0 119 
 

  

MT1-3406,20-30   2.16 0.32 2.01 0.37 4.83 0.35 0.4 17.8 13.0 40 79.3 24.1 0.1 0.2 0.3 0.0 0.0 0.29 0.0 0.0 118 -1.59 -5.25 

MT1-3409,24-30   3.76 0.52 3.38 0.57 0.12 0.77 2.9 35.5 24.8 58 53.8 32.7 0.0 0.3 0.3 0.0 1.2 0.83 0.1 0.5 133 
 

  

MT1-3409,70-82   
                      

  

MT1-3445   2.30 0.35 2.29 0.35 2.93 0.37 1.6 28.7 18.1 62 55.6 20.7 0.2 1.1 0.3 0.0 0.0 0.49 0.1 0.0 116 
 

  

MT1-3500   2.22 0.33 2.17 0.32 3.70 0.27 1.5 26.0 20.3 66 48.9 20.2 0.0 1.3 0.3 0.0 0.8 0.58 0.1 0.0 92 
 

  

MT1-3544,45-65   
                     

-1.38 -4.99 

MT1-3545,90-3546   
                     

-0.97 -5.10 

MT1-3546,25-55   2.43 0.35 2.33 0.36 3.95 0.13 0.3 21.9 10.7 40 42.9 13.4 0.1 0.3 0.3 0.0 0.0 0.43 0.0 0.0 119 -1.05 -5.13 

MT1-3547,50-65   2.26 0.29 2.14 0.33 4.50 0.19 0.4 20.1 11.3 40 41.9 18.1 0.2 0.3 0.3 0.0 0.0 0.45 0.0 0.0 100 -0.84 -5.09 

MT1-3605   2.27 0.36 2.38 0.35 3.33 0.29 1.6 33.4 19.3 55 55.7 31.9 0.1 1.6 0.3 0.0 0.0 1.13 0.2 0.6 101 
 

  

MT1-3650   2.30 0.36 2.20 0.34 3.52 0.49 1.2 28.9 19.3 54 51.1 27.3 0.2 1.3 0.3 0.0 0.5 0.63 0.1 0.0 96 
 

  

MT1-3695   2.45 0.35 2.40 0.36 4.71 0.59 1.5 29.9 17.4 55 50.0 26.4 0.3 1.2 0.3 0.0 0.0 18.68 0.2 0.0 113 
 

  

MT1-3695-U   2.28 0.33 2.18 0.33 4.44 0.52 1.2 29.9 17.6 68 48.9 19.9 0.2 0.8 0.3 0.0 0.0 0.52 0.1 0.0 105 
 

  

MT1-3743,55-60    2.03 0.27 2.00 0.30 5.10 0.26 0.4 17.5 13.9 46 85.7 28.1 0.0 0.3 0.3 0.0 0.0 0.26 0.0 0.6 110 -1.16 -5.02 

MT1-3743,90-3744   
                     

-1.07 -5.26 

MT1-3744,10-20   2.06 0.28 1.98 0.30 5.06 0.19 0.3 16.4 12.6 46 75.4 14.6 0.1 0.2 0.3 0.0 0.0 0.22 0.0 0.0 106 -1.46 -5.35 

MT1-3745,50   2.01 0.27 2.00 0.31 4.57 0.24 0.3 21.4 13.8 47 76.9 17.6 0.1 0.2 0.3 0.0 0.0 0.26 0.0 0.0 119 -1.42 -5.40 

MT1-3746,50-3747   2.00 0.26 1.97 0.30 4.88 0.22 0.3 20.8 14.1 49 77.1 14.2 0.1 0.2 0.3 0.0 0.0 0.25 0.0 0.0 113 -1.26 -5.07 

MT1-3747,20   1.98 0.28 1.88 0.30 4.96 0.31 0.4 21.6 14.7 50 84.3 17.9 0.1 0.3 0.3 0.0 0.0 0.31 0.0 0.0 117 -1.52 -5.39 
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87

Sr/
86

Sr CaCO3 TOC CIA CPA Si/Al K/Al Na/Al B/Al* Th/U Cr/V Y/Ni Cr/Ni Th/Sc Zr/Sc La/Sc Ti/Zr TOC/S 

  Unit 
 

[%] [%] 
              

  

  DL 0.000005 1 0.1 
              

  

Samples   
                 

  

STRHT9-4420         68.72 91.19 2.91 0.38 0.08 119.76 3.44 0.77 0.66 1.97 0.69 8.32 2.30 30.42   

STRHT9-4550   
   

69.92 92.92 2.54 0.40 0.06 147.95 3.44 0.68 0.56 2.18 0.78 9.29 2.18 29.33   

STRHT9-4645   
   

64.26 86.62 4.00 0.36 0.13 134.01 3.36 0.92 0.76 2.82 0.84 16.27 2.49 20.63   

LI08-11   
  

0.24 78.05 98.41 3.24 0.36 0.01 192.03 3.46 1.69 0.20 1.66 0.64 8.40 1.68 29.65   

LI08-13   
  

0.09 71.46 94.89 2.62 0.42 0.05 150.14 4.40 0.72 0.47 1.42 0.73 7.52 2.72 34.56   

LI08-15R   
   

75.41 98.42 5.28 0.43 0.01 224.34 4.82 4.30 0.25 3.21 0.66 11.66 2.45 22.49   

LI08-15G   
   

76.17 98.39 6.23 0.41 0.01 211.57 4.13 4.65 0.37 3.94 0.55 10.28 2.67 21.38   

LI08-16   
  

0.60 79.23 97.95 6.68 0.32 0.02 282.45 3.13 7.41 0.38 7.39 0.94 21.78 2.91 18.24   

LI08-20   
  

0.14 68.42 92.28 3.06 0.43 0.07 228.36 3.79 1.50 0.36 1.57 0.88 10.30 3.02 25.22   

LI08-22   
  

0.20 68.15 91.55 3.34 0.41 0.08 217.18 3.39 1.71 0.20 1.59 0.87 10.59 2.33 25.89   

P-6   
  

0.09 68.00 90.52 2.76 0.38 0.09 148.79 2.60 0.90 0.68 2.30 0.65 8.92 2.93 28.01   

P-30   
  

0.05 74.75 98.36 4.62 0.44 0.01 191.30 5.57 2.84 0.38 2.54 0.56 8.90 2.54 25.02   

P-121   
  

0.11 69.87 93.80 2.82 0.43 0.06 155.30 4.17 0.89 0.36 1.34 1.00 9.24 3.04 31.14   

P-182R   
  

0.08 69.78 93.46 2.98 0.43 0.06 151.80 5.22 0.95 0.43 1.43 0.78 7.97 2.85 33.86   

P-182G   
   

69.76 93.13 3.30 0.41 0.06 131.45 6.22 0.83 0.40 1.56 0.93 7.82 2.78 33.23   

MT1-3165   
   

67.03 88.45 3.29 0.33 0.11 125.02 3.42 0.79 0.54 2.21 0.82 9.12 2.08 29.32   

MT1-3195   
   

66.49 87.86 3.50 0.33 0.12 125.22 3.11 0.74 0.47 1.69 0.91 11.57 2.31 26.35   

MT1-3207,80   
 

16 
               

  

MT1-3250   
   

68.69 90.48 3.00 0.36 0.09 132.99 3.43 0.90 0.05 0.27 0.80 8.05 1.93 32.78   

MT1-3272,10   
 

21 
               

  

MT1-3272,50-60   
 

22 
               

  

MT1-3275,30-43   0.7087 17 0.14 72.37 93.53 2.28 0.35 0.06 126.14 3.97 0.80 0.51 2.36 0.66 6.78 1.68 38.82 4.63 

MT1-3305   
   

70.68 92.24 2.72 0.36 0.07 145.57 3.07 0.83 0.41 1.89 0.76 7.76 1.79 32.70   

MT1-3335   
   

71.80 92.86 3.06 0.35 0.07 175.48 2.75 0.93 0.44 2.41 0.69 7.28 1.69 32.93   

MT1-3355   
   

69.52 90.75 3.08 0.34 0.09 138.33 3.14 0.77 0.38 1.62 0.79 8.98 2.10 31.00   

MT1-3380   
   

70.65 91.80 2.97 0.34 0.08 162.86 2.97 0.87 0.45 2.07 0.79 8.87 1.99 30.89   

MT1-3406,20-30   0.7079 37 0.56 71.88 93.35 2.62 0.36 0.06 178.70 3.03 1.06 0.26 1.62 0.76 8.63 2.01 33.02 1.60 

MT1-3409,24-30   
 

1 0.17 69.67 89.52 4.94 0.29 0.10 192.33 3.12 1.40 0.67 2.39 1.03 23.16 2.85 18.32 0.22 

MT1-3409,70-82   0.7098 1 
               

  

MT1-3445   
   

68.40 89.91 3.01 0.34 0.10 155.71 3.69 0.83 0.42 1.82 0.84 9.88 2.12 28.18   

MT1-3500   
   

70.57 91.71 3.51 0.34 0.08 144.78 3.03 0.94 0.46 2.07 0.70 11.50 2.03 24.06   

MT1-3544,45-65   
 

31 
               

  

MT1-3545,90-3546   
 

30 
               

  

MT1-3546,25-55   0.7083 28 0.44 71.75 92.74 3.21 0.34 0.07 184.50 3.13 0.81 0.57 2.05 0.81 10.71 2.13 29.39 3.42 

MT1-3547,50-65   0.7082 35 0.40 69.99 91.53 3.08 0.35 0.08 161.13 3.22 0.82 0.51 1.94 0.79 10.83 2.23 29.70 2.11 

MT1-3605   
   

69.92 91.48 2.88 0.35 0.08 133.49 3.26 0.81 0.41 1.82 0.76 8.37 1.91 31.98   

MT1-3650   
   

69.30 90.66 3.01 0.34 0.09 133.71 3.15 0.79 0.46 1.85 0.76 8.91 2.00 30.29   

MT1-3695   
   

69.75 90.93 2.98 0.34 0.09 159.86 3.03 0.74 0.46 1.76 0.71 9.06 1.96 29.31   

MT1-3695-U   
   

69.07 90.39 3.03 0.34 0.09 145.70 3.19 0.89 0.46 2.21 0.73 9.22 2.02 29.26   

MT1-3743,55-60    
 

37 0.46 72.03 93.54 2.51 0.36 0.06 167.93 3.46 0.90 0.23 1.34 0.75 7.59 1.90 34.22 1.75 

MT1-3743,90-3744   0.7080 35 
               

  

MT1-3744,10-20   0.7079 37 0.52 71.31 92.75 2.75 0.36 0.07 169.92 3.15 1.03 0.27 1.61 0.77 9.57 2.15 30.74 2.74 

MT1-3745,50   
 

36 0.46 71.89 93.28 2.56 0.36 0.06 169.87 2.90 1.04 0.25 1.67 0.69 7.76 1.80 35.65 1.93 

MT1-3746,50-3747   
 

36 0.43 72.12 93.43 2.50 0.36 0.06 169.10 3.11 1.01 0.26 1.58 0.70 7.78 1.92 34.66 1.96 

MT1-3747,20     37 0.53 71.90 93.22 2.59 0.36 0.06 177.76 3.37 1.07 0.24 1.44 0.76 8.32 2.02 34.24 1.70 
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          SiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 P2O5 MnO Cr2O3 LOI Sum Sc Ba Be 

  
   

Unit [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [ppm] [ppm] [ppm] 

  
   

DL 0.01 0.01 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.002 -5.1 0.01 1 1 1 

Gosau Samples Location Type   
               

  

Glinzendorf S. MT1-3800 Markgrafneusiedl T1 cutting   46.24 13.53 5.30 3.03 12.17 0.85 2.96 0.63 0.12 0.10 0.014 14.8 99.80 13 420 1 

Glinzendorf S. MT1-3835 Markgrafneusiedl T1 cutting   44.98 12.88 5.50 3.01 13.37 0.83 2.77 0.60 0.11 0.10 0.015 15.6 99.80 13 420 2 

Glinzendorf S. MT1-3870 Markgrafneusiedl T1 cutting   43.49 12.47 5.08 2.99 14.79 0.83 2.72 0.57 0.14 0.10 0.016 16.6 99.80 12 368 2 

Glinzendorf S. MT1-3870-U Markgrafneusiedl T1 cutting   47.74 12.12 4.73 2.91 12.84 0.94 2.59 0.57 0.14 0.10 0.012 15.1 99.77 12 372 1 

Glinzendorf S. MT1-3905 Markgrafneusiedl T1 cutting   44.95 13.21 6.10 2.98 12.81 0.87 2.85 0.60 0.12 0.10 0.014 15.2 99.80 13 374 3 

Glinzendorf S. MT1-3931,10-30 Markgrafneusiedl T1 core   10.45 4.04 1.89 2.21 42.45 0.15 0.76 0.14 0.07 0.05 0.011 37.6 99.84 4 92 0 

Glinzendorf S. MT1-3933,20-50 Markgrafneusiedl T1 core   28.43 10.19 3.91 3.50 24.81 0.40 2.17 0.36 0.10 0.05 0.020 25.8 99.70 10 144 0 

Glinzendorf S. MT1-3975 Markgrafneusiedl T1 cutting   38.57 12.31 5.37 3.09 16.16 0.52 2.32 0.51 0.09 0.09 0.032 20.7 99.81 13 257 2 

Glinzendorf S. MT1-3975-U Markgrafneusiedl T1 cutting   39.04 12.38 5.27 3.20 16.10 0.52 2.31 0.51 0.09 0.09 0.032 20.2 99.78 13 281 2 

Glinzendorf S. MT1-4005 Markgrafneusiedl T1 cutting   47.34 18.81 6.27 2.14 3.81 0.50 3.01 0.65 0.08 0.04 0.041 17.1 99.83 18 249 3 

Glinzendorf S. MT1-4023,50 B Markgrafneusiedl T1 core   31.00 11.28 4.65 2.34 23.01 0.34 1.83 0.47 0.09 0.12 0.030 24.7 99.85 13 153 0 

Glinzendorf S. MT1-4023,50 C Markgrafneusiedl T1 core   28.88 9.54 4.70 2.44 25.82 0.27 1.61 0.41 0.10 0.11 0.037 25.9 99.85 11 147 1 

Glinzendorf S. MT1-4023,70 Markgrafneusiedl T1 core   35.68 14.74 4.86 2.34 16.37 0.38 2.76 0.50 0.08 0.05 0.035 22.0 99.84 16 193 2 

Glinzendorf S. MT1-4025,40-50 Markgrafneusiedl T1 core   31.35 10.94 4.28 2.58 22.72 0.29 2.05 0.45 0.12 0.08 0.034 24.9 99.84 11 159 1 

Glinzendorf S. MT1-4026,20 Markgrafneusiedl T1 core   45.31 17.72 6.16 1.61 3.05 0.43 2.44 0.69 0.09 0.02 0.043 2.2 99.84 17 204 3 

Glinzendorf S. MT1-4055 Markgrafneusiedl T1 cutting   45.13 17.18 5.90 2.01 6.70 0.45 2.61 0.68 0.09 0.07 0.035 19.0 99.83 17 315 2 

Glinzendorf S. MT1-4055-U Markgrafneusiedl T1 cutting   44.41 16.66 5.93 2.09 7.00 0.45 2.51 0.66 0.10 0.07 0.034 19.9 99.83 16 310 2 

Glinzendorf S. MT1-4075 Markgrafneusiedl T1 cutting   43.26 15.57 6.08 2.53 9.36 0.41 2.45 0.64 0.09 0.08 0.037 19.3 99.81 16 300 2 

Glinzendorf S. MT1-4106,50 Markgrafneusiedl T1 core   
               

  

Glinzendorf S. MT1-4107,10-30 Markgrafneusiedl T1 core   
               

  

Glinzendorf S. MT1-4135 Markgrafneusiedl T1 cutting   7.35 2.65 1.37 15.50 30.45 0.05 0.31 0.08 0.02 0.04 0.007 41.8 99.65 2 276 0 

Glinzendorf S. GT1-3245 Glinzendorf T1 core   23.46 8.03 3.53 2.69 30.82 0.30 1.69 0.30 0.09 0.11 0.019 28.7 99.78 7 118 1 

Glinzendorf S. GT1-3246.5 Glinzendorf T1 core   32.28 10.23 3.41 3.06 23.91 0.39 2.29 0.44 0.07 0.07 0.022 23.6 99.83 10 163 1 

Glinzendorf S. GT1-3247.5 Glinzendorf T1 core   29.37 9.01 2.85 1.59 28.52 0.36 1.98 0.41 0.07 0.06 0.022 25.6 99.87 9 130 0 

Glinzendorf S. GT1-3249 Glinzendorf T1 core   29.81 9.64 3.26 2.72 26.32 0.36 2.09 0.42 0.06 0.06 0.025 25.1 99.84 10 155 2 

Glinzendorf S. GT1-3249.5 Glinzendorf T1 core   25.66 8.13 6.63 1.48 28.75 0.26 1.75 0.35 0.06 0.08 0.027 26.7 99.85 8 132 0 

Glinzendorf S. GT1-3270 Glinzendorf T1 cutting   34.63 11.17 4.72 2.68 21.36 0.56 2.34 0.48 0.10 0.09 0.018 21.7 99.83 11 209 1 

Glinzendorf S. GT1-3280 Glinzendorf T1 cutting   36.57 11.68 4.96 2.47 19.91 0.53 2.42 0.51 0.10 0.08 0.020 20.6 99.83 12 236 1 

Glinzendorf S. GT1-3308 Glinzendorf T1 core   55.09 15.55 7.90 1.76 5.12 0.71 2.97 0.72 0.12 0.06 0.047 9.7 99.83 16 208 2 

Glinzendorf S. GT1-3308.8 Glinzendorf T1 core   52.89 14.73 7.26 1.64 7.65 0.76 2.75 0.69 0.11 0.10 0.040 11.2 99.82 15 204 2 

Glinzendorf S. GT1-3330 Glinzendorf T1 cutting   54.92 15.15 6.84 2.07 6.07 0.65 3.18 0.67 0.11 0.08 0.047 10.1 99.86 15 236 2 

Glinzendorf S. GT1-3361.5 Glinzendorf T1 core   61.50 17.37 8.26 1.71 0.11 0.58 3.11 0.81 0.12 0.04 0.068 6.1 99.82 17 242 2 

Glinzendorf S. GT1-3362.5 Glinzendorf T1 core   61.23 17.54 8.07 1.72 0.13 0.65 3.06 0.82 0.11 0.04 0.047 6.4 99.82 17 252 3 

Glinzendorf S. GT1-3364.5 Glinzendorf T1 core   61.23 17.41 7.80 1.75 0.60 0.55 3.06 0.80 0.15 0.05 0.063 6.3 99.81 17 231 2 

Glinzendorf S. GT1-3370 Glinzendorf T1 cutting   60.40 14.60 5.89 1.73 3.77 0.73 3.64 0.57 0.10 0.09 0.047 8.3 99.87 13 264 2 

Glinzendorf S. GT1-3406.5 Glinzendorf T1 core   55.15 19.60 7.84 2.18 0.95 1.18 3.39 0.81 0.13 0.38 0.015 8.2 99.80 18 349 2 

Glinzendorf S. GT1-3406.8 Glinzendorf T1 core   43.11 13.76 6.74 3.37 11.90 1.05 2.41 0.62 0.13 0.30 0.012 16.4 99.79 13 260 2 

Glinzendorf S. GT1-3407.8 Glinzendorf T1 core   51.75 16.71 7.45 3.17 4.69 1.47 2.70 0.73 0.11 0.20 0.015 10.8 99.80 16 250 2 

Glinzendorf S. GT1-3409.5 Glinzendorf T1 core   40.14 14.89 18.49 2.34 3.47 0.81 2.33 0.57 1.36 0.57 0.011 14.8 99.76 16 564 2 

Glinzendorf S. GT1-3440 Glinzendorf T1 cutting   51.75 15.57 6.61 2.50 6.97 1.00 2.93 0.68 0.13 0.22 0.019 11.4 99.83 15 318 2 

Glinzendorf S. GT1-3477.5 Glinzendorf T1 core   63.83 16.80 6.55 1.82 0.43 1.53 2.92 0.78 0.18 0.05 0.013 4.9 99.85 15 317 2 

Glinzendorf S. GT1-3478.5 Glinzendorf T1 core   58.60 18.76 7.05 2.06 0.80 1.26 3.22 0.80 0.22 0.15 0.015 6.9 99.84 17 270 2 

Glinzendorf S. GT1-3479.5 Glinzendorf T1 core   57.25 20.16 7.27 2.19 0.53 1.17 3.39 0.83 0.15 0.18 0.016 6.7 99.81 19 298 2 

Glinzendorf S. GT1-3480.5 Glinzendorf T1 core   57.84 20.39 6.59 2.27 0.19 1.13 3.66 0.78 0.10 0.14 0.016 6.7 99.80 19 271 3 

Glinzendorf S. GT1-3510 Glinzendorf T1 cutting   48.60 14.35 5.65 2.84 9.38 1.08 2.76 0.65 0.12 0.14 0.018 14.2 99.83 14 277 2 
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    Co Cs Ga Hf Nb Rb Sn Sr Ta Th U V W Zr Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho 

  Unit [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] 

  DL 0.2 0.1 0.5 0.1 0.1 0.1 1 0.5 0.1 0.2 0.1 8 0.5 0.1 0.1 0.1 0.1 0.02 0.3 0.05 0.02 0.05 0.01 0.05 0.02 

Samples   
                        

  

MT1-3800   14.4 8.8 17.1 3.4 12.1 125.5 3 404.4 0.8 10.6 3.0 117 2.0 127.8 22.8 27.8 60.4 6.79 26.0 4.90 1.01 4.29 0.71 3.71 0.80 

MT1-3835   14.5 8.3 16.5 4.0 11.4 118.6 3 391.4 0.9 10.3 3.2 115 2.4 131.4 21.3 27.4 60.9 6.67 26.0 4.79 0.97 4.32 0.69 3.67 0.76 

MT1-3870   13.0 7.8 16.1 3.5 11.4 116.0 2 461.7 0.9 9.6 3.1 111 2.2 122.1 21.4 26.6 59.5 6.49 24.5 4.71 0.95 4.18 0.68 3.68 0.73 

MT1-3870-U   12.6 7.4 16.5 4.2 12.1 115.7 3 696.1 0.9 10.1 3.1 106 2.2 132.7 21.8 27.2 60.6 6.49 25.2 4.89 0.98 4.17 0.69 3.83 0.75 

MT1-3905   16.3 8.9 17.8 3.6 11.8 118.0 3 399.0 0.9 10.2 3.2 115 2.5 120.5 21.7 27.1 59.0 6.55 26.5 4.71 1.00 4.22 0.70 3.68 0.76 

MT1-3931,10-30   6.8 9.3 5.0 1.1 2.6 30.2 0 749.8 0.2 2.9 1.4 33 0.5 27.6 6.2 7.7 15.8 1.94 8.0 1.36 0.23 1.13 0.16 1.06 0.20 

MT1-3933,20-50   10.4 8.0 12.2 2.1 7.7 85.9 1 1280.0 0.6 7.4 2.2 134 1.1 72.8 16.3 19.1 40.0 4.93 19.0 3.53 0.54 2.90 0.41 2.74 0.57 

MT1-3975   22.6 10.0 16.5 3.3 10.1 106.0 3 398.7 0.8 8.5 4.1 108 3.0 103.2 19.1 24.3 54.1 5.72 22.4 4.14 0.80 3.67 0.59 3.19 0.67 

MT1-3975-U   21.4 9.6 15.6 2.8 10.2 105.8 3 395.1 0.8 8.9 4.2 110 2.6 101.4 18.8 24.1 53.7 5.63 21.4 4.16 0.80 3.62 0.58 3.32 0.69 

MT1-4005   29.4 13.9 24.5 4.0 13.5 146.8 4 181.8 1.0 13.1 6.3 171 2.5 130.6 23.6 34.1 76.8 8.04 30.7 5.19 1.00 4.15 0.69 4.15 0.86 

MT1-4023,50 B   32.3 10.1 12.8 2.1 9.0 66.2 2 376.4 0.7 7.5 6.0 82 1.4 67.7 20.4 21.8 44.4 5.67 22.1 4.44 0.75 3.96 0.54 3.56 0.71 

MT1-4023,50 C   26.4 7.9 11.0 1.9 8.0 56.0 1 398.3 0.5 6.1 2.7 73 1.4 61.1 22.3 19.9 40.2 4.98 18.9 4.01 0.72 3.76 0.52 3.65 0.71 

MT1-4023,70   29.4 16.2 18.7 2.4 10.3 99.1 2 297.8 0.8 9.3 11.8 125 1.8 81.3 21.5 25.2 52.9 6.46 25.7 5.34 0.94 4.77 0.63 4.12 0.75 

MT1-4025,40-50   26.4 9.1 12.9 2.1 8.7 73.3 2 347.5 0.6 7.2 4.3 87 1.4 77.8 17.8 20.5 41.0 5.16 20.1 3.79 0.64 3.28 0.46 3.11 0.64 

MT1-4026,20   33.4 31.9 20.9 4.4 14.4 119.5 3 144.0 0.8 13.6 15.7 154 1.8 141.6 23.4 31.4 69.4 7.56 29.0 4.98 1.01 4.01 0.75 4.36 0.81 

MT1-4055   24.5 26.3 20.9 3.5 13.9 124.7 4 191.1 0.9 13.5 10.4 153 2.7 136.5 26.8 33.6 72.7 7.89 30.2 5.51 1.13 4.80 0.80 4.15 0.95 

MT1-4055-U   23.7 24.9 20.4 3.9 12.8 122.2 3 202.6 0.9 12.1 11.0 154 2.7 133.3 26.7 32.8 72.4 7.60 29.7 5.52 1.08 4.94 0.80 4.20 0.88 

MT1-4075   22.5 21.2 20.7 3.4 12.9 114.1 3 231.0 1.0 11.9 7.4 142 3.0 128.6 25.8 30.7 70.7 7.37 27.8 5.27 1.04 4.56 0.76 4.26 0.90 

MT1-4106,50   
                        

  

MT1-4107,10-30   
                        

  

MT1-4135   2.3 3.9 2.7 0.5 1.6 13.8 2 151.4 0.1 1.5 4.7 25 0.7 23.8 5.7 5.2 10.3 1.23 4.5 0.98 0.21 0.91 0.15 0.85 0.18 

GT1-3245   15.5 9.3 9.6 1.5 5.5 82.8 2 779.9 0.5 5.9 2.2 122 0.9 55.1 11.8 14.5 29.3 3.44 12.7 2.50 0.49 2.20 0.36 2.10 0.41 

GT1-3246.5   16.9 10.4 12.5 3.1 9.2 102.0 2 363.2 0.7 8.7 2.6 97 1.5 93.3 18.0 21.0 44.8 5.20 20.1 3.87 0.77 3.37 0.57 3.16 0.65 

GT1-3247.5   12.4 9.4 11.2 2.3 8.0 88.7 2 351.8 0.6 7.8 2.7 93 1.5 85.2 16.2 19.1 39.1 4.59 16.5 3.34 0.66 2.95 0.51 2.80 0.60 

GT1-3249   16.3 11.7 11.4 2.5 8.5 97.1 2 404.7 0.6 8.0 2.4 91 1.4 82.5 15.7 18.7 38.5 4.45 16.1 3.21 0.65 2.79 0.49 2.69 0.55 

GT1-3249.5   14.4 10.6 9.6 2.1 7.1 88.8 2 359.8 0.5 6.3 2.3 108 1.3 70.4 13.9 16.1 33.3 3.84 14.0 2.80 0.57 2.42 0.43 2.28 0.47 

GT1-3270   14.2 9.4 12.8 2.6 9.2 100.7 3 429.1 0.7 8.8 2.4 102 5.0 89.5 17.4 22.2 45.1 5.18 19.9 3.69 0.76 3.37 0.54 2.98 0.59 

GT1-3280   14.6 9.6 14.6 2.6 9.5 104.4 3 406.8 0.7 8.9 2.7 108 2.3 94.1 18.4 22.9 47.5 5.46 22.1 4.08 0.86 3.67 0.59 3.20 0.63 

GT1-3308   26.9 9.5 17.8 5.0 14.4 136.6 3 151.4 1.0 14.2 2.8 126 2.2 170.5 29.9 35.0 73.7 8.52 32.9 6.18 1.23 5.50 0.93 5.06 1.02 

GT1-3308.8   23.4 8.6 16.6 4.6 13.3 119.1 3 191.2 1.0 12.9 2.8 119 2.1 157.0 27.1 32.0 69.8 7.91 30.8 6.00 1.18 5.51 0.93 5.15 0.97 

GT1-3330   23.8 8.7 17.6 4.6 13.3 131.4 4 165.0 0.9 12.8 2.9 117 12.4 159.4 26.3 29.8 63.0 7.19 28.7 5.32 1.04 4.88 0.84 4.56 0.89 

GT1-3361.5   30.3 9.5 18.7 5.5 15.8 142.4 3 104.5 1.2 14.1 3.5 139 2.6 187.5 31.9 44.0 101.6 12.53 49.4 9.28 1.75 7.36 1.16 5.97 1.13 

GT1-3362.5   27.2 9.9 19.1 5.7 15.5 139.2 3 105.4 1.1 14.3 3.1 142 2.5 183.5 28.5 34.5 77.1 8.30 32.6 5.97 1.29 5.58 0.93 5.33 1.08 

GT1-3364.5   26.4 9.2 18.7 5.2 14.5 133.8 3 103.6 1.0 14.2 3.0 134 2.4 183.1 28.6 33.1 72.2 8.05 30.5 5.76 1.17 5.25 0.88 5.06 1.00 

GT1-3370   18.0 7.4 16.5 5.2 14.1 140.1 4 146.6 1.1 13.8 3.1 97 4.8 176.3 28.8 31.6 67.6 7.80 30.8 5.70 0.99 5.27 0.90 4.97 1.00 

GT1-3406.5   15.8 8.7 22.2 4.6 21.1 140.2 4 120.3 1.0 16.8 3.1 157 2.6 146.2 27.4 35.9 79.0 8.85 34.8 5.97 1.27 4.97 0.83 4.81 0.96 

GT1-3406.8   11.2 6.4 16.2 3.4 11.6 111.6 2 333.9 0.9 10.5 2.4 102 1.9 114.7 23.9 27.3 57.5 6.74 25.9 5.09 1.18 4.94 0.80 4.21 0.89 

GT1-3407.8   15.5 7.7 20.9 4.0 14.3 120.6 3 160.0 1.0 14.0 2.7 134 2.0 141.5 22.7 31.2 68.4 7.56 28.2 5.12 1.04 4.36 0.73 4.00 0.82 

GT1-3409.5   12.2 6.4 17.1 3.2 11.5 100.4 3 137.6 0.8 13.1 3.7 117 1.6 114.2 53.3 39.9 99.6 11.13 48.7 13.51 3.48 16.49 2.28 10.37 1.72 

GT1-3440   17.4 8.3 17.9 4.3 13.2 120.7 3 238.0 1.0 12.6 2.9 127 2.9 146.3 24.8 29.4 64.7 7.05 28.0 5.29 1.11 4.71 0.78 4.29 0.85 

GT1-3477.5   14.6 6.0 18.8 5.0 14.1 112.3 3 56.0 1.1 12.2 3.0 111 2.6 164.3 25.6 26.7 58.6 6.70 26.1 5.29 1.11 5.36 0.87 4.63 0.92 

GT1-3478.5   20.2 9.2 21.3 5.4 13.5 125.2 3 98.9 1.0 14.6 3.1 149 3.0 169.8 27.3 32.0 74.8 7.74 28.8 5.76 1.25 5.54 0.94 5.22 1.00 

GT1-3479.5   21.5 9.6 23.7 5.0 15.6 139.2 4 122.8 1.1 14.8 2.9 168 2.9 162.9 27.6 35.2 88.4 8.81 32.2 6.07 1.27 5.20 0.86 5.12 1.01 

GT1-3480.5   23.2 10.5 22.0 4.4 17.3 148.4 4 107.6 1.0 15.8 2.7 175 2.8 144.6 24.3 36.2 90.2 8.50 31.9 5.66 1.15 4.66 0.77 4.40 0.92 

GT1-3510   15.1 8.1 17.7 3.9 12.5 115.8 4 291.8 0.9 11.2 2.8 120 4.0 131.3 21.1 28.0 59.2 6.66 26.7 4.80 1.03 4.25 0.72 3.83 0.76 
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    Er Tm Yb Lu TOT/C TOT/S Mo Cu Pb Zn Ni As Cd Sb Bi Ag Au Hg Tl Se B δ
 13

C δ
 18

O 

  Unit [ppm] [ppm] [ppm] [ppm] [%] [%] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [VPDB] [VPDB] 

  DL 0.03 0.01 0.05 0.01 0.02 0.02 0.1 0.1 0.1 1 0.1 0.5 0.1 0.1 0.1 0.1 0.5 0.01 0.1 0.5 3 0.06 0.08 

Samples   
                      

  

MT1-3800   2.39 0.37 2.28 0.34 3.30 0.27 1.2 29.4 16.6 59 52.6 14.9 0.2 0.7 0.3 0.0 0.0 0.38 0.1 0.0 101     

MT1-3835   2.23 0.34 2.10 0.33 3.53 0.23 1.1 25.9 16.8 55 52.8 23.0 0.2 0.9 0.3 0.0 0.0 0.35 0.1 0.0 89 
 

  

MT1-3870   2.12 0.36 2.12 0.32 3.98 0.30 0.9 73.3 18.7 57 54.1 17.7 0.2 0.9 0.3 0.0 0.0 0.33 0.0 0.7 78 
 

  

MT1-3870-U   2.21 0.32 2.09 0.31 3.43 0.20 1.1 26.8 15.7 61 45.8 16.2 0.2 0.7 0.3 0.0 0.0 0.23 0.0 0.6 86 
 

  

MT1-3905   2.22 0.35 2.15 0.32 3.54 0.43 1.5 29.8 20.4 64 55.6 23.7 0.2 1.1 0.3 0.0 0.0 0.37 0.1 0.8 98 
 

  

MT1-3931,10-30   0.59 0.08 0.55 0.09 10.66 0.82 0.7 10.4 4.9 26 64.1 14.8 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0 28 2.01 -4.39 

MT1-3933,20-50   1.53 0.22 1.61 0.23 6.78 0.87 0.1 9.7 10.7 41 84.5 16.4 0.0 0.0 0.2 0.0 0.0 0.02 0.0 0.0 72 0.80 -4.60 

MT1-3975   1.94 0.32 2.00 0.29 6.40 0.91 1.8 31.2 30.8 132 225.6 19.4 0.2 0.7 0.3 0.0 0.0 0.22 0.1 0.7 96 
 

  

MT1-3975-U   1.92 0.31 2.08 0.30 5.86 0.82 1.5 30.6 30.2 140 222.5 18.6 0.0 0.6 0.3 0.0 0.0 0.21 0.1 0.5 89 
 

  

MT1-4005   2.52 0.41 2.60 0.39 5.40 1.83 2.0 50.2 28.8 93 393.6 22.0 0.2 0.6 0.4 0.0 0.0 0.14 0.1 0.5 120 
 

  

MT1-4023,50 B   1.93 0.26 1.88 0.27 6.40 0.49 1.8 24.0 25.7 49 394.2 17.4 0.2 0.2 0.3 0.0 0.0 0.02 0.0 0.6 80 -3.35 -4.98 

MT1-4023,50 C   1.84 0.26 1.72 0.28 6.87 0.49 1.1 22.5 21.6 56 271.4 19.6 0.2 0.2 0.2 0.0 0.0 0.02 0.0 0.0 72 -3.67 -5.33 

MT1-4023,70   2.08 0.27 2.11 0.30 6.77 1.64 1.8 32.0 21.1 68 241.7 27.6 0.2 0.2 0.3 0.0 0.0 0.04 0.0 1.4 112 -2.87 -5.98 

MT1-4025,40-50   1.76 0.23 1.80 0.26 7.17 1.14 0.8 25.7 22.9 78 250.6 26.6 0.2 0.3 0.3 0.0 0.0 0.04 0.0 0.0 88 
 

  

MT1-4026,20   2.31 0.39 2.59 0.38 11.62 2.64 2.6 41.8 24.9 110 261.4 16.1 0.3 0.5 0.4 0.0 0.0 0.05 0.0 2.3 89 -3.31 -5.36 

MT1-4055   2.76 0.42 2.68 0.42 7.71 1.33 2.6 40.1 26.4 87 269.7 16.7 0.2 0.5 0.3 0.0 0.0 0.11 0.2 1.7 77 
 

  

MT1-4055-U   2.65 0.42 2.72 0.40 8.36 1.33 3.1 42.7 27.4 98 247.6 18.4 0.2 0.5 0.3 0.0 0.0 0.12 0.2 1.6 82 
 

  

MT1-4075   2.60 0.39 2.58 0.38 6.80 1.13 2.0 39.0 29.4 81 225.2 16.8 0.2 0.5 0.3 0.0 0.0 0.11 0.2 1.4 91 
 

  

MT1-4106,50   
                     

1.26 -2.14 

MT1-4107,10-30   
                     

-3.16 -4.04 

MT1-4135   0.52 0.07 0.42 0.06 11.07 0.24 5.8 109.6 25.5 122 18.6 8.4 0.1 0.4 0.0 0.0 0.0 0.03 0.0 0.0 11 
 

  

GT1-3245   1.22 0.18 1.18 0.19 7.56 0.41 0.7 10.7 21.3 48 103.2 19.3 0.1 0.3 0.2 0.0 0.0 0.04 0.0 0.5 69 -0.69 -4.96 

GT1-3246.5   1.89 0.29 1.82 0.28 6.13 0.32 0.2 15.0 12.9 36 103.1 11.4 0.1 0.3 0.2 0.0 0.0 0.07 0.0 0.8 100 -2.32 -6.04 

GT1-3247.5   1.66 0.25 1.60 0.25 6.73 0.35 0.2 5.4 14.8 32 80.7 11.4 0.0 0.2 0.3 0.0 0.0 0.07 0.0 2.9 83 -2.86 -6.52 

GT1-3249   1.68 0.25 1.54 0.24 6.56 0.39 0.3 6.2 14.4 36 107.6 14.2 0.1 0.3 0.2 0.0 0.0 0.05 0.0 0.6 98 -1.45 -5.22 

GT1-3249.5   1.44 0.21 1.35 0.21 6.54 0.03 0.6 17.3 10.6 61 151.2 9.6 0.2 1.2 0.2 0.0 0.0 0.00 0.0 0.0 83 -3.67 -6.68 

GT1-3270   1.66 0.26 1.61 0.25 5.62 0.35 0.7 23.7 18.4 59 103.0 17.5 0.1 0.3 0.3 0.0 1.1 0.06 0.0 0.0 63 
 

  

GT1-3280   1.82 0.29 1.80 0.27 4.78 0.21 0.5 23.8 18.3 50 109.1 18.9 0.1 0.3 0.3 0.0 1.8 0.05 0.0 1.1 125 
 

  

GT1-3308   3.09 0.45 2.81 0.47 1.17 0.00 0.6 38.3 10.0 63 249.9 12.2 0.1 0.6 0.3 0.0 0.8 0.05 0.0 0.0 99 -5.54 -5.78 

GT1-3308.8   2.97 0.41 2.73 0.44 1.76 0.00 0.4 38.0 10.3 59 204.2 10.9 0.0 0.5 0.3 0.0 1.5 0.03 0.1 0.0 102 -8.66 -7.32 

GT1-3330   2.59 0.42 2.68 0.41 1.76 0.11 1.0 20.7 19.8 69 193.1 25.5 0.0 0.4 0.4 0.0 1.9 0.09 0.2 0.0 121 
 

  

GT1-3361.5   3.31 0.48 3.05 0.50 0.06 0.00 1.2 8.9 23.9 79 244.5 17.2 0.0 1.1 0.4 0.0 1.9 0.07 0.2 0.7 106 -5.48 -6.82 

GT1-3362.5   3.10 0.47 2.99 0.48 0.05 0.00 1.0 10.3 21.2 81 131.4 16.1 0.0 0.9 0.4 0.0 2.3 0.06 0.2 0.0 108 
 

  

GT1-3364.5   3.01 0.46 3.00 0.46 0.06 0.00 1.0 12.0 19.3 78 169.3 12.6 0.0 0.9 0.4 0.0 1.4 0.09 0.2 0.0 110 
 

  

GT1-3370   3.01 0.47 2.92 0.45 1.52 0.07 0.7 28.5 17.7 62 132.7 12.3 0.0 0.5 0.3 0.0 1.6 0.05 0.1 0.0 59 
 

  

GT1-3406.5   2.98 0.46 2.98 0.47 1.39 0.15 0.8 40.0 20.6 71 50.9 14.4 0.0 0.2 0.5 0.0 1.0 0.04 0.0 0.6 120 
 

  

GT1-3406.8   2.50 0.37 2.30 0.35 4.08 0.23 0.2 9.0 16.7 97 39.4 4.6 0.1 0.1 0.3 0.0 0.0 0.04 0.0 0.0 107 
 

  

GT1-3407.8   2.50 0.38 2.51 0.39 2.07 0.08 0.1 34.1 19.3 66 55.1 6.1 0.0 0.1 0.3 0.0 0.0 0.03 0.0 0.0 99 
 

  

GT1-3409.5   4.10 0.53 3.10 0.43 3.45 0.10 0.5 2.2 10.7 60 32.9 4.6 0.0 0.2 0.2 0.0 0.0 0.03 0.0 0.0 95 
 

  

GT1-3440   2.47 0.39 2.45 0.37 2.43 0.33 0.8 39.3 21.6 61 70.5 51.0 0.0 0.4 0.5 0.3 2.8 0.15 0.2 0.5 112 
 

  

GT1-3477.5   2.80 0.43 2.78 0.40 0.53 0.23 0.6 3.9 10.0 61 42.2 9.9 0.0 0.4 0.3 0.0 0.0 0.11 0.0 0.0 85 
 

  

GT1-3478.5   2.95 0.48 3.02 0.43 0.93 0.28 0.6 13.8 10.5 64 56.6 12.7 0.0 0.3 0.5 0.0 1.2 0.09 0.0 0.0 121 
 

  

GT1-3479.5   3.13 0.50 3.12 0.47 0.71 0.15 0.6 13.6 6.4 71 62.8 10.3 0.0 0.2 0.5 0.0 0.0 0.09 0.0 0.0 134 
 

  

GT1-3480.5   2.90 0.48 2.88 0.43 0.41 0.05 0.2 120.6 4.8 80 69.1 4.8 0.0 0.1 0.4 0.0 1.0 0.21 0.0 0.0 142 
 

  

GT1-3510   2.20 0.36 2.16 0.33 3.33 0.30 1.0 37.5 23.7 67 48.9 12.2 0.4 0.2 0.3 0.0 0.7 0.07 0.1 0.0 124     

  



Gerald Hofer 

195 
 

    
87

Sr/
86

Sr CaCO3 TOC CIA CPA Si/Al K/Al Na/Al B/Al* Th/U Cr/V Y/Ni Cr/Ni Th/Sc Zr/Sc La/Sc Ti/Zr TOC/S 

  Unit 
 

[%] [%] 
              

  

  DL 0.000005 1 0.1 
              

  

Samples   
                 

  

MT1-3800         69.28 90.63 3.02 0.34 0.09 141.09 3.53 0.81 0.43 1.80 0.82 9.83 2.14 29.55   

MT1-3835   
   

69.21 90.41 3.08 0.34 0.09 130.60 3.22 0.88 0.40 1.92 0.79 10.11 2.11 27.37   

MT1-3870   
   

68.72 90.13 3.08 0.34 0.09 118.22 3.10 0.97 0.40 2.00 0.80 10.18 2.22 27.99   

MT1-3870-U   
   

67.27 88.68 3.48 0.34 0.11 134.11 3.26 0.76 0.48 1.77 0.84 11.06 2.27 25.75   

MT1-3905   
   

68.96 90.22 3.01 0.34 0.09 140.21 3.19 0.82 0.39 1.70 0.78 9.27 2.08 29.85   

MT1-3931,10-30   
 

81 0.96 75.43 94.24 2.28 0.30 0.05 130.99 2.07 2.25 0.10 1.16 0.73 6.90 1.93 30.41 1.17 

MT1-3933,20-50   0.7076 48 0.45 73.55 93.93 2.46 0.33 0.06 133.54 3.36 1.01 0.19 1.60 0.74 7.28 1.91 29.65 0.52 

MT1-3975   
   

74.46 93.50 2.77 0.30 0.06 147.39 2.07 2.00 0.08 0.96 0.65 7.94 1.87 29.63   

MT1-3975-U   
   

74.62 93.54 2.79 0.29 0.06 135.87 2.12 1.97 0.08 0.97 0.68 7.80 1.85 30.15   

MT1-4005   
   

79.32 95.81 2.22 0.25 0.04 120.57 2.08 1.62 0.06 0.70 0.73 7.26 1.89 29.84   

MT1-4023,50 B   
 

44 0.82 78.44 95.28 2.43 0.25 0.04 134.04 1.25 2.47 0.05 0.51 0.58 5.21 1.68 41.62 1.68 

MT1-4023,50 C   
 

52 0.59 78.38 95.55 2.67 0.26 0.04 142.64 2.26 3.42 0.08 0.92 0.55 5.55 1.81 40.23 1.20 

MT1-4023,70   0.7084 32 2.36 77.67 95.93 2.14 0.29 0.04 143.61 0.79 1.89 0.09 0.98 0.58 5.08 1.58 36.87 1.44 

MT1-4025,40-50   
 

44 1.69 77.52 95.82 2.53 0.29 0.04 152.03 1.67 2.64 0.07 0.92 0.65 7.07 1.86 34.68 1.49 

MT1-4026,20   
 

49 
 

81.37 96.16 2.26 0.22 0.03 94.93 0.87 1.89 0.09 1.11 0.80 8.33 1.85 29.21   

MT1-4055   
   

79.96 95.87 2.32 0.24 0.04 84.71 1.30 1.55 0.10 0.88 0.79 8.03 1.98 29.87   

MT1-4055-U   
   

79.88 95.75 2.35 0.24 0.04 93.03 1.10 1.49 0.11 0.93 0.76 8.33 2.05 29.68   

MT1-4075   
   

79.56 95.85 2.45 0.25 0.04 110.46 1.61 1.76 0.11 1.11 0.74 8.04 1.92 29.84   

MT1-4106,50   0.7096 42 
               

  

MT1-4107,10-30   
 

98 
               

  

MT1-4135   
   

84.13 96.99 2.45 0.18 0.03 78.45 0.32 1.89 0.31 2.54 0.75 11.90 2.60 20.15   

GT1-3245   
 

55 0.50 74.03 94.21 2.58 0.33 0.05 162.40 2.68 1.05 0.11 1.24 0.84 7.87 2.07 32.64 1.21 

GT1-3246.5   
 

44 0.49 73.11 94.10 2.79 0.35 0.05 184.75 3.35 1.53 0.17 1.44 0.87 9.33 2.10 28.27 1.53 

GT1-3247.5   
 

47 0.49 73.03 93.83 2.88 0.34 0.06 174.11 2.89 1.60 0.20 1.84 0.87 9.47 2.12 28.85 1.41 

GT1-3249   
 

45 0.65 73.66 94.21 2.73 0.34 0.05 192.14 3.33 1.86 0.15 1.57 0.80 8.25 1.87 30.52 1.67 

GT1-3249.5   
 

55 0.23 74.73 95.00 2.79 0.34 0.04 192.95 2.74 1.69 0.09 1.21 0.79 8.80 2.01 29.80 7.57 

GT1-3270   
   

71.85 92.38 2.74 0.33 0.07 106.60 3.67 1.19 0.17 1.18 0.80 8.14 2.02 32.15   

GT1-3280   
   

72.80 93.05 2.77 0.33 0.06 202.27 3.30 1.25 0.17 1.24 0.74 7.84 1.91 32.49   

GT1-3308   
 

11 0.16 73.69 93.01 3.13 0.30 0.06 120.33 5.07 2.52 0.12 1.27 0.89 10.66 2.19 25.32   

GT1-3308.8   
 

21 0.14 72.89 92.18 3.17 0.29 0.07 130.88 4.61 2.27 0.13 1.32 0.86 10.47 2.13 26.35   

GT1-3330   
   

73.08 93.41 3.20 0.33 0.06 150.95 4.41 2.71 0.14 1.64 0.85 10.63 1.99 25.20   

GT1-3361.5   
 

0 0.09 76.71 94.79 3.13 0.28 0.05 115.34 4.03 3.31 0.13 1.88 0.83 11.03 2.59 25.90   

GT1-3362.5   
 

0 0.05 76.29 94.25 3.08 0.27 0.05 116.37 4.61 2.24 0.22 2.42 0.84 10.79 2.03 26.79   

GT1-3364.5   
 

1 
 

77.27 95.06 3.11 0.28 0.04 119.41 4.73 3.18 0.17 2.51 0.84 10.77 1.95 26.19   

GT1-3370   
   

69.72 92.40 3.65 0.39 0.07 76.38 4.45 3.27 0.22 2.39 1.06 13.56 2.43 19.38   

GT1-3406.5   
 

1 0.75 72.19 90.99 2.49 0.27 0.08 115.71 5.42 0.65 0.54 1.99 0.93 8.12 1.99 33.21 5.02 

GT1-3406.8   
 

33 0.85 69.41 88.85 2.77 0.27 0.11 146.97 4.38 0.79 0.61 2.06 0.81 8.82 2.10 32.41 3.70 

GT1-3407.8   
 

1 0.53 68.29 87.36 2.74 0.25 0.12 111.97 5.19 0.76 0.41 1.84 0.88 8.84 1.95 30.93 6.58 

GT1-3409.5   
 

1 4.30 74.16 91.79 2.38 0.25 0.08 120.58 3.54 0.64 1.62 2.26 0.82 7.14 2.49 29.92 42.95 

GT1-3440   
   

70.67 90.44 2.94 0.30 0.09 135.95 4.34 1.01 0.35 1.82 0.84 9.75 1.96 27.86   

GT1-3477.5   
 

1 0.36 67.21 86.97 3.36 0.27 0.13 95.63 4.07 0.79 0.61 2.08 0.81 10.95 1.78 28.46 1.57 

GT1-3478.5   
 

1 0.62 71.08 90.05 2.76 0.27 0.09 121.90 4.71 0.68 0.48 1.79 0.86 9.99 1.88 28.24 2.20 

GT1-3479.5   
 

1 0.49 72.84 91.28 2.51 0.26 0.08 125.63 5.10 0.64 0.44 1.72 0.78 8.57 1.85 30.55 3.28 

GT1-3480.5   
 

1 0.34 72.64 91.64 2.51 0.28 0.08 131.62 5.85 0.62 0.35 1.56 0.83 7.61 1.91 32.34 6.78 

GT1-3510         68.69 88.98 2.99 0.30 0.11 163.32 4.00 1.01 0.43 2.49 0.80 9.38 2.00 29.68   
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          SiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 P2O5 MnO Cr2O3 LOI Sum Sc Ba Be 

  
   

Unit [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [ppm] [ppm] [ppm] 

  
   

DL 0.01 0.01 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.002 -5.1 0.01 1 1 1 

Gosau Samples Location Type   
               

  

Glinzendorf S. GT1-3552 Glinzendorf T1 core   55.12 19.57 7.37 1.95 0.87 0.81 3.04 1.00 0.13 0.13 0.016 9.8 99.81 18 264 2 

Glinzendorf S. GT1-3553 Glinzendorf T1 core   54.32 20.10 7.39 2.01 0.93 0.83 3.12 1.02 0.13 0.14 0.016 9.8 99.80 19 261 2 

Glinzendorf S. GT1-3554 Glinzendorf T1 core   57.19 18.20 7.16 1.97 1.70 2.12 2.50 0.80 0.20 0.13 0.014 7.8 99.79 17 322 2 

Glinzendorf S. GT1-3554.5 Glinzendorf T1 core   55.15 19.34 7.23 2.36 1.53 1.33 3.15 0.84 0.15 0.19 0.016 8.5 99.79 18 342 2 

Glinzendorf S. GT1-3570 Glinzendorf T1 cutting   54.29 17.16 6.85 2.28 3.90 1.88 2.58 0.76 0.19 0.24 0.015 9.7 99.85 16 293 2 

Glinzendorf S. GT1-3611.5 Glinzendorf T1 core   57.65 20.29 5.51 1.90 0.56 1.33 2.93 0.93 0.12 0.13 0.018 8.4 99.80 18 269 2 

Glinzendorf S. GT1-3613 Glinzendorf T1 core   56.79 19.26 7.37 2.24 0.86 1.33 3.33 0.81 0.10 0.15 0.017 7.5 99.78 17 281 2 

Glinzendorf S. GT1-3615.2 Glinzendorf T1 core   70.68 6.00 7.13 1.58 5.18 0.49 0.77 0.42 0.07 0.36 0.007 7.2 99.87 6 166 0 

Glinzendorf S. GT1-3630 Glinzendorf T1 cutting   55.50 15.63 6.58 1.98 5.37 0.96 2.93 0.65 0.15 0.24 0.026 9.8 99.84 15 361 2 

Glinzendorf S. GT1-3651.5 Glinzendorf T1 core   64.00 16.49 6.80 1.71 0.11 0.60 3.28 0.79 0.13 0.05 0.035 5.8 99.81 17 299 3 

Glinzendorf S. GT1-3652.5 Glinzendorf T1 core   64.66 15.05 7.83 1.57 0.45 0.62 3.08 0.72 0.14 0.04 0.057 5.6 99.83 15 220 2 

Glinzendorf S. GT1-3680 Glinzendorf T1 cutting   52.91 17.41 7.73 2.18 4.57 0.79 3.18 0.74 0.14 0.11 0.028 10.1 99.86 17 226 2 

Glinzendorf S. GT1-3713.5 Glinzendorf T1 core   53.48 16.36 7.04 2.21 5.74 0.93 2.55 0.77 0.12 0.07 0.025 10.5 99.84 16 189 2 

Glinzendorf S. GT1-3714.5 Glinzendorf T1 core   56.04 17.84 7.87 2.44 2.34 0.86 2.94 0.80 0.11 0.07 0.026 8.4 99.81 18 211 2 

Glinzendorf S. GT1-3716.5 Glinzendorf T1 core   53.42 15.76 7.82 2.25 5.68 0.99 2.47 0.75 0.13 0.08 0.028 10.4 99.83 16 191 2 

Glinzendorf S. GT1-3717 Glinzendorf T1 core   39.86 11.86 3.40 3.10 18.04 0.70 2.25 0.55 0.06 0.16 0.093 19.7 99.83 14 161 0 

Glinzendorf S. GT1-3785 Glinzendorf T1 cutting   52.43 15.64 6.84 2.21 6.96 0.85 2.72 0.70 0.12 0.14 0.045 11.2 99.85 16 210 2 

Glinzendorf S. GT1-3825 Glinzendorf T1 cutting   52.22 14.79 7.38 2.07 7.66 0.75 2.57 0.67 0.12 0.12 0.054 11.4 99.87 16 184 2 

Glinzendorf S. GT1-3870 Glinzendorf T1 cutting   56.74 19.12 7.24 2.14 1.14 1.07 3.13 0.80 0.21 0.23 0.017 8.0 99.84 18 290 2 

Glinzendorf S. GT1-3900 Glinzendorf T1 core   54.50 20.32 8.02 2.17 0.78 1.14 2.75 0.88 0.20 0.24 0.018 8.8 99.82 18 243 3 

Glinzendorf S. GT1-3901 Glinzendorf T1 core   55.30 20.33 7.69 2.15 0.64 1.09 2.93 0.86 0.18 0.16 0.017 8.5 99.81 18 265 2 

Glinzendorf S. GT1-3903 Glinzendorf T1 core   55.08 20.68 7.43 2.23 0.67 1.04 3.21 0.87 0.09 0.21 0.017 8.3 99.83 19 262 3 

Glinzendorf S. GT1-3904.5 Glinzendorf T1 core   54.76 20.40 7.74 2.18 0.58 1.17 3.01 0.87 0.11 0.22 0.020 8.7 99.79 18 254 3 

Glinzendorf S. GT1-3925 Glinzendorf T1 cutting   55.03 17.63 7.35 2.18 3.21 1.18 2.75 0.75 0.16 0.23 0.017 9.3 99.85 16 295 2 

Glinzendorf S. GT1-3945.5 Glinzendorf T1 core   58.72 19.41 6.48 2.04 0.98 0.90 3.19 0.81 0.11 0.12 0.016 7.0 99.82 18 276 3 

Glinzendorf S. GT1-3946.5 Glinzendorf T1 core   56.64 20.43 6.65 1.96 1.54 0.86 2.95 0.87 0.11 0.08 0.019 7.7 99.83 18 254 2 

Glinzendorf S. GT1-3947.5 RED Glinzendorf T1 core   54.84 14.44 7.91 1.16 7.01 0.59 1.95 0.81 0.06 0.12 0.022 11.0 99.88 15 113 3 

Glinzendorf S. GT1-3947.5 BLACK Glinzendorf T1 core   55.60 20.44 7.84 2.10 0.94 0.95 2.81 0.84 0.15 0.14 0.018 8.0 99.82 18 246 3 

Glinzendorf S. GT1-3948.5 Glinzendorf T1 core   49.98 13.95 5.51 1.11 11.74 0.56 1.91 0.72 0.06 0.15 0.017 14.2 99.87 14 105 2 

Glinzendorf S. GT1-3949.5 Glinzendorf T1 core   52.29 17.13 6.48 1.53 6.44 0.57 2.40 0.74 0.09 0.13 0.060 11.9 99.86 17 127 4 

Glinzendorf S. GFT3-3050 Gänserndorf T3 cutting   50.22 13.29 5.00 3.57 9.37 0.99 2.82 0.61 0.12 0.10 0.013 13.7 99.80 13 349 2 

Glinzendorf S. GFT3-3079 Gänserndorf T3 core   12.84 4.66 1.44 1.44 41.35 0.14 0.84 0.17 0.24 0.10 0.017 36.6 99.86 5 88 0 

Glinzendorf S. GFT3-3079.5 Gänserndorf T3 core   25.53 9.92 3.57 1.63 29.27 0.25 1.86 0.33 0.09 0.08 0.045 27.2 99.85 11 147 2 

Glinzendorf S. GFT3-3080.5 Gänserndorf T3 core   23.28 8.51 3.21 1.60 31.62 0.21 1.52 0.30 0.05 0.08 0.028 29.4 99.84 9 123 2 

Glinzendorf S. GFT3-3081 Gänserndorf T3 core   6.55 1.99 0.93 1.00 48.23 0.08 0.29 0.06 0.04 0.07 0.005 40.6 99.85 2 93 0 

Glinzendorf S. GFT3-3083 Gänserndorf T3 core   31.88 12.01 3.39 1.68 24.25 0.26 2.20 0.43 0.06 0.06 0.029 23.6 99.85 11 168 2 

Glinzendorf S. GFT3-3083.5 Gänserndorf T3 core   45.44 17.42 3.96 1.94 11.43 0.32 3.41 0.58 0.10 0.05 0.032 15.1 99.82 17 228 1 

Glinzendorf S. GFT3-3100 Gänserndorf T3 cutting   32.25 9.57 3.86 3.10 22.58 0.61 1.95 0.41 0.09 0.13 0.011 25.3 99.83 9 244 1 

Glinzendorf S. GFT3-3125 Gänserndorf T3 cutting   38.96 12.05 5.38 3.23 14.16 0.61 2.18 0.48 0.09 0.08 0.034 22.5 99.82 12 260 2 

Glinzendorf S. GFT3-3146 Gänserndorf T3 core   29.94 7.87 4.53 6.36 22.78 0.32 1.38 0.37 0.06 0.13 0.053 26.0 99.81 9 136 1 

Glinzendorf S. GFT3-3147 RED Gänserndorf T3 core   35.19 7.93 7.63 6.50 18.65 0.30 1.27 0.39 0.04 0.10 0.123 21.6 99.78 11 247 1 

Glinzendorf S. GFT3-3147 GREY Gänserndorf T3 core   36.46 7.40 4.51 6.56 20.00 0.33 1.17 0.42 0.04 0.10 0.118 22.6 99.79 10 253 2 

Glinzendorf S. GFT3-3148 Gänserndorf T3 core   34.27 10.78 5.05 5.31 18.99 0.46 1.76 0.44 0.05 0.10 0.039 22.5 99.80 12 159 1 

Grünbach S. M-1 Maiersdorf (Grünbach Fm) outcrop   24.81 12.75 7.18 0.88 1.28 0.18 2.24 0.51 0.06 0.05 0.012 49.8 99.77 16 1473 4 

Grünbach S. M-1B Maiersdorf (Grünbach Fm) outcrop   5.94 2.59 3.75 0.42 9.52 0.06 0.49 0.12 0.04 0.17 0.008 73.0 96.09 5 86 0 
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    Co Cs Ga Hf Nb Rb Sn Sr Ta Th U V W Zr Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho 

  Unit [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] 

  DL 0.2 0.1 0.5 0.1 0.1 0.1 1 0.5 0.1 0.2 0.1 8 0.5 0.1 0.1 0.1 0.1 0.02 0.3 0.05 0.02 0.05 0.01 0.05 0.02 

Samples   
                        

  

GT1-3552   21.4 8.3 22.9 6.3 20.1 122.6 3 186.2 1.5 15.1 3.5 179 2.2 204.1 27.7 38.9 91.7 9.58 37.9 6.24 1.23 5.00 0.83 4.64 0.97 

GT1-3553   19.1 8.5 21.7 5.9 20.0 121.2 3 183.0 1.4 15.5 3.4 173 2.0 191.8 26.3 39.0 92.1 9.48 36.6 6.24 1.22 4.79 0.83 4.72 0.98 

GT1-3554   24.2 7.4 19.1 5.0 12.8 91.8 3 190.2 0.9 13.8 3.0 143 2.0 173.5 25.4 24.4 58.5 6.26 24.6 5.74 1.29 5.58 0.89 5.05 0.93 

GT1-3554.5   20.8 8.6 21.0 4.8 15.1 118.4 3 283.9 1.0 15.6 2.9 165 2.1 159.0 24.1 33.8 78.7 8.12 30.2 5.40 1.08 4.37 0.77 4.47 0.91 

GT1-3570   18.1 7.6 19.7 4.8 13.5 101.7 3 195.9 1.0 12.6 2.7 136 2.6 164.0 25.3 28.9 64.5 7.14 28.1 5.71 1.23 5.20 0.86 4.55 0.90 

GT1-3611.5   23.8 8.4 22.0 5.7 16.8 112.5 3 195.6 1.1 15.0 3.0 173 2.5 197.0 23.7 34.5 78.6 8.02 29.4 4.95 0.98 4.18 0.72 4.10 0.86 

GT1-3613   20.3 9.1 21.0 5.0 14.8 127.8 3 136.7 1.1 14.6 2.9 165 2.3 163.5 23.1 33.3 74.8 7.81 28.6 5.14 1.06 4.25 0.76 4.38 0.87 

GT1-3615.2   18.8 1.9 7.4 5.2 8.0 29.6 0 169.5 0.6 6.4 1.7 64 2.2 184.9 16.9 16.6 43.6 4.45 18.5 3.71 0.83 3.56 0.58 3.11 0.60 

GT1-3630   18.8 8.2 18.5 4.7 13.0 123.0 3 245.4 1.1 12.9 3.0 121 4.8 153.8 27.6 29.5 63.5 7.20 27.5 5.61 1.13 5.25 0.89 4.87 0.96 

GT1-3651.5   33.2 10.2 18.6 5.4 15.2 137.6 3 130.3 1.2 14.9 2.7 121 2.7 189.9 33.3 41.0 94.8 10.35 40.3 8.36 1.64 7.43 1.14 6.33 1.23 

GT1-3652.5   31.1 8.2 16.8 5.6 14.4 119.0 2 105.3 1.1 13.4 2.7 124 2.5 205.5 30.3 33.8 78.5 8.11 32.0 6.18 1.22 5.68 0.98 5.30 1.08 

GT1-3680   23.1 9.7 21.1 4.4 13.7 136.9 4 146.7 1.1 13.6 2.8 136 4.3 149.8 25.4 31.3 67.6 7.46 30.2 5.56 1.17 5.02 0.82 4.45 0.88 

GT1-3713.5   23.3 8.7 16.9 4.4 13.7 106.9 2 136.9 1.0 14.0 2.5 135 2.1 145.8 24.4 30.4 67.9 7.34 28.6 5.81 1.15 5.06 0.86 4.79 0.95 

GT1-3714.5   26.5 9.7 18.9 4.3 14.1 122.3 3 142.3 1.1 13.6 2.8 143 2.0 145.0 23.7 31.2 70.6 7.48 27.6 5.50 1.11 4.85 0.79 4.78 0.93 

GT1-3716.5   21.9 8.0 17.4 4.2 13.7 98.5 3 156.3 1.0 12.5 2.5 127 2.0 148.7 23.9 28.8 65.0 6.93 26.8 5.58 1.15 5.07 0.83 4.75 0.93 

GT1-3717   30.5 10.2 14.7 2.9 10.7 100.0 2 285.3 0.6 10.5 2.5 121 1.9 114.4 19.5 22.6 50.6 5.52 19.1 3.89 0.80 3.42 0.61 3.28 0.72 

GT1-3785   24.9 8.5 18.1 4.2 13.5 118.0 3 145.2 1.0 13.2 2.8 123 5.0 146.4 25.6 31.4 66.7 7.48 29.9 5.63 1.13 5.01 0.83 4.59 0.92 

GT1-3825   24.8 8.3 17.9 4.4 12.7 110.3 3 145.6 1.0 12.4 2.7 120 4.4 155.2 26.3 29.6 62.3 6.98 27.6 5.52 1.10 4.90 0.83 4.54 0.91 

GT1-3870   20.2 9.6 22.3 4.6 15.1 129.3 3 109.0 1.0 14.7 2.9 153 3.2 165.5 25.8 31.7 71.4 7.51 28.5 5.64 1.21 5.07 0.85 4.64 0.93 

GT1-3900   26.6 8.8 22.9 5.3 14.4 111.5 3 125.5 1.0 16.2 3.0 180 2.1 181.8 27.9 33.6 85.1 8.46 32.5 7.35 1.56 6.10 1.00 5.13 1.00 

GT1-3901   25.6 8.8 22.3 6.4 15.4 119.0 3 132.3 1.0 16.9 2.9 178 2.8 198.2 28.8 35.0 86.0 8.24 30.5 6.20 1.27 5.36 0.90 4.78 0.98 

GT1-3903   24.0 10.2 22.8 5.4 15.7 133.4 4 132.7 1.0 15.4 2.7 177 2.7 173.2 24.9 35.3 84.0 7.85 27.0 4.66 0.94 3.72 0.69 3.84 0.92 

GT1-3904.5   31.0 9.3 22.9 5.0 15.1 122.4 3 132.2 1.2 16.3 2.8 176 2.7 174.6 26.0 31.9 80.5 7.65 28.7 5.05 1.05 4.19 0.76 4.16 0.89 

GT1-3925   19.0 8.4 19.6 4.2 13.4 116.3 3 137.3 1.0 12.5 2.8 136 5.5 155.4 25.5 30.3 66.4 7.24 28.3 5.52 1.20 5.01 0.84 4.65 0.90 

GT1-3945.5   21.9 10.1 21.7 4.9 16.0 137.5 3 117.8 1.0 15.4 3.0 166 2.7 171.3 26.4 35.7 83.3 8.33 30.4 5.09 1.04 3.99 0.76 4.14 0.96 

GT1-3946.5   22.7 8.5 21.8 4.9 16.1 126.0 4 111.2 1.1 16.4 3.9 171 2.4 176.9 30.6 36.8 82.4 8.71 31.6 6.41 1.26 4.92 0.88 4.88 1.08 

GT1-3947.5 RED   18.6 10.0 17.2 5.4 13.8 116.7 2 113.7 1.0 10.7 2.2 137 2.1 181.0 38.2 38.8 71.4 8.55 32.0 5.96 1.28 5.24 0.94 5.17 1.15 

GT1-3947.5 BLACK   25.4 8.3 22.9 4.8 14.8 113.3 3 113.8 0.9 14.6 2.9 170 2.4 162.6 27.3 35.8 85.1 8.85 32.6 6.22 1.29 5.00 0.88 4.59 1.01 

GT1-3948.5   16.0 10.6 15.7 4.4 13.0 110.4 3 129.1 1.0 12.4 2.2 117 1.6 165.7 37.6 37.7 65.6 7.99 29.7 5.47 1.17 4.94 0.91 5.00 1.04 

GT1-3949.5   30.0 14.7 20.2 5.0 15.9 150.8 3 116.2 1.3 16.9 3.2 113 2.8 175.5 40.2 38.8 77.1 9.12 33.5 6.71 1.28 6.03 1.05 6.21 1.28 

GFT3-3050   12.2 9.3 16.2 3.2 11.3 118.1 3 324.0 0.9 11.7 3.1 107 2.0 121.3 20.3 26.1 53.8 6.22 24.1 4.54 0.96 4.12 0.68 3.83 0.73 

GFT3-3079   6.8 11.3 5.2 1.3 3.4 46.1 0 652.0 0.2 3.8 1.8 35 0.6 44.7 14.5 11.6 27.1 3.06 11.8 2.35 0.54 2.68 0.44 2.20 0.43 

GFT3-3079.5   22.1 16.3 13.2 1.8 6.4 101.8 2 484.2 0.4 6.9 2.8 84 1.9 65.2 15.3 18.4 40.1 4.38 17.0 3.17 0.61 2.83 0.46 2.48 0.54 

GFT3-3080.5   14.4 16.4 10.1 2.0 6.5 86.5 2 607.4 0.4 6.7 2.3 72 0.9 68.9 13.2 16.3 36.3 3.94 15.5 2.79 0.50 2.54 0.40 2.20 0.45 

GFT3-3081   3.2 2.7 2.7 0.5 1.2 17.7 0 896.8 0.0 1.7 12.1 50 0.0 12.9 3.7 3.9 8.3 0.94 3.3 0.57 0.12 0.61 0.11 0.61 0.11 

GFT3-3083   23.1 18.4 14.5 2.4 9.0 118.5 2 483.5 0.5 9.1 3.0 99 1.6 94.4 17.0 22.7 49.4 5.31 19.8 3.75 0.68 3.03 0.53 2.95 0.60 

GFT3-3083.5   18.4 16.7 22.1 3.7 11.6 181.1 4 389.6 0.6 12.7 4.1 150 2.2 121.0 23.1 30.0 68.2 7.43 27.2 5.15 0.94 4.44 0.75 4.36 0.79 

GFT3-3100   9.4 7.1 11.6 2.1 7.6 81.9 2 439.3 0.5 7.4 2.8 78 1.5 71.0 13.1 17.6 36.4 4.16 16.6 3.10 0.63 2.65 0.45 2.53 0.49 

GFT3-3125   27.6 11.7 13.3 2.5 9.0 92.7 3 337.1 0.6 8.5 5.8 109 1.6 86.2 15.1 20.2 41.5 4.60 17.9 3.42 0.70 3.02 0.50 2.79 0.55 

GFT3-3146   30.5 8.8 9.8 1.8 7.1 65.4 1 336.1 0.5 6.6 2.0 69 0.8 67.6 14.6 15.6 34.9 3.86 15.1 2.97 0.62 2.83 0.44 2.38 0.48 

GFT3-3147 RED   38.2 6.8 10.0 2.3 7.3 59.8 1 291.2 0.3 6.0 1.9 76 1.4 80.4 14.5 16.4 34.6 4.00 14.9 2.93 0.63 2.71 0.46 2.36 0.53 

GFT3-3147 GREY   34.7 5.5 7.8 3.0 8.3 50.3 1 290.8 0.4 6.3 1.8 64 1.2 95.3 14.9 15.9 34.3 3.92 14.7 2.91 0.58 2.65 0.44 2.62 0.53 

GFT3-3148   35.6 11.9 13.8 1.9 8.8 92.2 3 341.8 0.3 7.4 2.0 88 1.3 74.4 14.3 17.5 38.5 4.17 15.7 3.00 0.66 2.71 0.45 2.43 0.51 

M-1   16.7 14.6 16.4 2.1 8.5 96.3 1 127.1 0.4 7.6 9.1 117 2.0 88.2 22.3 19.2 43.4 4.80 20.2 4.02 0.93 3.81 0.64 3.45 0.74 

M-1B   7.2 1.6 12.3 0.9 9.4 20.4 0 255.4 0.1 2.3 4.0 260 3.6 35.0 8.3 5.7 13.3 1.54 5.7 1.36 0.34 1.40 0.27 1.41 0.30 
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    Er Tm Yb Lu TOT/C TOT/S Mo Cu Pb Zn Ni As Cd Sb Bi Ag Au Hg Tl Se B δ
 13

C δ
 18

O 

  Unit [ppm] [ppm] [ppm] [ppm] [%] [%] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [VPDB] [VPDB] 

  DL 0.03 0.01 0.05 0.01 0.02 0.02 0.1 0.1 0.1 1 0.1 0.5 0.1 0.1 0.1 0.1 0.5 0.01 0.1 0.5 3 0.06 0.08 

Samples   
                      

  

GT1-3552   3.01 0.49 3.06 0.46 1.54 0.54 11.5 7.0 15.8 44 52.0 24.3 0.0 0.6 0.4 0.0 1.3 0.08 0.0 0.7 137 -8.97 -3.10 

GT1-3553   2.88 0.46 3.03 0.46 1.53 0.32 3.5 5.8 11.8 44 50.5 17.0 0.0 0.4 0.4 0.0 0.0 0.07 0.0 0.7 145 
 

  

GT1-3554   2.69 0.44 2.83 0.42 1.46 0.79 1.0 13.6 38.1 50 61.6 42.7 0.0 0.7 0.5 0.1 0.0 0.16 0.0 1.0 112 
 

  

GT1-3554.5   2.75 0.45 2.77 0.42 1.25 0.65 0.8 23.5 16.7 50 63.7 24.6 0.0 0.3 0.5 0.0 1.1 0.12 0.0 0.7 136 -6.29 -5.99 

GT1-3570   2.68 0.41 2.67 0.40 2.04 0.49 1.4 35.5 24.4 51 58.4 21.7 0.0 0.3 0.5 0.0 1.3 0.12 0.0 0.9 124 
 

  

GT1-3611.5   2.68 0.44 2.86 0.43 1.06 0.93 0.8 54.7 55.1 54 64.5 33.4 0.0 0.4 0.6 0.1 0.0 0.12 0.0 0.7 100 
 

  

GT1-3613   2.64 0.46 2.93 0.42 0.91 0.55 1.1 139.2 15.9 118 67.8 30.6 0.1 0.4 0.5 0.0 0.0 0.09 0.0 0.0 117 
 

  

GT1-3615.2   1.59 0.25 1.70 0.23 1.97 1.04 9.9 11.1 31.3 31 50.0 30.8 0.0 1.5 0.1 0.1 0.0 0.15 0.0 0.0 38 -9.14 -7.87 

GT1-3630   2.76 0.44 2.76 0.41 1.90 0.38 1.0 31.4 17.1 61 94.8 15.8 0.0 0.3 0.3 0.0 2.3 0.08 0.0 0.0 109 
 

  

GT1-3651.5   3.52 0.54 3.32 0.49 0.04 0.00 0.6 11.0 11.0 60 183.4 9.0 0.0 0.7 0.4 0.0 0.0 0.06 0.2 0.0 102 
 

  

GT1-3652.5   3.32 0.49 3.11 0.46 0.11 0.00 0.8 8.4 18.0 51 148.0 12.7 0.0 0.8 0.4 0.0 1.7 0.05 0.2 0.0 96 
 

  

GT1-3680   2.67 0.41 2.59 0.40 1.24 0.14 0.9 44.2 19.5 73 153.4 17.0 0.0 0.4 0.4 0.0 3.1 0.09 0.1 0.0 121 
 

  

GT1-3713.5   2.86 0.44 2.85 0.41 1.32 0.00 0.4 15.4 11.6 59 131.5 9.9 0.1 0.5 0.3 0.0 2.2 0.11 0.1 0.0 85 -6.57 -5.07 

GT1-3714.5   2.74 0.44 2.78 0.40 0.62 0.03 0.6 20.3 13.4 80 201.3 10.7 0.0 0.4 0.3 0.0 2.8 0.08 0.0 0.0 97 -5.31 -5.89 

GT1-3716.5   2.68 0.42 2.70 0.40 1.34 0.00 0.6 20.9 14.5 67 124.7 14.7 0.0 0.6 0.3 0.0 2.1 0.08 0.0 0.0 89 -5.21 -5.16 

GT1-3717   1.88 0.33 2.01 0.30 4.50 0.03 0.2 69.1 10.8 54 460.6 0.9 0.1 0.0 0.3 0.0 0.5 0.02 0.0 0.0 98 -3.35 -5.06 

GT1-3785   2.74 0.42 2.58 0.40 1.83 0.03 0.8 36.7 18.5 74 226.7 14.4 0.1 0.3 0.4 0.0 3.2 0.08 0.1 0.0 109 
 

  

GT1-3825   2.60 0.42 2.59 0.41 1.87 0.00 0.7 20.0 18.4 67 220.6 14.2 0.0 0.3 0.3 0.0 1.7 0.08 0.0 0.0 105 
 

  

GT1-3870   2.80 0.43 2.71 0.41 0.98 0.17 0.7 74.8 28.5 91 72.6 16.5 0.0 0.1 0.5 0.0 2.3 0.12 0.0 0.7 122 
 

  

GT1-3900   2.88 0.45 3.15 0.47 1.18 0.67 0.5 74.0 28.1 100 71.5 21.2 0.0 0.3 0.5 0.0 0.8 0.14 0.0 0.0 109 
 

  

GT1-3901   2.91 0.46 3.08 0.47 0.95 0.59 0.4 99.6 23.0 86 72.0 23.9 0.0 0.3 0.5 0.0 1.0 0.13 0.0 0.0 108 
 

  

GT1-3903   2.78 0.45 2.91 0.43 0.80 0.25 0.3 92.4 23.6 81 69.4 12.9 0.0 0.2 0.5 0.0 0.7 0.10 0.0 0.0 114 
 

  

GT1-3904.5   2.70 0.43 2.85 0.44 1.13 0.49 0.7 81.0 25.9 86 74.3 20.5 0.0 0.3 0.5 0.0 0.6 0.10 0.0 0.0 109 
 

  

GT1-3925   2.65 0.42 2.57 0.40 1.73 0.36 1.2 59.3 33.7 95 76.2 25.1 0.0 0.2 0.4 0.0 2.1 0.12 0.1 0.0 103 
 

  

GT1-3945.5   2.91 0.42 2.85 0.42 0.79 0.13 0.5 68.3 35.4 71 62.4 16.3 0.0 0.2 0.5 0.0 0.7 0.05 0.0 0.0 106 
 

  

GT1-3946.5   3.01 0.50 3.08 0.47 0.77 0.16 2.3 129.9 17.0 87 65.7 26.2 0.0 0.4 0.9 0.1 1.2 0.18 0.0 0.6 128 
 

  

GT1-3947.5 RED   3.42 0.50 3.33 0.49 1.52 0.00 0.4 7.5 15.5 34 75.1 8.5 0.0 0.6 0.3 0.0 1.0 0.14 0.0 0.0 80 -7.48 -5.55 

GT1-3947.5 BLACK   3.08 0.46 3.00 0.44 0.94 0.29 8.0 50.8 116.5 120 62.5 17.9 0.5 0.2 0.5 0.0 0.0 0.07 0.0 0.0 100 
 

  

GT1-3948.5   3.12 0.48 3.13 0.47 2.62 0.00 0.4 13.1 13.8 29 68.6 6.7 0.1 0.5 0.3 0.0 1.9 0.14 0.0 0.0 71 -7.63 -5.84 

GT1-3949.5   3.59 0.55 3.53 0.51 1.40 0.00 0.5 30.1 13.7 51 315.8 7.2 0.1 0.5 0.3 0.0 1.6 0.05 0.1 0.0 86 -7.63 -6.21 

GFT3-3050   2.09 0.32 1.96 0.30 2.89 0.20 1.8 29.7 89.3 87 50.8 21.6 0.2 0.7 0.3 0.0 1.2 0.13 0.2 1.1 106 
 

  

GFT3-3079   1.06 0.15 0.84 0.13 9.89 0.11 0.5 10.3 5.0 22 91.3 2.5 0.0 0.0 0.1 0.0 0.0 0.01 0.0 0.0 37 0.15 -5.37 

GFT3-3079.5   1.60 0.25 1.40 0.22 6.99 0.13 1.6 20.9 8.1 36 311.2 4.2 0.1 0.1 0.2 0.0 0.5 0.03 0.0 0.0 76 -1.64 -6.08 

GFT3-3080.5   1.34 0.20 1.48 0.21 7.80 0.32 2.7 17.8 11.2 38 164.4 5.5 0.2 0.2 0.2 0.0 0.0 0.02 0.0 1.5 56 -1.74 -6.54 

GFT3-3081   0.32 0.05 0.23 0.05 11.76 0.29 2.7 15.2 3.4 27 48.8 5.8 0.0 0.3 0.0 0.0 0.0 0.03 0.0 0.7 14 -3.48 -7.36 

GFT3-3083   1.77 0.28 1.89 0.27 6.00 0.36 2.9 16.6 11.1 63 216.2 11.0 0.2 0.2 0.2 0.0 0.0 0.02 0.0 0.0 74 -0.75 -5.60 

GFT3-3083.5   2.52 0.40 2.54 0.37 3.13 0.03 0.1 31.5 10.2 39 215.0 2.4 0.2 0.0 0.4 0.0 0.0 0.02 0.0 2.4 112 -2.17 -5.50 

GFT3-3100   1.37 0.21 1.38 0.21 7.29 0.27 1.1 21.8 14.9 52 47.7 16.4 0.1 0.3 0.2 0.0 0.9 0.05 0.0 1.1 74 
 

  

GFT3-3125   1.60 0.28 1.63 0.25 8.07 1.53 3.1 33.0 96.7 88 356.2 24.9 0.2 0.8 0.3 0.0 2.1 0.08 0.1 1.3 98 
 

  

GFT3-3146   1.32 0.21 1.44 0.21 6.30 0.02 0.2 25.0 19.5 42 433.3 1.9 0.1 0.2 0.2 0.0 0.8 0.01 0.0 0.0 62 -4.35 -4.67 

GFT3-3147 RED   1.51 0.23 1.45 0.21 4.99 0.02 0.4 23.6 18.1 49 667.0 6.1 0.1 0.8 0.2 0.0 0.8 0.01 0.0 0.0 67 -4.73 -4.87 

GFT3-3147 GREY   1.47 0.25 1.61 0.22 5.43 0.02 0.1 19.2 14.9 44 568.3 0.8 0.3 0.1 0.1 0.0 0.0 0.00 0.0 0.0 64 -4.58 -4.59 

GFT3-3148   1.47 0.23 1.54 0.24 4.97 0.03 0.2 25.2 21.1 51 549.4 2.8 0.1 0.3 0.2 0.0 0.7 0.04 0.0 0.0 86 -4.84 -4.53 

M-1   2.10 0.33 2.10 0.30 32.04 3.64 3.3 37.9 9.6 70 38.5 34.4 0.2 1.3 0.3 0.0 1.1 1.54 0.0 2.1 132 
 

  

M-1B   0.84 0.15 0.84 0.14 49.65 0.13 1.0 7.6 4.5 13 12.4 40.5 0.0 4.8 0.0 0.0 0.0 1.25 0.0 0.6 187     
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87

Sr/
86

Sr CaCO3 TOC CIA CPA Si/Al K/Al Na/Al B/Al* Th/U Cr/V Y/Ni Cr/Ni Th/Sc Zr/Sc La/Sc Ti/Zr TOC/S 

  Unit 
 

[%] [%] 
              

  

  DL 0.000005 1 0.1 
              

  

Samples   
                 

  

GT1-3552     9 1.38 76.67 93.63 2.49 0.24 0.06 132.31 4.31 0.60 0.53 2.08 0.84 11.34 2.16 29.37 2.56 

GT1-3553   
 

6 1.42 76.69 93.64 2.39 0.24 0.06 136.34 4.56 0.62 0.52 2.14 0.82 10.09 2.05 31.88 4.42 

GT1-3554   
 

0 1.54 65.28 83.92 2.78 0.22 0.16 116.31 4.60 0.66 0.41 1.54 0.81 10.21 1.44 27.64 1.94 

GT1-3554.5   
 

9 1.26 71.30 89.84 2.52 0.26 0.10 132.91 5.38 0.66 0.38 1.70 0.87 8.83 1.88 31.67 1.94 

GT1-3570   
   

65.65 84.73 2.79 0.24 0.15 136.57 4.67 0.75 0.43 1.74 0.79 10.25 1.81 27.78   

GT1-3611.5   
 

1 0.82 72.89 90.27 2.51 0.23 0.09 93.15 5.00 0.70 0.37 1.89 0.83 10.94 1.92 28.30 0.88 

GT1-3613   
 

1 0.86 70.70 89.80 2.60 0.27 0.10 114.81 5.03 0.70 0.34 1.69 0.86 9.62 1.96 29.70 1.56 

GT1-3615.2   
 

18 0.64 71.04 88.16 10.41 0.20 0.11 119.70 3.76 0.74 0.34 0.95 1.07 30.82 2.77 13.62 0.62 

GT1-3630   
   

71.17 90.82 3.14 0.29 0.09 131.80 4.30 1.45 0.29 1.85 0.86 10.25 1.97 25.34   

GT1-3651.5   
 

0 0.01 74.91 94.35 3.43 0.31 0.05 116.91 5.52 1.95 0.18 1.29 0.88 11.17 2.41 24.94   

GT1-3652.5   
 

1 0.05 73.69 93.65 3.80 0.32 0.06 120.56 4.96 3.11 0.20 2.60 0.89 13.70 2.25 21.00   

GT1-3680   
   

74.24 93.05 2.68 0.29 0.06 131.36 4.86 1.39 0.17 1.23 0.80 8.81 1.84 29.61   

GT1-3713.5   
 

11 0.11 73.76 91.45 2.89 0.24 0.08 98.20 5.60 1.25 0.19 1.28 0.88 9.11 1.90 31.66   

GT1-3714.5   
 

11 0.16 74.79 92.65 2.77 0.26 0.07 102.76 4.86 1.23 0.12 0.87 0.76 8.06 1.73 33.08 5.42 

GT1-3716.5   
 

13 0.18 72.66 90.63 2.99 0.25 0.09 106.73 5.00 1.49 0.19 1.52 0.78 9.29 1.80 30.24   

GT1-3717   
 

29 0.33 71.45 91.15 2.97 0.30 0.08 156.17 4.20 5.19 0.04 1.36 0.75 8.17 1.61 28.82 10.98 

GT1-3785   
   

73.15 91.79 2.96 0.27 0.08 131.72 4.71 2.47 0.11 1.34 0.83 9.15 1.96 28.66   

GT1-3825   
   

73.80 92.30 3.12 0.27 0.07 134.18 4.59 3.04 0.12 1.65 0.78 9.70 1.85 25.88   

GT1-3870   
   

73.46 91.57 2.62 0.26 0.08 120.60 5.07 0.75 0.36 1.58 0.82 9.19 1.76 28.98   

GT1-3900   
 

0 1.16 75.13 91.55 2.37 0.21 0.08 101.38 5.40 0.68 0.39 1.70 0.90 10.10 1.87 29.02 1.72 

GT1-3901   
 

1 0.82 75.05 91.89 2.40 0.23 0.08 100.40 5.83 0.65 0.40 1.60 0.94 11.01 1.94 26.01 1.40 

GT1-3903   
 

1 0.61 74.99 92.36 2.35 0.24 0.07 104.19 5.70 0.65 0.36 1.66 0.81 9.12 1.86 30.11 2.44 

GT1-3904.5   
 

1 1.18 74.16 91.38 2.37 0.23 0.08 100.99 5.82 0.77 0.35 1.82 0.91 9.70 1.77 29.87 2.40 

GT1-3925   
   

71.99 90.08 2.76 0.24 0.09 110.42 4.46 0.84 0.33 1.51 0.78 9.71 1.89 28.93   

GT1-3945.5   
 

0 0.58 75.16 92.91 2.67 0.26 0.07 103.21 5.13 0.65 0.42 1.73 0.86 9.52 1.98 28.35 4.48 

GT1-3946.5   
 

1 0.66 77.23 93.52 2.45 0.23 0.06 118.41 4.21 0.75 0.47 1.95 0.91 9.83 2.04 29.48 4.15 

GT1-3947.5 RED   
 

20 0.13 78.09 93.70 3.35 0.21 0.06 104.71 4.86 1.09 0.51 1.98 0.71 12.07 2.59 26.83   

GT1-3947.5 BLACK   
 

0 1.04 76.82 92.90 2.40 0.22 0.07 92.47 5.03 0.72 0.44 1.95 0.81 9.03 1.99 30.97 3.59 

GT1-3948.5   
 

21 0.19 78.11 93.81 3.16 0.21 0.06 96.19 5.64 0.98 0.55 1.67 0.89 11.84 2.69 26.05   

GT1-3949.5   
 

21 0.19 79.29 94.81 2.70 0.22 0.05 94.89 5.28 3.59 0.13 1.28 0.99 10.32 2.28 25.28   

GFT3-3050   
   

67.81 89.08 3.34 0.33 0.10 150.75 3.77 0.82 0.40 1.73 0.90 9.33 2.01 30.15   

GFT3-3079   
 

80 0.51 77.28 95.29 2.43 0.28 0.04 150.06 2.11 3.28 0.16 1.26 0.76 8.94 2.32 22.80 4.63 

GFT3-3079.5   
 

47 0.51 77.77 96.02 2.27 0.29 0.04 144.80 2.46 3.62 0.05 0.98 0.63 5.93 1.67 30.34 3.88 

GFT3-3080.5   
 

59 0.58 78.46 96.10 2.42 0.28 0.03 124.37 2.91 2.63 0.08 1.15 0.74 7.66 1.81 26.10 1.81 

GFT3-3081   
 

88 1.10 77.52 93.80 2.91 0.23 0.06 132.96 0.14 0.68 0.08 0.69 0.85 6.45 1.95 27.88 3.78 

GFT3-3083   
 

55 0.79 78.77 96.56 2.34 0.29 0.03 116.45 3.03 1.98 0.08 0.91 0.83 8.58 2.06 27.31 2.20 

GFT3-3083.5   
 

24 0.84 78.60 97.07 2.30 0.31 0.03 121.52 3.10 1.44 0.11 1.01 0.75 7.12 1.76 28.74 28.13 

GFT3-3100   
   

69.92 90.51 2.98 0.32 0.09 146.14 2.64 0.95 0.27 1.56 0.82 7.89 1.96 34.62   

GFT3-3125   
   

73.40 92.31 2.86 0.28 0.07 153.71 1.47 2.11 0.04 0.64 0.71 7.18 1.68 33.38   

GFT3-3146   
 

37 0.43 75.55 93.73 3.36 0.28 0.06 148.89 3.30 5.19 0.03 0.83 0.73 7.51 1.73 32.81 21.48 

GFT3-3147 RED   
 

31 0.22 77.05 94.14 3.92 0.25 0.05 159.68 3.16 10.94 0.02 1.25 0.55 7.31 1.49 29.08 10.98 

GFT3-3147 GREY   
 

43 0.25 75.88 93.17 4.35 0.25 0.06 163.46 3.50 12.46 0.03 1.40 0.63 9.53 1.59 26.42 12.28 

GFT3-3148   
 

38 0.74 75.92 93.44 2.81 0.26 0.06 150.78 3.70 2.99 0.03 0.48 0.62 6.20 1.46 35.45 24.62 

M-1   
 

0 33.75 80.87 97.73 1.72 0.28 0.02 195.67 0.84 0.69 0.58 2.11 0.48 5.51 1.20 34.66 9.27 

M-1B         78.06 96.33 2.03 0.30 0.03 1364.60 0.58 0.21 0.67 4.36 0.46 7.00 1.14 20.55   
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          SiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 P2O5 MnO Cr2O3 LOI Sum Sc Ba Be 

  
   

Unit [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [ppm] [ppm] [ppm] 

  
   

DL 0.01 0.01 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.002 -5.1 0.01 1 1 1 

Gosau Samples Location Type   
               

  

Grünbach S. M-2 Maiersdorf (Grünbach Fm) outcrop                                   

Grünbach S. M-3 Maiersdorf (Grünbach Fm) outcrop   65.44 17.06 5.12 1.48 0.31 0.50 3.81 0.97 0.20 0.03 0.014 4.9 99.83 16 622 3 

Grünbach S. M-4 Maiersdorf (Grünbach Fm) outcrop   
               

  

Grünbach S. M-5 Maiersdorf (Grünbach Fm) outcrop   27.00 9.26 12.98 1.13 5.56 0.24 1.96 0.47 0.08 0.10 0.009 41.1 99.89 13 290 2 

Grünbach S. M-6 Maiersdorf (Grünbach Fm) outcrop   52.87 23.42 5.92 2.12 0.94 0.38 4.56 1.07 0.08 0.13 0.020 8.3 99.83 24 628 3 

Grünbach S. M-7 Maiersdorf (Grünbach Fm) outcrop   46.62 18.05 7.23 2.13 4.62 0.43 3.96 0.85 0.11 0.09 0.017 15.7 99.84 20 524 2 

Grünbach S. M-9A Maiersdorf (Grünbach Fm) outcrop   
               

  

Grünbach S. M-9B Maiersdorf (Grünbach Fm) outcrop   49.69 26.47 3.61 1.82 1.29 0.31 4.03 1.17 0.08 0.03 0.023 11.3 99.83 27 598 4 

Grünbach S. M-12 Maiersdorf (Grünbach Fm) outcrop   42.38 16.56 7.55 1.40 1.59 0.35 3.44 0.77 0.09 0.06 0.015 25.7 99.87 18 441 3 

Grünbach S. M-16 Maiersdorf (Grünbach Fm) outcrop   52.92 22.29 6.03 2.40 1.35 0.40 4.72 1.04 0.11 0.17 0.020 8.4 99.82 23 637 2 

Grünbach S. M-17 Maiersdorf (Grünbach Fm) outcrop   11.72 6.01 5.68 0.48 1.95 0.12 1.29 0.23 0.06 0.06 0.005 72.3 99.94 7 183 1 

Grünbach S. M-18 Maiersdorf (Grünbach Fm) outcrop   51.43 19.54 6.68 2.44 3.00 0.48 4.31 0.89 0.12 0.11 0.017 10.8 99.83 20 533 3 

Grünbach S. M-23 Maiersdorf (Grünbach Fm) outcrop   52.93 14.82 5.31 2.24 8.56 0.62 3.26 0.83 0.14 0.10 0.011 11.0 99.85 14 480 0 

Grünbach S. M-24 Maiersdorf (Grünbach Fm) outcrop   53.20 23.58 5.91 2.26 0.43 0.42 4.88 1.07 0.09 0.14 0.019 7.8 99.82 24 661 4 

Grünbach S. M-27 Maiersdorf (Grünbach Fm) outcrop   
               

  

Grünbach S. M-31 Maiersdorf (Grünbach Fm) outcrop   52.73 22.21 4.93 2.42 2.63 0.46 5.04 1.02 0.11 0.03 0.019 8.2 99.83 22 612 4 

Grünbach S. M-33 Maiersdorf (Grünbach Fm) outcrop   66.30 14.72 4.02 1.65 0.75 0.71 2.95 0.85 0.31 0.02 0.016 7.6 99.87 15 430 2 

Grünbach S. M-36 Maiersdorf (Grünbach Fm) outcrop   
               

  

Grünbach S. M-37 Maiersdorf (Grünbach Fm) outcrop   54.91 21.26 6.33 2.34 1.32 0.45 4.76 1.00 0.12 0.11 0.018 7.2 99.83 21 668 2 

Grünbach S. M-42 Maiersdorf (Grünbach Fm) outcrop   66.58 15.37 5.40 1.90 0.49 0.50 3.19 0.97 0.15 0.07 0.014 5.2 99.84 15 491 2 

Grünbach S. M-46 Maiersdorf (Grünbach Fm) outcrop   45.05 19.72 7.66 2.96 6.50 0.39 4.35 0.91 0.13 0.16 0.016 12.0 99.83 21 551 4 

Grünbach S. M-48 Maiersdorf (Grünbach Fm) outcrop   53.49 18.86 6.09 2.23 4.23 0.40 4.27 0.94 0.13 0.09 0.015 9.1 99.84 19 534 2 

Grünbach S. M-50 Maiersdorf (Grünbach Fm) outcrop   54.17 20.93 4.96 2.14 2.89 0.52 4.64 1.01 0.10 0.05 0.016 8.4 99.83 20 624 4 

Grünbach S. M-53 Maiersdorf (Grünbach Fm) outcrop   54.77 21.65 6.34 2.33 0.74 0.32 4.76 1.00 0.06 0.07 0.019 7.8 99.84 22 593 3 

Grünbach S. M-55 Maiersdorf (Grünbach Fm) outcrop   
               

  

Grünbach S. M-57 Maiersdorf (Grünbach Fm) outcrop   54.84 17.95 5.69 1.94 4.72 0.52 3.93 0.94 0.11 0.16 0.014 9.0 99.85 18 526 1 

Grünbach S. M-60 Maiersdorf (Grünbach Fm) outcrop   34.06 11.20 17.19 1.11 10.04 0.27 2.24 0.54 0.08 0.09 0.010 23.1 99.90 14 292 3 

Grünbach S. M-62 Maiersdorf (Grünbach Fm) outcrop   
               

  

Grünbach S. M-64 Maiersdorf (Grünbach Fm) outcrop   
               

  

Grünbach S. M-65 Maiersdorf (Grünbach Fm) outcrop   48.60 19.90 4.40 2.21 6.88 0.55 4.77 0.80 0.09 0.04 0.019 11.6 99.85 19 562 4 

Grünbach S. M-66 Maiersdorf (Grünbach Fm) outcrop   
               

  

Grünbach S. M-67 Maiersdorf (Grünbach Fm) outcrop   31.01 11.89 6.05 0.63 3.87 0.28 2.15 0.47 0.06 0.08 0.010 43.4 99.92 13 315 5 

Grünbach S. M-68 Maiersdorf (Grünbach Fm) outcrop   50.54 24.07 4.71 1.23 1.91 0.33 4.85 1.06 0.05 0.00 0.021 11.1 99.86 25 641 2 

Grünbach S. M-69 Maiersdorf (Grünbach Fm) outcrop   54.83 14.52 7.36 1.65 7.27 0.53 3.07 0.80 0.14 0.17 0.013 9.5 99.86 16 434 2 

Grünbach S. M-71 Maiersdorf (Grünbach Fm) outcrop   
               

  

Grünbach S. M-72 Maiersdorf (Grünbach Fm) outcrop   49.87 16.59 6.49 1.91 7.99 0.46 3.64 0.81 0.13 0.13 0.016 11.8 99.86 18 490 3 

Grünbach S. M-73 Maiersdorf (Grünbach Fm) outcrop   
               

  

Grünbach S. M-74 Maiersdorf (Grünbach Fm) outcrop   21.87 9.17 8.19 0.76 5.56 0.20 1.86 0.37 0.06 0.02 0.009 51.8 99.93 13 263 3 

Grünbach S. M-75 Maiersdorf (Grünbach Fm) outcrop   47.03 15.14 7.24 1.72 10.27 0.51 3.44 0.76 0.13 0.12 0.015 13.5 99.86 16 450 2 

Grünbach S. M-77 Maiersdorf (Grünbach Fm) outcrop   46.04 14.16 5.39 1.52 13.31 0.49 3.09 0.77 0.15 0.14 0.012 14.8 99.87 15 449 3 

Grünbach S. M-78 Maiersdorf (Grünbach Fm) outcrop   50.48 17.53 4.39 1.85 7.95 0.49 3.76 0.85 0.12 0.11 0.015 12.3 99.86 17 539 2 

Grünbach S. M-79 Maiersdorf (Grünbach Fm) outcrop   43.42 13.48 15.62 1.14 1.60 0.43 2.80 0.70 0.09 0.03 0.015 20.5 99.88 16 416 5 

Grünbach S. M-82 Maiersdorf (Grünbach Fm) outcrop   
               

  

Grünbach S. M-84 Maiersdorf (Grünbach Fm) outcrop   44.13 14.35 5.34 1.64 14.33 0.47 3.11 0.72 0.14 0.10 0.012 15.5 99.87 14 441 1 

Grünbach S. M-85 Maiersdorf (Grünbach Fm) outcrop                                   
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    Co Cs Ga Hf Nb Rb Sn Sr Ta Th U V W Zr Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho 

  Unit [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] 

  DL 0.2 0.1 0.5 0.1 0.1 0.1 1 0.5 0.1 0.2 0.1 8 0.5 0.1 0.1 0.1 0.1 0.02 0.3 0.05 0.02 0.05 0.01 0.05 0.02 

Samples   
                        

  

M-2                                                     

M-3   10.5 7.3 21.4 6.5 16.9 139.5 4 89.1 1.3 12.4 3.0 137 2.9 252.6 32.1 43.0 94.7 10.31 38.1 6.92 1.40 5.89 0.94 5.29 1.07 

M-4   
                        

  

M-5   17.3 4.9 14.0 2.6 8.4 73.0 2 191.1 0.5 6.3 4.4 76 2.5 104.0 21.2 19.8 45.0 5.11 22.2 4.23 0.97 4.09 0.68 3.72 0.70 

M-6   22.2 14.3 29.0 4.8 17.9 188.8 5 101.2 1.4 14.2 4.6 199 2.9 164.5 30.0 37.5 79.0 8.94 35.3 6.48 1.39 5.56 0.93 5.38 1.09 

M-7   19.1 11.2 23.9 4.0 15.5 154.6 4 179.4 1.1 11.9 5.9 163 2.2 145.8 30.8 30.9 66.9 7.54 31.5 6.04 1.35 5.53 0.91 5.27 1.01 

M-9A   
                        

  

M-9B   28.3 19.2 32.6 5.4 21.0 181.5 6 121.5 1.6 16.7 8.7 236 3.1 183.1 28.0 39.6 83.8 9.60 38.7 7.02 1.51 5.62 0.91 5.01 1.03 

M-12   16.6 9.0 21.0 3.9 13.5 133.6 3 112.9 1.0 10.1 4.4 159 2.2 133.4 23.4 28.6 58.8 6.71 28.0 5.07 1.13 4.45 0.74 4.27 0.85 

M-16   24.5 12.3 27.9 4.6 18.1 182.5 5 124.6 1.2 13.6 3.6 189 2.7 154.9 28.7 36.6 75.7 8.51 33.7 6.37 1.37 5.31 0.92 5.19 1.05 

M-17   7.2 3.9 9.0 0.9 4.5 52.6 1 149.2 0.2 2.9 8.2 98 1.0 38.1 13.0 10.2 23.4 2.67 10.5 2.23 0.52 2.46 0.38 2.03 0.39 

M-18   20.2 12.2 24.5 4.3 16.3 159.6 4 135.9 1.2 13.8 4.2 147 2.7 149.8 27.3 33.4 72.3 7.91 30.8 6.30 1.37 5.36 0.88 4.76 0.94 

M-23   14.9 7.3 19.0 5.4 14.7 122.0 3 139.3 0.9 11.1 3.2 135 2.6 189.0 28.8 32.6 71.4 7.91 31.3 5.65 1.21 5.30 0.86 4.77 0.95 

M-24   27.0 12.8 31.4 5.1 19.1 199.3 5 105.0 1.2 16.3 4.2 219 3.4 177.2 30.9 43.0 91.4 10.12 41.6 7.27 1.49 6.44 0.99 5.66 1.16 

M-27   
                        

  

M-31   18.7 12.5 29.6 4.6 17.8 199.3 5 124.6 1.2 13.6 3.5 199 2.9 177.8 30.1 37.3 79.9 8.95 33.8 6.17 1.24 5.28 0.86 5.12 1.00 

M-33   15.2 7.5 19.0 4.9 15.2 129.6 3 86.7 1.1 10.6 3.6 125 2.6 194.9 31.4 40.4 88.6 9.84 39.1 7.09 1.50 6.38 1.03 5.62 1.05 

M-36   
                        

  

M-37   17.6 11.4 27.1 5.0 16.9 190.5 6 101.7 1.1 16.0 3.2 189 2.7 178.9 31.8 39.2 86.8 9.72 36.8 6.93 1.38 6.05 0.96 5.68 1.08 

M-42   21.2 7.5 19.9 7.0 17.1 126.6 4 69.4 1.2 12.5 3.6 146 2.7 271.5 33.4 37.9 80.7 8.91 35.1 6.38 1.40 6.12 1.00 5.79 1.14 

M-46   23.0 10.1 25.8 3.9 16.0 168.4 4 136.5 0.8 13.1 3.9 174 2.2 138.4 28.8 35.4 78.0 8.54 35.5 6.16 1.31 5.51 0.86 4.95 0.96 

M-48   22.7 10.6 24.1 4.9 16.3 168.1 5 112.5 1.1 13.3 3.4 157 2.7 178.8 32.2 37.3 81.9 9.21 35.8 6.54 1.36 5.95 0.98 5.26 1.09 

M-50   23.6 13.0 27.5 5.5 18.1 202.5 5 94.5 1.1 15.3 3.9 185 2.8 185.9 32.4 42.0 88.7 10.22 40.8 7.32 1.51 6.32 1.00 5.58 1.10 

M-53   27.2 13.7 28.6 5.2 18.2 196.3 5 92.1 1.3 15.7 3.2 181 2.7 170.5 28.5 39.8 87.0 9.87 38.0 6.84 1.32 5.53 0.89 5.22 1.03 

M-55   
                        

  

M-57   22.4 10.3 22.9 5.9 16.4 156.9 4 85.3 1.1 13.1 3.4 144 2.6 210.3 33.4 39.0 83.3 9.61 36.8 6.87 1.44 6.27 1.01 5.99 1.15 

M-60   12.5 7.0 16.1 3.1 10.2 92.7 3 129.5 0.7 9.3 4.5 106 2.3 116.3 25.4 24.8 54.2 6.36 25.6 4.92 1.14 5.03 0.79 4.36 0.89 

M-62   
                        

  

M-64   
                        

  

M-65   19.4 15.5 25.4 4.2 15.9 198.8 5 94.8 1.1 14.7 3.0 133 3.6 152.8 23.9 34.9 73.8 8.52 32.8 5.77 1.11 4.89 0.75 4.49 0.89 

M-66   
                        

  

M-67   27.2 7.5 15.3 2.6 7.5 89.5 3 67.6 0.5 6.8 3.4 93 2.0 103.1 29.6 21.3 48.7 5.76 23.5 5.21 1.18 5.59 0.94 5.41 1.06 

M-68   3.2 21.8 32.6 4.9 18.9 216.6 5 92.2 1.3 17.4 3.7 203 3.2 166.3 24.1 41.6 86.3 9.48 34.8 6.03 1.21 4.73 0.72 4.10 0.85 

M-69   18.3 7.4 18.0 4.8 14.1 115.2 3 119.9 0.9 10.4 2.7 116 2.4 182.4 31.2 32.9 71.7 8.12 31.9 6.22 1.33 5.80 0.92 5.23 1.06 

M-71   
                        

  

M-72   24.3 10.2 20.2 4.4 14.3 143.3 4 122.8 1.0 12.4 2.8 149 2.1 153.2 31.0 35.4 77.8 8.65 32.8 6.60 1.35 6.26 0.98 5.49 1.07 

M-73   
                        

  

M-74   7.0 6.8 17.1 2.0 7.1 77.7 2 72.4 0.4 6.9 3.7 90 2.9 71.9 23.0 17.1 36.8 4.27 16.2 3.59 0.83 3.76 0.67 3.70 0.78 

M-75   19.9 10.6 19.4 4.9 14.2 137.5 3 145.4 0.8 11.3 3.1 121 2.2 165.3 28.2 34.5 73.4 8.38 33.3 6.03 1.28 5.44 0.90 4.80 0.98 

M-77   17.2 8.0 18.4 5.3 14.1 121.8 3 137.3 0.8 11.9 3.2 114 2.7 163.5 28.8 32.5 68.8 7.99 31.3 5.87 1.26 5.57 0.91 4.96 1.04 

M-78   18.6 10.9 21.9 4.7 15.0 154.9 4 91.0 1.0 13.3 3.6 148 2.6 157.3 27.6 35.1 74.7 8.53 32.3 6.08 1.23 5.29 0.87 4.65 1.00 

M-79   17.8 8.4 18.8 4.4 12.8 112.5 3 61.1 0.9 10.7 5.4 172 2.1 165.7 28.6 30.7 64.9 7.64 30.8 5.56 1.20 5.10 0.86 4.98 1.00 

M-82   
                        

  

M-84   17.6 10.1 17.7 4.1 13.2 126.3 3 140.8 0.7 10.8 2.6 119 2.4 143.6 25.6 30.0 65.3 7.24 29.3 5.37 1.07 4.79 0.78 4.38 0.88 

M-85                                                     
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    Er Tm Yb Lu TOT/C TOT/S Mo Cu Pb Zn Ni As Cd Sb Bi Ag Au Hg Tl Se B δ
 13

C δ
 18

O 

  Unit [ppm] [ppm] [ppm] [ppm] [%] [%] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [VPDB] [VPDB] 

  DL 0.03 0.01 0.05 0.01 0.02 0.02 0.1 0.1 0.1 1 0.1 0.5 0.1 0.1 0.1 0.1 0.5 0.01 0.1 0.5 3 0.06 0.08 

Samples   
                      

  

M-2                                             -2.28 -5.73 

M-3   3.15 0.46 3.14 0.45 0.19 0.00 0.3 36.8 9.6 49 33.6 13.3 0.0 1.0 0.5 0.1 2.7 2.55 0.0 0.0 179 
 

  

M-4   
                     

-2.93 -5.67 

M-5   2.07 0.33 1.94 0.28 24.72 4.83 5.9 27.6 20.7 42 62.6 300.4 0.2 6.5 0.2 0.1 0.0 4.12 0.3 0.8 214 -4.70 -6.42 

M-6   3.18 0.51 3.22 0.46 0.63 0.11 0.2 65.3 15.6 55 40.3 3.4 0.0 0.3 0.5 0.1 2.8 0.27 0.0 0.5 225 
 

  

M-7   2.94 0.45 3.00 0.44 6.38 3.00 2.3 41.1 12.7 180 50.0 70.2 0.3 0.9 0.4 0.1 1.5 1.41 0.1 0.9 160 -2.04 -6.40 

M-9A   
                     

-3.04 -5.84 

M-9B   3.14 0.47 3.22 0.50 1.28 0.13 1.5 78.3 21.7 66 55.7 13.4 0.2 1.2 0.6 0.2 1.6 0.96 0.0 1.0 272 
 

  

M-12   2.51 0.37 2.46 0.37 10.73 0.51 2.9 37.6 15.9 55 56.4 59.3 0.1 4.4 0.4 0.0 1.1 2.38 0.1 2.0 146 
 

  

M-16   3.05 0.46 3.21 0.44 0.88 0.07 0.6 64.4 12.5 53 51.5 5.9 0.0 0.4 0.5 0.0 2.8 0.34 0.0 0.0 179 -2.88 -5.27 

M-17   1.09 0.16 0.91 0.16 48.96 0.25 5.6 16.6 5.0 43 22.6 18.9 0.3 0.4 0.1 0.0 0.0 0.78 0.0 1.5 168 
 

  

M-18   2.85 0.44 2.83 0.42 2.64 0.98 1.1 51.6 10.6 50 51.6 24.2 0.1 0.6 0.5 0.1 0.9 0.71 0.0 0.0 164 -1.42 -5.15 

M-23   2.87 0.44 2.66 0.44 2.10 0.38 1.1 40.6 7.5 43 38.4 17.3 0.0 0.7 0.3 0.0 1.0 0.71 0.0 0.5 146 -4.03 -5.97 

M-24   3.36 0.53 3.31 0.51 0.48 0.25 1.3 67.8 14.6 65 64.0 11.5 0.2 0.3 0.5 0.1 1.4 0.64 0.0 0.0 160 
 

  

M-27   
                     

-3.21 -6.51 

M-31   2.99 0.45 3.04 0.46 0.97 0.02 0.3 55.3 16.3 49 49.0 9.6 0.0 0.7 0.5 0.0 1.1 0.66 0.0 0.0 178 
 

  

M-33   3.13 0.46 2.86 0.46 1.97 0.04 0.3 45.6 6.0 63 41.6 21.2 0.0 0.8 0.3 0.0 0.6 0.46 0.0 0.6 111 
 

  

M-36   
                     

-7.19 -8.41 

M-37   3.29 0.51 3.26 0.50 0.34 0.00 1.0 49.1 10.1 47 56.1 10.6 0.0 0.5 0.4 0.0 2.1 0.66 0.0 0.0 170 
 

  

M-42   3.43 0.52 3.41 0.51 0.07 0.00 0.2 50.1 7.9 44 53.6 5.6 0.0 0.4 0.3 0.0 2.3 0.50 0.0 0.0 123 
 

  

M-46   2.91 0.44 2.79 0.44 1.68 0.00 1.5 54.7 12.4 62 53.5 11.7 0.2 0.6 0.4 0.0 2.1 0.51 0.0 0.0 167 -4.35 -6.86 

M-48   3.36 0.49 3.27 0.48 0.84 0.00 0.1 50.0 13.9 56 52.6 3.1 0.1 0.2 0.4 0.0 2.6 0.74 0.0 0.0 173 -5.67 -7.09 

M-50   3.30 0.51 3.38 0.53 0.69 0.00 1.5 58.3 17.7 62 51.8 32.5 0.0 0.9 0.4 0.0 1.2 1.66 0.0 0.0 163 
 

  

M-53   3.35 0.49 3.26 0.49 0.11 0.00 0.0 53.9 15.6 54 58.7 0.7 0.0 0.1 0.4 0.0 1.8 1.23 0.0 0.0 154 
 

  

M-55   
                     

-7.18 -7.43 

M-57   3.45 0.51 3.25 0.51 0.99 0.00 0.2 51.3 11.4 47 56.1 5.6 0.0 0.2 0.4 0.0 2.3 0.60 0.0 0.0 132 -9.03 -8.34 

M-60   2.60 0.38 2.44 0.38 7.53 0.13 10.6 26.0 9.9 39 60.7 128.4 0.3 2.6 0.2 0.1 0.0 2.22 0.2 0.8 89 -7.61 -8.39 

M-62   
                     

-3.69 -6.78 

M-64   
                     

-9.21 -8.46 

M-65   2.56 0.40 2.54 0.40 1.53 0.00 0.6 38.6 16.2 52 51.5 10.7 0.1 0.1 0.4 0.0 2.1 0.30 0.0 0.0 150 -5.83 -7.44 

M-66   
                     

-5.32 -7.42 

M-67   3.14 0.47 2.89 0.45 20.88 0.82 17.3 28.7 5.8 79 75.4 110.5 0.1 1.6 0.2 0.1 0.9 4.99 0.1 1.9 74 
 

  

M-68   2.73 0.40 2.75 0.43 1.41 0.00 1.3 28.8 25.2 6 5.1 33.9 0.0 0.5 0.5 0.2 3.5 1.85 0.1 0.0 190 -8.94 -10.01 

M-69   3.10 0.46 3.02 0.46 1.44 0.00 0.8 43.1 12.2 41 70.2 21.0 0.1 0.9 0.3 0.0 1.4 0.81 0.0 0.0 128 -4.60 -6.37 

M-71   
                     

-9.32 -8.85 

M-72   3.07 0.45 2.96 0.45 1.79 0.00 1.2 44.6 13.5 52 74.5 20.6 0.1 0.4 0.4 0.0 1.3 0.63 0.0 0.0 147 -5.82 -7.04 

M-73   
                     

-9.27 -9.03 

M-74   2.32 0.36 2.28 0.37 25.61 0.02 5.5 33.2 10.2 45 45.1 27.5 0.2 2.2 0.2 0.0 0.0 4.95 0.2 1.1 62 
 

  

M-75   2.96 0.42 2.78 0.41 2.26 0.00 1.3 37.1 15.9 63 68.5 41.0 0.2 1.0 0.4 0.0 2.1 1.26 0.0 0.0 133 -3.58 -6.49 

M-77   3.04 0.43 2.76 0.43 2.86 0.00 0.4 40.1 10.1 39 49.0 11.0 0.0 0.2 0.3 0.0 1.6 0.24 0.0 0.0 115 -5.85 -7.48 

M-78   2.96 0.44 2.88 0.43 1.80 0.00 0.6 42.1 8.8 41 68.8 26.9 0.2 0.1 0.4 0.0 1.4 0.48 0.0 0.0 139 -9.27 -8.71 

M-79   3.02 0.46 3.01 0.45 7.62 0.25 19.4 50.7 16.6 46 78.5 80.8 0.4 7.6 0.4 0.2 1.1 4.46 0.4 1.2 114 
 

  

M-82   
                     

-6.38 -7.97 

M-84   2.61 0.40 2.62 0.38 3.07 0.00 0.7 34.6 10.1 42 60.2 22.8 0.1 0.4 0.3 0.0 1.3 0.65 0.0 0.0 112 -6.36 -7.53 

M-85                                             0.28 -5.35 
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87

Sr/
86

Sr CaCO3 TOC CIA CPA Si/Al K/Al Na/Al B/Al* Th/U Cr/V Y/Ni Cr/Ni Th/Sc Zr/Sc La/Sc Ti/Zr TOC/S 

  Unit 
 

[%] [%] 
              

  

  DL 0.000005 1 0.1 
              

  

Samples   
                 

  

M-2     20 1.68                               

M-3   
 

0 0.15 74.73 95.40 3.39 0.35 0.04 198.31 4.13 0.69 0.96 2.82 0.78 15.79 2.69 23.02   

M-4   
 

16 1.80 
              

  

M-5   
 

17 26.30 76.08 95.91 2.58 0.33 0.04 436.78 1.43 0.80 0.34 0.97 0.48 8.00 1.52 27.09 5.45 

M-6   
 

0 0.56 79.11 97.40 1.99 0.31 0.02 181.58 3.09 0.68 0.74 3.35 0.59 6.85 1.56 38.99 5.06 

M-7   
 

12 4.85 76.00 96.23 2.28 0.34 0.03 167.53 2.02 0.70 0.62 2.30 0.60 7.29 1.55 34.95 1.62 

M-9A   
 

13 0.09 
              

  

M-9B   
 

4 1.06 83.10 98.11 1.66 0.24 0.02 194.21 1.92 0.66 0.50 2.79 0.62 6.78 1.47 38.31 8.15 

M-12   
 

9 12.05 77.26 96.64 2.26 0.33 0.03 166.63 2.30 0.64 0.41 1.80 0.56 7.41 1.59 34.60 23.63 

M-16   
 

10 0.62 77.62 97.13 2.10 0.33 0.03 151.78 3.78 0.72 0.56 2.62 0.59 6.73 1.59 40.25 8.84 

M-17   
 

0 52.80 77.04 96.82 1.72 0.34 0.03 528.32 0.35 0.34 0.58 1.49 0.41 5.44 1.46 36.19 211.20 

M-18   
 

13 2.16 75.78 96.12 2.33 0.35 0.03 158.63 3.29 0.78 0.53 2.23 0.69 7.49 1.67 35.62 2.20 

M-23   
 

20 0.35 72.69 93.56 3.16 0.35 0.06 186.19 3.47 0.55 0.75 1.94 0.79 13.50 2.33 26.33 0.91 

M-24   
 

0 0.46 77.97 97.15 1.99 0.32 0.02 128.24 3.88 0.59 0.48 2.01 0.68 7.38 1.79 36.20 1.83 

M-27   
 

11 1.72 
              

  

M-31   
 

0 0.58 76.12 96.71 2.10 0.36 0.03 151.47 3.89 0.65 0.61 2.62 0.62 8.08 1.70 34.39 29.18 

M-33   
 

9 2.09 72.69 92.65 3.98 0.31 0.07 142.52 2.94 0.86 0.75 2.60 0.71 12.99 2.69 26.15 52.25 

M-36   
 

20 0.12 
              

  

M-37   
 

6 0.18 76.22 96.64 2.28 0.35 0.03 151.13 5.00 0.64 0.57 2.17 0.76 8.52 1.87 33.51   

M-42   
 

0 0.04 75.09 94.92 3.83 0.33 0.05 151.25 3.47 0.65 0.62 1.76 0.83 18.10 2.53 21.42   

M-46   
 

13 0.33 76.70 96.85 2.02 0.35 0.03 160.06 3.36 0.62 0.54 2.02 0.62 6.59 1.69 39.42   

M-48   
 

14 0.09 76.05 96.63 2.51 0.36 0.03 173.37 3.91 0.65 0.61 1.93 0.70 9.41 1.96 31.52   

M-50   
 

4 0.19 75.66 96.07 2.29 0.35 0.03 147.19 3.92 0.58 0.63 2.09 0.77 9.30 2.10 32.57   

M-53   
 

0 0.05 77.72 97.63 2.23 0.34 0.02 134.44 4.91 0.71 0.49 2.19 0.71 7.75 1.81 35.16   

M-55   
 

18 0.11 
              

  

M-57   
 

11 0.11 75.06 95.45 2.70 0.34 0.04 138.99 3.85 0.66 0.60 1.69 0.73 11.68 2.17 26.80   

M-60   
 

19 6.41 77.17 96.19 2.69 0.31 0.03 150.19 2.07 0.64 0.42 1.11 0.66 8.31 1.77 27.84 49.27 

M-62   
 

18 0.12 
              

  

M-64   
 

18 0.14 
              

  

M-65   
 

18 0.17 74.05 95.65 2.16 0.38 0.04 142.46 4.90 0.97 0.46 2.49 0.77 8.04 1.84 31.39   

M-66   
 

21 0.24 
              

  

M-67   
 

0 21.45 78.54 96.27 2.30 0.28 0.03 117.63 2.00 0.73 0.39 0.90 0.52 7.93 1.64 27.33 26.16 

M-68   
 

11 1.36 79.16 97.79 1.85 0.32 0.02 149.19 4.70 0.70 4.73 27.82 0.70 6.65 1.66 38.21   

M-69   
 

17 0.08 74.13 94.34 3.34 0.33 0.05 166.61 3.85 0.76 0.44 1.25 0.65 11.40 2.06 26.29   

M-71   
 

14 1.89 
              

  

M-72   
 

18 0.24 75.26 95.64 2.66 0.34 0.04 167.47 4.43 0.73 0.42 1.45 0.69 8.51 1.97 31.70   

M-73   
 

12 0.98 
              

  

M-74   
 

0 26.90 77.44 96.54 2.11 0.32 0.03 127.79 1.86 0.68 0.51 1.35 0.53 5.53 1.32 30.85 1345.00 

M-75   
 

22 0.17 73.70 94.75 2.74 0.36 0.05 166.03 3.65 0.84 0.41 1.48 0.71 10.33 2.16 27.56   

M-77   
 

25 0.13 74.07 94.61 2.87 0.34 0.05 153.50 3.72 0.71 0.59 1.65 0.79 10.90 2.17 28.23   

M-78   
 

19 0.25 75.52 95.60 2.54 0.34 0.04 149.86 3.69 0.68 0.40 1.47 0.78 9.25 2.06 32.40   

M-79   
 

0 7.36 75.20 95.01 2.85 0.33 0.04 159.84 1.98 0.59 0.36 1.29 0.67 10.36 1.92 25.33 29.44 

M-82   
 

22 0.19 
              

  

M-84   
 

27 0.20 74.50 94.89 2.72 0.34 0.05 147.51 4.15 0.68 0.43 1.35 0.77 10.26 2.14 30.06   

M-85                                       
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          SiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 P2O5 MnO Cr2O3 LOI Sum Sc Ba Be 

  
   

Unit [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [ppm] [ppm] [ppm] 

  
   

DL 0.01 0.01 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.002 -5.1 0.01 1 1 1 

Gosau Samples Location Type   
               

  

Grünbach S. M-87 Maiersdorf (Grünbach Fm) outcrop                                   

Grünbach S. M-88 Maiersdorf (Grünbach Fm) outcrop   28.35 10.62 10.05 0.80 4.48 0.21 1.73 0.46 0.09 0.10 0.014 43.0 99.92 14 263 6 

Grünbach S. M-89 Maiersdorf (Grünbach Fm) outcrop   
               

  

Grünbach S. M-90 Maiersdorf (Grünbach Fm) outcrop   60.27 18.26 3.66 1.72 2.99 0.41 3.26 0.95 0.08 0.02 0.018 8.2 99.86 18 456 2 

Grünbach S. M-92 Maiersdorf (Grünbach Fm) outcrop   49.67 19.69 5.94 2.08 6.07 0.45 4.15 0.90 0.11 0.12 0.016 10.7 99.85 19 575 2 

Studienka G. STU83-3102-06_3 Studienka 83 core   13.79 3.33 1.06 1.52 42.13 0.16 0.99 0.17 0.05 0.03 0.000 36.7 99.90 3 79 0 

Studienka G. STU83-3430-35 Studienka 83 core   59.82 17.31 6.16 2.28 1.00 1.80 2.95 0.78 0.15 0.13 0.012 7.5 99.87 15 342 2 

Studienka G. STU83-4114-17_2 Studienka 83 core   35.77 13.45 5.13 2.17 19.02 0.91 2.11 0.52 0.20 0.09 0.009 20.5 99.87 12 187 2 

Studienka G. Z57-4020-23 Závod 57 core   15.05 3.26 1.43 7.63 35.22 0.24 0.96 0.16 0.05 0.03 0.008 35.8 99.80 4 79 1 

Studienka G. Z68-3721-22 Závod 68 core   52.26 12.39 4.52 3.86 9.60 1.37 2.83 0.62 0.09 0.08 0.011 12.2 99.83 12 349 4 

Studienka G. Z68-3872,5-83,6 Závod 68 core   43.63 11.68 4.12 4.46 15.12 1.16 2.53 0.57 0.12 0.08 0.008 16.3 99.81 11 295 2 

Studienka G. Z68-3883,6-89 Závod 68 core   43.10 11.91 4.12 5.78 13.78 1.12 2.67 0.57 0.09 0.08 0.008 16.5 99.78 12 457 2 

Studienka G. Z68-3948-63 Závod 68 core   37.94 11.22 3.67 5.51 17.31 0.91 2.54 0.51 0.07 0.08 0.009 20.0 99.79 11 311 2 

Studienka G. Z68-3948,5-63 Závod 68 core   45.65 13.13 4.53 4.43 12.55 1.20 2.97 0.61 0.10 0.08 0.008 14.6 99.81 12 309 1 

Studienka G. Z68-4018-36 Závod 68 core   42.73 11.75 4.38 4.73 14.23 1.11 2.63 0.57 0.17 0.08 0.008 17.4 99.81 11 270 1 

Studienka G. Z68-4063-81_1 Závod 68 core   34.44 10.01 3.53 3.86 21.91 0.78 2.30 0.44 0.06 0.08 0.008 22.4 99.81 9 272 1 

Studienka G. Z68-4063-81_2 Závod 68 core   26.55 9.24 3.39 9.47 20.58 0.52 2.46 0.38 0.06 0.08 0.007 27.0 99.74 8 242 0 

Studienka G. Z68-4063-81_3 Závod 68 core   33.57 10.11 4.32 3.24 22.47 0.73 2.35 0.44 0.66 0.09 0.008 21.8 99.81 10 284 2 

Studienka G. Z68-4137-42 Závod 68 core   22.61 6.92 2.26 2.04 33.17 0.41 1.70 0.29 0.06 0.09 0.009 30.3 99.84 7 162 1 

Studienka G. Z68-4183-86,2 Závod 68 core   18.06 5.09 2.08 1.91 36.48 0.31 1.28 0.22 0.05 0.05 0.008 34.3 99.84 5 110 1 

Studienka G. Z68-4590-99_1 Závod 68 core   29.15 2.18 0.99 2.53 33.77 0.33 0.49 0.15 0.03 0.02 0.011 30.2 99.83 2 57 0 

Studienka G. Z68-4590-99_2 Závod 68 core   40.17 3.00 1.20 3.08 26.13 0.35 0.65 0.21 0.05 0.02 0.019 25.0 99.84 3 62 0 
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    Co Cs Ga Hf Nb Rb Sn Sr Ta Th U V W Zr Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho 

  Unit [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] 

  DL 0.2 0.1 0.5 0.1 0.1 0.1 1 0.5 0.1 0.2 0.1 8 0.5 0.1 0.1 0.1 0.1 0.02 0.3 0.05 0.02 0.05 0.01 0.05 0.02 

Samples   
                        

  

M-87                                                     

M-88   16.2 23.5 15.7 2.6 8.1 86.0 2 66.1 0.6 7.2 3.4 111 2.1 100.9 27.9 22.0 45.7 5.44 22.4 4.54 1.03 4.78 0.77 4.47 0.87 

M-89   
                        

  

M-90   23.4 15.0 22.3 5.2 15.8 149.4 4 73.7 1.0 12.5 3.0 146 2.8 186.5 28.6 36.5 78.2 8.76 34.6 6.32 1.30 5.57 0.90 4.93 1.02 

M-92   23.6 11.3 24.4 4.0 15.1 163.7 4 100.3 1.0 14.0 3.2 159 3.2 145.9 27.3 35.6 74.9 8.68 33.5 6.25 1.33 5.51 0.87 4.74 1.00 

STU83-3102-06_3   2.5 2.4 4.1 1.4 3.8 39.0 0 488.4 0.3 2.6 1.3 32 0.0 46.3 8.6 9.6 17.8 2.23 8.7 1.58 0.34 1.53 0.24 1.43 0.27 

STU83-3430-35   14.2 9.8 20.8 5.8 13.9 122.7 4 121.0 0.9 14.5 3.5 115 2.8 184.6 28.8 33.4 69.4 7.93 30.7 5.83 1.17 5.41 0.84 4.65 0.96 

STU83-4114-17_2   13.7 6.7 16.6 2.4 11.8 90.3 3 392.0 0.9 8.6 2.1 97 1.9 90.0 21.5 26.9 55.2 6.37 25.4 4.87 1.01 4.40 0.68 3.61 0.74 

Z57-4020-23   4.6 2.8 4.3 1.1 3.4 37.9 0 475.6 0.2 2.4 2.4 57 1.5 42.1 8.1 8.5 16.4 1.90 8.2 1.41 0.29 1.33 0.20 1.10 0.23 

Z68-3721-22   13.3 6.0 15.3 4.2 11.5 116.9 3 238.8 0.8 9.3 2.3 113 1.9 164.8 24.9 31.5 66.9 7.95 33.3 5.82 1.20 5.33 0.81 4.50 0.92 

Z68-3872,5-83,6   9.3 6.1 14.3 4.1 10.8 107.9 3 388.9 0.8 8.8 2.4 102 1.6 142.5 24.4 25.5 54.1 6.21 25.0 4.84 1.04 4.37 0.71 4.09 0.85 

Z68-3883,6-89   9.1 6.1 15.3 3.5 10.9 114.0 3 318.5 0.9 8.3 2.4 102 1.7 141.5 21.2 25.0 51.2 6.10 23.7 4.66 0.96 4.07 0.66 3.65 0.75 

Z68-3948-63   10.6 6.1 14.0 3.3 9.8 106.7 3 437.8 0.8 8.7 2.1 106 1.3 113.8 18.8 24.4 48.5 5.96 22.7 4.33 0.89 3.69 0.61 3.58 0.67 

Z68-3948,5-63   10.9 6.9 16.7 4.3 12.4 134.2 5 318.1 1.0 10.0 2.4 103 2.0 143.1 22.6 26.8 54.0 6.56 25.4 4.81 1.02 4.20 0.72 3.97 0.82 

Z68-4018-36   8.9 5.9 15.0 4.3 10.9 113.9 3 364.3 0.8 8.3 2.4 96 1.9 154.8 27.4 27.8 56.4 7.14 29.0 5.80 1.28 5.26 0.88 4.69 0.93 

Z68-4063-81_1   9.4 6.0 12.0 3.1 8.7 98.1 2 566.6 0.7 7.8 2.0 86 1.6 100.7 19.7 24.7 48.8 5.97 23.8 4.25 0.88 3.75 0.59 3.48 0.67 

Z68-4063-81_2   5.8 4.0 11.8 2.4 7.8 92.8 2 394.0 0.5 8.3 2.1 73 2.2 94.2 13.7 20.2 39.3 4.75 18.4 3.37 0.67 2.91 0.46 2.44 0.50 

Z68-4063-81_3   10.6 6.0 13.0 3.1 9.0 99.1 3 607.9 0.7 8.1 3.0 87 1.5 100.4 28.9 29.0 55.6 6.90 27.9 5.48 1.12 5.31 0.81 4.47 0.89 

Z68-4137-42   11.1 5.0 8.8 1.6 5.7 71.3 1 752.1 0.3 5.5 1.2 73 1.0 56.4 14.4 17.4 31.0 4.13 15.5 2.88 0.63 2.48 0.41 2.47 0.46 

Z68-4183-86,2   5.3 3.3 7.1 1.3 4.6 52.2 0 881.3 0.2 4.3 1.0 49 0.8 42.1 11.8 14.4 24.4 3.33 13.2 2.49 0.53 2.28 0.37 1.95 0.39 

Z68-4590-99_1   2.8 1.1 2.5 1.6 3.2 19.1 0 895.7 0.2 2.6 1.3 24 0.0 64.2 8.5 9.4 18.5 2.27 8.8 1.59 0.29 1.44 0.23 1.32 0.26 

Z68-4590-99_2   4.3 1.3 3.8 2.3 4.2 24.6 0 695.7 0.3 3.7 1.6 30 0.6 91.0 9.1 11.3 22.1 2.69 11.8 2.00 0.36 1.66 0.27 1.54 0.30 
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    Er Tm Yb Lu TOT/C TOT/S Mo Cu Pb Zn Ni As Cd Sb Bi Ag Au Hg Tl Se B δ
 13

C δ
 18

O 

  Unit [ppm] [ppm] [ppm] [ppm] [%] [%] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [ppm] [VPDB] [VPDB] 

  DL 0.03 0.01 0.05 0.01 0.02 0.02 0.1 0.1 0.1 1 0.1 0.5 0.1 0.1 0.1 0.1 0.5 0.01 0.1 0.5 3 0.06 0.08 

Samples   
                      

  

M-87                                             -0.57 -5.40 

M-88   2.55 0.38 2.48 0.38 21.43 0.66 5.6 54.0 13.0 90 97.0 51.4 0.3 3.4 0.2 0.2 0.7 1.83 0.1 1.6 67 
 

  

M-89   
                     

-3.29 -6.98 

M-90   3.03 0.44 2.92 0.44 0.83 0.00 0.0 49.1 11.9 39 42.2 21.5 0.0 0.3 0.4 0.0 2.2 0.46 0.0 0.0 138 
 

  

M-92   2.88 0.42 2.88 0.45 1.33 0.00 0.5 49.3 11.6 52 63.0 14.9 0.0 0.3 0.4 0.0 1.9 0.53 0.0 0.0 148 -6.34 -7.86 

STU83-3102-06_3   0.82 0.12 0.73 0.11 9.37 0.00 0.1 6.8 4.3 18 12.2 4.1 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 29 0.22 -1.91 

STU83-3430-35   2.96 0.43 2.94 0.45 1.00 0.03 0.8 33.5 17.2 91 41.0 10.3 0.0 0.0 0.5 0.0 0.0 0.04 0.0 0.0 78 
 

  

STU83-4114-17_2   2.09 0.29 1.99 0.29 4.79 0.51 0.3 19.3 9.4 54 23.0 9.8 0.0 0.0 0.2 0.0 0.6 0.04 0.0 0.0 122 
 

  

Z57-4020-23   0.70 0.11 0.62 0.09 9.56 0.26 0.4 5.8 9.4 26 19.3 5.6 0.2 0.2 0.0 0.0 0.7 0.02 0.0 0.0 41 1.41 -2.27 

Z68-3721-22   2.42 0.37 2.56 0.36 2.73 0.07 0.1 17.3 10.8 51 23.8 27.2 0.0 0.2 0.3 0.0 0.0 0.07 0.0 0.0 74 0.36 -5.42 

Z68-3872,5-83,6   2.49 0.35 2.21 0.33 4.04 0.04 0.1 17.1 9.7 48 22.9 6.7 0.1 0.2 0.2 0.0 0.0 0.04 0.0 0.0 78 0.41 -4.95 

Z68-3883,6-89   2.08 0.32 2.05 0.30 4.18 0.06 0.2 16.6 10.3 52 22.2 8.9 0.0 0.2 0.2 0.0 0.0 0.05 0.0 0.0 76 0.60 -5.13 

Z68-3948-63   2.05 0.29 1.80 0.28 4.88 0.00 0.2 21.2 12.8 48 26.0 3.9 0.1 0.1 0.3 0.0 0.0 0.04 0.0 0.0 88 0.93 -5.04 

Z68-3948,5-63   2.24 0.35 2.20 0.33 3.41 0.00 0.2 20.1 11.6 56 27.7 3.9 0.1 0.2 0.3 0.0 0.0 0.03 0.0 0.0 81 0.77 -5.05 

Z68-4018-36   2.71 0.38 2.48 0.38 3.95 0.00 0.2 15.0 7.1 50 23.0 3.7 0.1 0.1 0.2 0.0 0.5 0.04 0.0 0.0 78 0.98 -5.04 

Z68-4063-81_1   1.88 0.28 1.87 0.27 5.37 0.00 0.3 14.0 8.0 42 24.0 7.2 0.2 0.2 0.2 0.0 0.7 0.05 0.0 0.0 83 1.43 -3.48 

Z68-4063-81_2   1.48 0.22 1.47 0.21 6.79 0.00 0.4 10.7 8.4 55 13.5 6.4 0.2 0.2 0.3 0.0 0.8 0.03 0.0 0.0 97 0.72 -5.49 

Z68-4063-81_3   2.39 0.35 2.27 0.32 5.14 0.00 0.9 26.1 15.5 42 25.4 15.5 0.1 0.5 0.3 0.0 0.0 0.04 0.0 0.0 87 1.72 -3.01 

Z68-4137-42   1.31 0.20 1.28 0.18 7.51 0.00 0.0 14.3 6.9 31 28.7 8.3 0.2 0.0 0.2 0.0 0.6 0.07 0.0 0.0 64 1.75 -2.05 

Z68-4183-86,2   1.11 0.17 1.04 0.15 8.41 0.00 0.0 9.1 5.8 23 18.0 4.7 0.1 0.0 0.1 0.0 0.6 0.03 0.0 0.0 54 1.50 -1.46 

Z68-4590-99_1   0.76 0.11 0.70 0.10 8.03 0.17 0.2 3.0 3.1 14 15.5 6.8 0.1 0.1 0.0 0.0 0.0 0.02 0.0 0.0 33 0.20 -2.35 

Z68-4590-99_2   0.93 0.15 0.94 0.13 6.45 0.22 0.2 4.0 4.3 13 27.7 7.0 0.0 0.2 0.0 0.0 0.0 0.02 0.0 0.0 43 0.20 -2.75 
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87

Sr/
86

Sr CaCO3 TOC CIA CPA Si/Al K/Al Na/Al B/Al* Th/U Cr/V Y/Ni Cr/Ni Th/Sc Zr/Sc La/Sc Ti/Zr TOC/S 

  Unit 
 

[%] [%] 
              

  

  DL 0.000005 1 0.1 
              

  

Samples   
                 

  

M-87     47 0.70                               

M-88   
 

5 21.45 80.55 96.85 2.36 0.26 0.03 119.24 2.12 0.85 0.29 0.98 0.51 7.21 1.57 27.33 32.50 

M-89   
 

26 0.48 
              

  

M-90   
 

4 0.41 78.92 96.44 2.92 0.28 0.03 142.84 4.17 0.83 0.68 2.88 0.69 10.36 2.03 30.54   

M-92   
 

16 0.19 76.73 96.38 2.23 0.33 0.03 142.06 4.38 0.68 0.43 1.72 0.74 7.68 1.87 36.98   

STU83-3102-06_3   
 

78 0.11 67.57 92.67 3.66 0.47 0.07 164.59 2.00 0.00 0.70 0.00 0.87 15.43 3.20 22.01   

STU83-3430-35   
 

0 0.89 65.50 85.39 3.05 0.27 0.15 85.16 4.14 0.71 0.70 1.98 0.97 12.31 2.23 25.33 29.80 

STU83-4114-17_2   
   

71.82 89.98 2.35 0.25 0.09 171.44 4.10 0.63 0.93 2.64 0.72 7.50 2.24 34.64   

Z57-4020-23   
 

61 0.27 64.06 89.20 4.08 0.46 0.10 237.70 1.00 0.95 0.42 2.80 0.60 10.53 2.13 22.78 1.04 

Z68-3721-22   
 

25 0.23 62.07 84.61 3.73 0.36 0.16 112.88 4.04 0.66 1.05 3.12 0.78 13.73 2.63 22.55 3.25 

Z68-3872,5-83,6   
 

30 0.20 64.05 85.96 3.30 0.34 0.14 126.22 3.67 0.53 1.07 2.36 0.80 12.95 2.32 23.98 4.95 

Z68-3883,6-89   
 

27 0.24 64.43 86.60 3.20 0.35 0.13 120.60 3.46 0.53 0.95 2.43 0.69 11.79 2.08 24.15 4.08 

Z68-3948-63   
 

31 0.16 66.14 88.23 2.99 0.36 0.11 148.24 4.14 0.57 0.72 2.34 0.79 10.35 2.22 26.87   

Z68-3948,5-63   
 

25 0.21 64.70 86.93 3.07 0.35 0.13 116.60 4.17 0.52 0.82 1.95 0.83 11.93 2.23 25.56   

Z68-4018-36   
 

25 0.15 64.39 86.55 3.21 0.35 0.13 125.46 3.46 0.56 1.19 2.35 0.75 14.07 2.53 22.07   

Z68-4063-81_1   
 

42 0.10 66.44 88.64 3.04 0.36 0.11 156.71 3.90 0.63 0.82 2.25 0.87 11.19 2.74 26.19   

Z68-4063-81_2   
 

42 0.08 67.87 91.53 2.54 0.42 0.08 198.41 3.95 0.65 1.01 3.50 1.04 11.78 2.53 24.18   

Z68-4063-81_3   
 

41 0.10 67.15 89.38 2.93 0.36 0.10 162.64 2.70 0.62 1.14 2.13 0.81 10.04 2.90 26.27   

Z68-4137-42   
 

63 0.11 68.45 91.12 2.89 0.39 0.08 174.80 4.58 0.83 0.50 2.12 0.79 8.06 2.49 30.83   

Z68-4183-86,2   
 

70 0.11 67.91 90.89 3.13 0.39 0.09 200.51 4.30 1.10 0.66 3.00 0.86 8.42 2.88 31.33   

Z68-4590-99_1   
 

67 0.17 57.43 80.06 11.81 0.35 0.21 286.10 2.00 3.10 0.55 4.80 1.30 32.10 4.70 14.01 1.02 

Z68-4590-99_2     58 0.27 61.79 83.90 11.83 0.34 0.16 270.90 2.31 4.28 0.33 4.63 1.23 30.33 3.77 13.83 1.23 
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zrn tur rut grt chr cld sta mon tit epi hbl gln dis sil bkt/ana ZTR META grains 

Gosau Sample  Formation Age [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]   

Gießhübl Ad82-1 Con-San Sst Con-San 47.0 1.0 12.0 1.0 39.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60.0 1.0 144 

Gießhübl SchoeT11-1 Con-San Sst Con-San 70.0 2.0 9.0 0.0 19.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 81.0 0.0 56 

Gießhübl SchoeT11-2 Con-San Sst Con-San 30.0 1.0 4.0 3.0 62.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 35.0 3.0 100 

Gießhübl Strasshof T1-1 Con-San Sst Con-San 28.0 1.0 4.0 1.0 66.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.0 1.0 108 

Gießhübl SchoeT90-1 Con-San Sst Con-San 11.0 0.0 5.0 1.0 83.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.0 1.0 112 

Gießhübl SchoeT90-2 Con-San Sst Con-San 7.0 0.0 4.0 4.0 85.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.0 4.0 217 

Gießhübl Strassh T9-45 Con-San Sst Con-San 46.0 0.5 12.5 7.5 33.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 59.0 7.5 200 

Gießhübl Strassh T9-46 Con-San Sst Con-San 1.6 14.1 10.9 1.6 67.1 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 26.6 4.7 64 

Gießhübl Strassh T9-47 Con-San Sst Con-San 7.2 0.0 2.1 0.0 90.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.3 0.0 978 

Gießhübl Strassh T9-48 Con-San Sst Con-San 9.2 18.5 4.6 1.5 66.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 32.3 1.5 65 

Gießhübl Strassh T9-49 Con-San Sst Con-San 31.1 3.3 1.6 0.0 64.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.0 0.0 61 

Gießhübl Strassh T9-50 Con-San Sst Con-San 18.6 0.0 19.1 60.8 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 37.7 60.8 204 

Gießhübl Strassh T9a-1 Con-San Sst Con-San 49.7 4.0 14.6 0.5 30.7 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 68.3 0.5 200 

Gießhübl Strassh T9a-2 Con-San Sst Con-San 53.9 1.6 15.2 0.5 28.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 70.7 0.5 184 

Gießhübl Strassh T9a-3 Con-San Sst Con-San 7.0 1.0 4.0 0.0 88.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0 0.0 200 

Gießhübl Strassh T9a-4 Con-San Sst Con-San 12.0 2.5 5.5 0.0 79.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 20.0 0.0 200 

Gießhübl Strassh T9a-5 Con-San Sst Con-San 31.7 4.5 15.8 32.7 5.0 8.9 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 1.0 51.9 41.6 202 

Gießhübl Strassh T9a-6 Con-San Sst Con-San 21.0 15.0 26.0 28.0 4.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 62.0 34.0 100 

Gießhübl Strassh T9b-1 Con-San Sst Con-San 22.2 5.6 12.5 54.2 5.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 40.3 54.2 73 

Gießhübl Strassh T9b-2 Con-San Sst Con-San 63.3 8.4 12.4 3.0 11.9 0.0 0.0 0.5 0.0 0.5 0.0 0.0 0.0 0.0 0.0 84.1 3.5 202 

Gießhübl Strassh T9b-3 Con-San Sst Con-San 62.0 4.0 16.0 2.0 15.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 82.0 2.0 200 

Gießhübl Strassh T9b-4 Con-San Sst Con-San 48.3 5.7 15.4 2.2 27.3 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 69.4 2.2 178 

Gießhübl Strassh T9b-5 Con-San Sst Con-San 60.7 6.3 12.7 1.3 17.7 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 79.7 2.6 79 

Gießhübl Strassh T9b-6 Con-San Sst Con-San 8.9 0.0 3.3 1.4 86.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.2 1.4 214 

Gießhübl Strassh T9b-7 Con-San Sst Con-San 5.2 1.7 6.9 0.0 86.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.8 0.0 58 

Gießhübl Strassh T9b-8 Con-San Sst Con-San 10.3 4.7 0.9 1.9 82.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.9 1.9 107 

Gießhübl Strassh T9b-9 Con-San Sst Con-San 11.1 3.0 3.0 3.0 79.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.1 3.0 99 

Gießhübl Ad02-1 Nierental Fm Camp-L-Maastr 12.4 9.3 14.4 45.4 11.3 5.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 36.1 50.5 66 

Gießhübl Ad02-2 Nierental Fm Camp-L-Maastr 21.3 9.6 10.6 31.9 17.0 8.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 41.5 40.4 202 

Gießhübl Ad02-3 Nierental Fm Camp-L-Maastr 4.5 7.8 7.8 67.0 4.5 5.6 0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0 2.2 20.1 73.2 205 

Gießhübl Ad02-4 Nierental Fm Camp-L-Maastr 4.5 6.7 11.2 60.7 6.7 4.5 1.1 0.0 0.0 2.2 0.0 0.0 0.0 0.0 2.2 22.5 68.5 205 

Gießhübl Ad02-5 Nierental Fm Camp-L-Maastr 4.6 9.2 10.3 66.4 4.6 3.4 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 1.1 24.1 69.9 203 

Gießhübl Ad02-6 Nierental Fm Camp-L-Maastr 7.4 3.2 10.6 52.1 18.1 2.1 0.0 0.0 0.0 3.2 0.0 0.0 0.0 0.0 3.2 21.3 57.4 115 

Gießhübl Ad02-7 Nierental Fm Camp-L-Maastr 33.3 10.8 7.5 4.3 39.8 3.2 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 51.6 8.6 68 

Gießhübl Ad02-8 Nierental Fm Camp-L-Maastr 24.4 12.2 7.8 15.6 36.7 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 44.4 17.8 140 

Gießhübl Ad02-9 Nierental Fm Camp-L-Maastr 21.1 18.0 8.5 5.3 42.3 0.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 4.2 47.6 5.6 203 

Gießhübl Ad02-10 Nierental Fm Camp-L-Maastr 25.8 5.2 9.3 18.6 35.1 2.1 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 3.1 40.2 21.6 206 

Gießhübl Ad02-11 Nierental Fm Camp-L-Maastr 21.4 14.3 10.2 33.7 11.2 7.1 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 45.9 40.8 70 

Gießhübl Ad02-13 Nierental Fm Camp-L-Maastr 23.2 11.6 12.6 12.6 32.6 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 47.4 17.9 65 

Gießhübl Ad02-14 Nierental Fm Camp-L-Maastr 24.1 17.8 11.5 14.6 28.2 3.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.3 53.3 18.1 200 

Gießhübl Ad02-16 Nierental Fm Camp-L-Maastr 21.3 8.5 16.0 30.9 16.0 1.1 2.1 0.0 0.0 3.2 0.0 0.0 0.0 0.0 1.1 45.7 37.2 119 

Gießhübl Strassh T9-1 L-Gießhübl Fm L-Paleoc 4.4 2.5 9.9 82.8 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.7 83.3 203 

Gießhübl Strassh T9-2 L-Gießhübl Fm L-Paleoc 8.0 1.5 5.0 85.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.4 85.6 201 

Gießhübl Strassh T9-3 L-Gießhübl Fm L-Paleoc 4.4 0.0 2.5 93.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.9 93.1 203 

Gießhübl Strassh T9-4 L-Gießhübl Fm L-Paleoc 1.0 1.0 1.5 96.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4 96.6 203 

Gießhübl Strassh T9-5 L-Gießhübl Fm L-Paleoc 0.0 0.5 0.5 99.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 99.0 202 

Gießhübl Strassh T9-6 L-Gießhübl Fm L-Paleoc 2.0 0.5 5.5 92.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.0 92.0 200 
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Gießhübl Strassh T9-7 L-Gießhübl Fm L-Paleoc 9.3 1.4 7.9 80.4 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.7 80.4 214 

Gießhübl Strassh T9-8 L-Gießhübl Fm L-Paleoc 9.6 0.4 10.0 79.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.1 79.9 229 

Gießhübl Strassh T9-9 L-Gießhübl Fm L-Paleoc 4.0 0.0 5.0 90.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0 91.0 200 

Gießhübl Strassh T9-10 L-Gießhübl Fm L-Paleoc 6.3 0.5 10.2 82.5 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.0 83.0 206 

Gießhübl Strassh T9-11 L-Gießhübl Fm L-Paleoc 9.3 0.0 10.7 79.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.1 79.9 214 

Gießhübl Strassh T9-12 L-Gießhübl Fm L-Paleoc 9.0 1.0 9.0 80.5 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.0 81.0 200 

Gießhübl Strassh T9-13 L-Gießhübl Fm L-Paleoc 6.4 0.0 4.5 88.6 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.9 88.6 202 

Gießhübl Strassh T9-14 L-Gießhübl Fm L-Paleoc 3.8 1.4 10.9 82.9 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.1 83.4 211 

Gießhübl Strassh T9-15 L-Gießhübl Fm L-Paleoc 8.0 2.0 11.0 78.5 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.0 79.0 200 

Gießhübl Strassh T9-16 L-Gießhübl Fm L-Paleoc 9.5 0.5 10.0 80.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.0 80.0 200 

Gießhübl Strassh T9-17 L-Gießhübl Fm L-Paleoc 0.5 2.0 8.0 88.5 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.5 89.5 200 

Gießhübl Strassh T9-18 L-Gießhübl Fm L-Paleoc 7.8 2.0 17.6 72.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 27.5 72.5 204 

Gießhübl Strassh T9-19 L-Gießhübl Fm L-Paleoc 8.5 0.5 12.9 77.6 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.9 78.1 201 

Gießhübl Strassh T9-20 L-Gießhübl Fm L-Paleoc 20.1 3.3 16.3 59.3 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 39.7 59.8 209 

Gießhübl Strassh T9-21 L-Gießhübl Fm L-Paleoc 4.5 2.0 2.0 90.0 0.5 0.5 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 8.5 91.0 200 

Gießhübl Strassh T9-22 L-Gießhübl Fm L-Paleoc 7.8 1.0 14.2 73.5 2.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.0 75.0 204 

Gießhübl Strassh T9-23 L-Gießhübl Fm L-Paleoc 7.8 2.2 4.4 85.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.4 85.6 90 

Gießhübl Strassh T9-24 L-Gießhübl Fm L-Paleoc 2.5 1.5 6.9 88.7 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.8 89.2 203 

Gießhübl Strassh T9-25 L-Gießhübl Fm L-Paleoc 13.6 3.3 12.2 66.7 3.3 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.1 67.6 213 

Gießhübl Strassh T9-26 L-Gießhübl Fm L-Paleoc 7.3 1.0 8.7 81.1 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.0 82.0 206 

Gießhübl Strassh T9-27 L-Gießhübl Fm L-Paleoc 8.3 1.0 4.4 85.9 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.7 85.9 205 

Gießhübl Strassh T9-28 L-Gießhübl Fm L-Paleoc 11.1 4.0 8.5 75.4 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.6 76.4 199 

Gießhübl Ad02-17 L-Gießhübl Fm L-Paleoc 3.0 4.0 1.0 91.1 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.9 92.1 200 

Gießhübl Ad02-18 L-Gießhübl Fm L-Paleoc 7.2 11.3 5.2 73.2 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 23.7 75.3 204 

Gießhübl Ad02-19 L-Gießhübl Fm L-Paleoc 2.1 10.3 4.1 80.2 1.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 2.1 16.4 80.5 201 

Gießhübl Ad02-20 L-Gießhübl Fm L-Paleoc 5.3 12.6 3.2 76.8 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 21.1 77.9 153 

Gießhübl Ad02-21 L-Gießhübl Fm L-Paleoc 3.1 5.2 6.2 80.4 2.1 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.4 83.5 65 

Gießhübl Ad02-22 L-Gießhübl Fm L-Paleoc 3.1 1.0 5.1 85.5 2.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1 9.2 85.8 230 

Gießhübl Ad02-23 L-Gießhübl Fm L-Paleoc 1.0 4.1 5.1 89.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.2 89.8 205 

Gießhübl Ad02-24 L-Gießhübl Fm L-Paleoc 1.0 1.0 3.1 93.6 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 1.0 5.1 93.6 218 

Gießhübl Ad02-25 L-Gießhübl Fm L-Paleoc 2.1 3.2 6.4 84.8 1.1 1.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 1.1 11.7 86.2 203 

Gießhübl Ad02-26 L-Gießhübl Fm L-Paleoc 1.0 2.1 9.3 86.2 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 1.0 12.5 86.5 211 

Gießhübl Ad02-27 L-Gießhübl Fm L-Paleoc 1.0 0.3 2.1 95.2 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 3.5 95.5 207 

Gießhübl Ad02-28 L-Gießhübl Fm L-Paleoc 2.0 2.0 4.1 90.5 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 8.1 90.8 206 

Gießhübl Ad02-29 L-Gießhübl Fm L-Paleoc 2.0 0.3 4.0 92.4 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 6.3 92.7 207 

Gießhübl Ad02-30 L-Gießhübl Fm L-Paleoc 0.0 3.0 4.0 92.4 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 92.7 214 

Gießhübl Ad02-31 L-Gießhübl Fm L-Paleoc 0.0 2.0 4.1 93.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.1 93.9 213 

Gießhübl Ad02-32 L-Gießhübl Fm L-Paleoc 2.1 1.0 6.3 90.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.4 90.6 204 

Gießhübl Ad02-33 L-Gießhübl Fm L-Paleoc 1.0 4.1 3.1 90.8 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 8.2 91.8 204 

Gießhübl Ad02-34 L-Gießhübl Fm L-Paleoc 4.1 5.1 4.1 85.7 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.3 86.7 226 

Gießhübl Ad02-35 L-Gießhübl Fm L-Paleoc 2.0 4.0 3.0 90.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.1 90.9 225 

Gießhübl Ad02-36 L-Gießhübl Fm L-Paleoc 2.1 2.1 4.2 90.2 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 8.4 90.6 203 

Gießhübl Ad02-37 L-Gießhübl Fm L-Paleoc 0.3 0.3 3.1 95.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 3.8 95.9 208 

Gießhübl Ad02-38 L-Gießhübl Fm L-Paleoc 0.3 2.0 3.1 93.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 5.4 93.6 206 

Gießhübl Ad02-39 L-Gießhübl Fm L-Paleoc 2.0 1.0 5.1 90.9 0.0 0.3 0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 8.2 91.8 204 
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Gießhübl Ad02-40 L-Gießhübl Fm L-Paleoc 3.1 3.1 6.1 86.5 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 12.2 87.5 226 

Gießhübl Ad02-41 L-Gießhübl Fm L-Paleoc 6.2 1.0 4.1 87.4 0.0 1.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 11.3 88.7 209 

Gießhübl Ad02-42 L-Gießhübl Fm L-Paleoc 1.0 0.0 8.2 88.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 9.2 88.8 200 

Gießhübl Ad02-43 L-Gießhübl Fm L-Paleoc 0.3 0.3 5.0 93.4 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.6 94.4 210 

Gießhübl Ad02-44 L-Gießhübl Fm L-Paleoc 2.0 2.0 5.0 90.4 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.3 9.0 90.4 204 

Gießhübl Ad02-45 L-Gießhübl Fm L-Paleoc 2.0 2.0 2.0 93.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 6.1 93.6 203 

Gießhübl Ad02-46 L-Gießhübl Fm L-Paleoc 2.1 4.2 3.2 89.5 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.5 90.5 204 

Gießhübl Ad02-47 L-Gießhübl Fm L-Paleoc 0.3 2.1 4.2 91.4 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 6.5 92.4 205 

Gießhübl Ad02-48 L-Gießhübl Fm L-Paleoc 1.1 4.2 6.3 86.3 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 11.6 87.4 202 

Gießhübl Ad02-49 L-Gießhübl Fm L-Paleoc 5.1 4.1 4.1 85.8 0.0 0.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.3 13.3 86.1 204 

Gießhübl Ad02-50 L-Gießhübl Fm L-Paleoc 2.0 1.0 5.1 91.2 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 8.2 91.5 201 

Gießhübl Ad02-51 L-Gießhübl Fm L-Paleoc 1.0 3.1 5.2 90.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.3 90.7 230 

Gießhübl Ad02-52 L-Gießhübl Fm L-Paleoc 1.0 2.0 4.1 91.3 0.0 1.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.3 7.1 92.3 207 

Gießhübl Ad02-53 L-Gießhübl Fm L-Paleoc 0.0 5.2 1.0 91.4 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 6.2 93.5 206 

Gießhübl Ad02-54 L-Gießhübl Fm L-Paleoc 3.0 4.0 8.1 83.6 1.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.1 83.9 216 

Gießhübl Ad02-55 L-Gießhübl Fm L-Paleoc 2.1 7.5 2.1 86.8 0.0 1.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 11.8 88.2 204 

Gießhübl Ad02-56 L-Gießhübl Fm L-Paleoc 2.1 2.1 8.4 85.3 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 12.6 86.3 221 

Gießhübl Ad02-57 L-Gießhübl Fm L-Paleoc 2.1 4.2 5.3 82.1 0.0 4.2 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 1.1 11.6 87.4 200 

Gießhübl Ad02-58 L-Gießhübl Fm L-Paleoc 1.0 10.5 7.3 79.7 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 18.9 80.8 207 

Gießhübl Ad02-59 L-Gießhübl Fm L-Paleoc 2.1 10.6 8.5 76.4 0.0 2.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 21.2 78.8 217 

Gießhübl Ad02-60 L-Gießhübl Fm L-Paleoc 2.1 6.2 2.1 87.0 0.0 0.3 1.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 1.0 10.4 88.6 202 

Gießhübl Ad02-61 L-Gießhübl Fm L-Paleoc 2.1 8.5 2.1 81.9 0.0 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 12.8 86.2 206 

Gießhübl Ad02-62 L-Gießhübl Fm L-Paleoc 4.4 1.1 3.3 84.4 0.0 5.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 8.9 90.0 204 

Gießhübl Ad02-63 L-Gießhübl Fm L-Paleoc 3.1 0.3 5.2 89.3 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 8.6 90.3 209 

Gießhübl Ad02-64 L-Gießhübl Fm L-Paleoc 4.2 5.2 6.3 79.2 0.0 2.1 1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 15.6 83.3 209 

Gießhübl Ad02-65 L-Gießhübl Fm L-Paleoc 3.2 4.2 7.4 79.5 0.0 1.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 4.2 14.8 80.9 207 

Gießhübl Ad02-66 L-Gießhübl Fm L-Paleoc 1.1 2.1 6.3 86.7 0.0 1.1 0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0 2.1 9.5 88.4 214 

Gießhübl Ad02-67 L-Gießhübl Fm L-Paleoc 3.2 4.2 5.3 86.7 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 12.7 87.0 206 

Gießhübl Ad02-68 L-Gießhübl Fm L-Paleoc 3.1 3.1 9.4 83.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 15.7 83.9 207 

Gießhübl Ad02-69 L-Gießhübl Fm L-Paleoc 4.1 2.1 8.2 78.4 2.1 3.1 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 14.4 81.4 106 

Gießhübl Ad02-70 L-Gießhübl Fm L-Paleoc 5.2 1.0 6.3 85.0 0.3 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 12.6 86.0 204 

Gießhübl Ad02-71 L-Gießhübl Fm L-Paleoc 6.2 4.1 6.2 80.7 0.3 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 16.6 82.8 205 

Gießhübl Ad02-72 L-Gießhübl Fm L-Paleoc 5.3 4.2 3.2 79.3 0.3 5.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 12.7 84.9 214 

Gießhübl Ad02-73 L-Gießhübl Fm L-Paleoc 4.3 6.5 5.4 79.3 0.0 1.1 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 2.2 16.3 81.5 205 

Gießhübl Ad02-74 L-Gießhübl Fm L-Paleoc 3.2 5.4 5.4 79.3 0.0 4.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 2.1 13.9 83.6 204 

Gießhübl Ad02-75 L-Gießhübl Fm L-Paleoc 3.3 10.9 2.2 78.6 0.0 2.2 1.1 0.0 0.3 0.3 0.0 0.0 0.0 0.0 1.1 16.4 82.5 201 

Gießhübl Ad02-76 L-Gießhübl Fm L-Paleoc 2.1 6.3 10.4 80.2 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.8 81.3 210 

Gießhübl Ad02-77 L-Gießhübl Fm L-Paleoc 2.2 8.6 5.4 80.7 0.3 0.3 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 2.2 16.1 81.4 201 

Gießhübl RaasT1-1 L-Gießhübl Fm L-Paleoc 22.0 0.0 19.0 58.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 41.0 59.0 336 

Gießhübl RaasT1-2 L-Gießhübl Fm L-Paleoc 28.0 1.0 25.0 46.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 54.0 46.0 307 

Gießhübl RaasT1-3 L-Gießhübl Fm L-Paleoc 2.0 1.0 7.0 89.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 90.0 364 

Gießhübl RaasT1-4 L-Gießhübl Fm L-Paleoc 3.0 3.0 6.0 87.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0 88.0 304 

Gießhübl RaasT1-5 L-Gießhübl Fm L-Paleoc 1.0 1.0 7.1 90.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.2 90.8 337 

Gießhübl RaasT1-6 L-Gießhübl Fm L-Paleoc 45.2 9.7 11.8 28.0 2.2 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 66.7 30.1 218 
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Gießhübl RaasT1-7 L-Gießhübl Fm L-Paleoc 51.1 14.4 8.9 21.1 1.1 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 74.4 22.2 205 

Gießhübl RaasT1-10 L-Gießhübl Fm L-Paleoc 55.4 14.5 10.8 12.0 2.4 2.4 0.0 0.0 0.0 2.4 0.0 0.0 0.0 0.0 0.0 80.7 16.9 109 

Gießhübl RaasT1-11 L-Gießhübl Fm L-Paleoc 16.7 0.0 41.7 40.6 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 58.3 41.7 395 

Gießhübl RaasT1-12 L-Gießhübl Fm L-Paleoc 5.1 14.3 14.3 66.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.7 66.3 269 

Gießhübl RaasT1-13 L-Gießhübl Fm L-Paleoc 18.0 1.0 21.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 40.0 60.0 191 

Gießhübl RaasT1-14 L-Gießhübl Fm L-Paleoc 3.0 1.0 11.1 82.8 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.2 84.8 143 

Gießhübl RaasT1-15 L-Gießhübl Fm L-Paleoc 26.0 0.0 22.0 51.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 48.0 51.0 212 

Gießhübl RaasT1-16 L-Gießhübl Fm L-Paleoc 23.2 4.0 18.2 52.5 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 45.5 53.5 281 

Gießhübl SchoeT32-1 L-Gießhübl Fm L-Paleoc 31.0 0.0 69.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 13 

Gießhübl SchoeT32-2 L-Gießhübl Fm L-Paleoc 40.8 0.0 29.6 29.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 70.4 29.6 24 

Gießhübl SchoeT32-3 L-Gießhübl Fm L-Paleoc 50.0 0.0 25.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 75.0 25.0 4 

Gießhübl SchoeT32-4 L-Gießhübl Fm L-Paleoc 5.0 0.0 15.0 80.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.0 80.0 120 

Gießhübl SchoeT32-5 L-Gießhübl Fm L-Paleoc 26.3 1.0 52.5 19.2 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 79.8 19.2 117 

Gießhübl Strassh T9-36 M-Gießhübl Fm M-Paleoc 1.2 3.1 9.9 85.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.3 85.7 161 

Gießhübl Strassh T9-37 M-Gießhübl Fm M-Paleoc 2.8 3.2 7.9 82.9 0.9 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.9 85.2 216 

Gießhübl Strassh T9-38 M-Gießhübl Fm M-Paleoc 3.0 2.0 5.0 89.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 89.5 200 

Gießhübl Strassh T9-39 M-Gießhübl Fm M-Paleoc 3.5 0.0 7.0 87.5 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.5 89.5 200 

Gießhübl Strassh T9-40 M-Gießhübl Fm M-Paleoc 1.1 4.3 5.4 88.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.9 88.0 92 

Gießhübl Strassh T9-41 M-Gießhübl Fm M-Paleoc 3.4 2.0 5.9 87.3 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.3 88.7 204 

Gießhübl Strassh T9-42 M-Gießhübl Fm M-Paleoc 1.1 4.0 6.3 88.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.4 88.6 176 

Gießhübl Strassh T9-43 M-Gießhübl Fm M-Paleoc 6.8 1.0 7.7 83.6 0.5 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.5 83.6 207 

Gießhübl Strassh T9-44 M-Gießhübl Fm M-Paleoc 11.9 2.8 11.0 73.4 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.7 74.3 218 

Gießhübl SchoeT32-6 M-Gießhübl Fm M-Paleoc 57.6 0.0 21.2 7.1 14.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 78.8 7.1 14 

Gießhübl SchoeT32-7 M-Gießhübl Fm M-Paleoc 55.6 22.2 18.9 0.0 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 96.7 0.0 30 

Gießhübl SchoeT32-8 M-Gießhübl Fm M-Paleoc 60.0 12.0 16.0 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 88.0 12.0 26 

Gießhübl SchoeT32-9 M-Gießhübl Fm M-Paleoc 92.0 0.0 7.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.0 1.0 100 

Gießhübl SchoeT32-10 M-Gießhübl Fm M-Paleoc 53.0 9.3 30.1 5.2 0.3 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 92.4 7.3 177 

Gießhübl SchoeT32-11 M-Gießhübl Fm M-Paleoc 55.7 3.1 27.8 12.4 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 86.6 13.4 151 

Gießhübl SchoeT32-12 M-Gießhübl Fm M-Paleoc 34.0 3.0 15.0 48.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 52.0 48.0 246 

Gießhübl SchoeT32-13 M-Gießhübl Fm M-Paleoc 11.0 0.0 37.0 52.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 48.0 52.0 130 

Gießhübl SchoeT32-14 M-Gießhübl Fm M-Paleoc 31.0 1.0 7.0 61.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 39.0 61.0 127 

Gießhübl SchoeT32-15 M-Gießhübl Fm M-Paleoc 43.0 0.0 23.0 34.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.0 34.0 115 

Gießhübl SchoeT32-16 M-Gießhübl Fm M-Paleoc 20.0 0.0 46.0 34.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.0 34.0 234 

Gießhübl SchoeT32-17 M-Gießhübl Fm M-Paleoc 16.7 4.2 12.5 62.5 0.0 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.3 66.7 25 

Gießhübl SchoeT32-18 M-Gießhübl Fm M-Paleoc 42.0 25.0 25.0 0.0 0.0 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 92.0 8.0 12 

Gießhübl SchoeT32-19 M-Gießhübl Fm M-Paleoc 71.0 7.0 13.0 6.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 91.0 9.0 103 

Gießhübl RaasT1-17 M-Gießhübl Fm M-Paleoc 15.0 8.0 8.0 54.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 31.0 54.0 13 

Gießhübl Ad02-78 M-Gießhübl Fm M-Paleoc 4.4 7.7 1.1 85.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 13.2 85.7 202 

Gießhübl Ad02-79 M-Gießhübl Fm M-Paleoc 4.3 7.5 5.4 79.3 0.0 1.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 17.1 80.7 203 

Gießhübl Ad02-80 M-Gießhübl Fm M-Paleoc 8.4 6.3 1.0 83.7 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 15.7 84.0 207 

Gießhübl Ad02-81 M-Gießhübl Fm M-Paleoc 8.2 6.2 4.1 81.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 18.5 81.2 208 

Gießhübl Ad02-82 M-Gießhübl Fm M-Paleoc 8.6 11.8 3.2 75.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 23.7 75.3 203 

Gießhübl Ad02-83 M-Gießhübl Fm M-Paleoc 1.1 4.3 5.4 89.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 10.7 89.0 208 

Gießhübl Ad02-84 M-Gießhübl Fm M-Paleoc 2.0 5.0 3.0 89.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 10.0 89.0 200 

Gießhübl Ad02-85 M-Gießhübl Fm M-Paleoc 4.2 1.0 1.0 91.7 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 6.3 92.7 211 

Gießhübl Ad02-86 M-Gießhübl Fm M-Paleoc 2.1 5.3 4.2 87.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 11.6 87.7 208 

Gießhübl Ad02-87 M-Gießhübl Fm M-Paleoc 3.1 9.3 2.1 84.1 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 1.0 14.5 84.4 202 
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Gießhübl Ad02-88 M-Gießhübl Fm M-Paleoc 3.0 10.1 4.0 82.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 17.1 82.6 209 

Gießhübl Ad02-89 M-Gießhübl Fm M-Paleoc 3.2 6.3 3.2 85.6 0.0 1.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 12.7 87.0 208 

Gießhübl Ad02-90 M-Gießhübl Fm M-Paleoc 4.2 7.4 6.3 81.1 0.0 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 17.9 81.8 204 

Gießhübl Ad02-91 M-Gießhübl Fm M-Paleoc 5.1 3.1 5.1 85.3 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 13.4 86.3 202 

Gießhübl Ad02-92 M-Gießhübl Fm M-Paleoc 5.2 12.4 4.1 76.6 0.0 0.3 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 1.0 21.7 77.2 202 

Gießhübl Ad02-93 M-Gießhübl Fm M-Paleoc 2.0 4.0 2.0 90.1 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 7.9 91.1 200 

Gießhübl Ad02-94 M-Gießhübl Fm M-Paleoc 3.0 5.1 3.0 86.9 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 11.1 87.9 208 

Gießhübl Strassh T9-29 M-Gießhübl Fm U-Paleoc 4.9 2.0 6.8 86.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.7 86.3 205 

Gießhübl Strassh T9-30 M-Gießhübl Fm U-Paleoc 1.9 0.5 7.2 90.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.6 90.4 209 

Gießhübl Strassh T9-31 M-Gießhübl Fm U-Paleoc 0.5 0.0 1.0 97.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 98.5 200 

Gießhübl Strassh T9-32 M-Gießhübl Fm U-Paleoc 3.5 0.5 9.0 86.6 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.9 87.1 201 

Gießhübl Strassh T9-33 M-Gießhübl Fm U-Paleoc 3.4 1.0 6.9 88.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.3 88.7 203 

Gießhübl Strassh T9-34 M-Gießhübl Fm U-Paleoc 4.0 4.0 7.9 84.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.8 84.2 202 

Gießhübl Strassh T9-35 M-Gießhübl Fm U-Paleoc 3.5 2.5 11.5 81.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 17.5 81.5 200 

Gießhübl Ad02-95 U-Gießhübl Fm U-Paleoc 3.1 4.1 4.1 88.1 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.3 88.4 204 

Gießhübl Ad02-96 U-Gießhübl Fm U-Paleoc 5.3 1.1 4.2 87.7 0.3 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 1.1 10.6 88.1 210 

Gießhübl Ad02-97 U-Gießhübl Fm U-Paleoc 4.2 4.2 2.1 87.5 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 10.4 88.5 219 

Gießhübl Ad02-98 U-Gießhübl Fm U-Paleoc 4.2 1.0 5.2 87.9 0.0 0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 1.0 10.5 88.5 212 

Gießhübl Ad02-99 U-Gießhübl Fm U-Paleoc 3.2 8.6 2.2 83.9 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 14.0 84.9 209 

Gießhübl Ad02-100 U-Gießhübl Fm U-Paleoc 5.4 7.6 7.6 78.1 0.3 0.0 0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.3 20.6 78.7 207 

Gießhübl Ad02-101 U-Gießhübl Fm U-Paleoc 7.1 5.9 3.6 78.3 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.7 16.6 78.6 203 

Gießhübl Ad02-102 U-Gießhübl Fm U-Paleoc 4.3 5.4 4.3 83.2 0.0 0.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 2.2 14.0 83.5 213 

Gießhübl Ad02-103 U-Gießhübl Fm U-Paleoc 3.2 4.2 5.3 84.8 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 12.7 85.2 205 

Gießhübl Ad02-104 U-Gießhübl Fm U-Paleoc 6.9 15.0 4.6 70.4 0.0 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 26.6 71.1 210 

Gießhübl Ad02-105 U-Gießhübl Fm U-Paleoc 7.5 7.5 2.2 80.7 0.0 0.3 0.0 0.0 0.0 0.3 0.3 0.0 0.0 0.0 1.1 17.2 81.7 204 

Gießhübl Ad02-106 U-Gießhübl Fm U-Paleoc 5.7 7.9 4.5 70.2 0.0 0.3 0.0 0.0 0.0 3.4 6.8 0.0 0.0 0.0 1.1 18.1 80.7 201 

Gießhübl Ad02-107 U-Gießhübl Fm U-Paleoc 2.2 11.2 4.5 77.6 0.0 0.0 0.3 0.0 0.0 0.3 0.3 0.0 0.0 0.0 3.4 18.0 78.6 202 

Gießhübl Ad02-108 U-Gießhübl Fm U-Paleoc 8.5 7.5 5.3 72.6 0.0 0.0 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 5.3 21.4 73.0 201 

Gießhübl Ad02-109 U-Gießhübl Fm U-Paleoc 7.6 6.5 3.3 79.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 3.3 17.3 79.1 210 

Gießhübl Ad02-110 U-Gießhübl Fm U-Paleoc 6.9 4.6 2.3 82.5 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4 13.7 82.8 208 

Gießhübl Ad02-111 U-Gießhübl Fm U-Paleoc 7.4 6.3 2.1 83.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 15.8 83.2 204 

Gießhübl Ad02-112 U-Gießhübl Fm U-Paleoc 4.1 3.1 1.0 88.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1 8.2 88.4 206 

Gießhübl Ad02-113 U-Gießhübl Fm U-Paleoc 8.3 9.3 3.1 76.8 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 20.8 76.8 221 

Gießhübl Ad02-114 U-Gießhübl Fm U-Paleoc 1.0 5.2 1.0 91.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 7.3 91.6 204 

Gießhübl Ad02-115 U-Gießhübl Fm U-Paleoc 6.5 6.5 4.3 81.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 17.3 81.6 207 

Gießhübl Ad02-116 U-Gießhübl Fm U-Paleoc 5.3 6.3 4.2 82.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 15.8 82.1 202 

Gießhübl Ad02-117 U-Gießhübl Fm U-Paleoc 10.2 8.0 1.1 77.3 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 19.3 78.4 206 

Gießhübl Ad02-118 U-Gießhübl Fm U-Paleoc 2.2 7.6 2.2 87.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0 88.0 194 

Gießhübl Ad02-119 U-Gießhübl Fm U-Paleoc 4.3 15.1 3.2 75.6 0.0 0.3 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 1.1 22.7 76.2 214 

Gießhübl Ad02-120 U-Gießhübl Fm U-Paleoc 4.4 14.4 2.2 76.4 0.0 1.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 1.1 21.0 77.9 202 

Gießhübl Ad02-121 U-Gießhübl Fm U-Paleoc 6.4 7.4 5.3 79.8 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.1 80.9 200 

Gießhübl Ad02-122 U-Gießhübl Fm U-Paleoc 8.6 7.5 5.4 77.5 0.3 0.0 0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 21.5 78.1 209 

Gießhübl Ad02-123 U-Gießhübl Fm U-Paleoc 8.4 10.5 4.2 72.7 0.0 0.0 0.3 0.3 0.0 0.0 0.3 0.0 0.0 0.0 3.2 23.2 73.3 209 

Gießhübl Ad02-124 U-Gießhübl Fm U-Paleoc 2.1 8.4 3.2 83.0 0.0 0.3 0.0 0.3 0.0 0.3 0.3 0.0 0.0 0.0 2.1 13.7 83.9 205 

Gießhübl Ad02-125 U-Gießhübl Fm U-Paleoc 1.0 6.3 2.1 88.1 0.0 0.3 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 9.4 89.5 211 

Gießhübl Ad02-126 U-Gießhübl Fm U-Paleoc 5.5 8.8 1.1 80.6 0.0 1.1 0.0 0.3 0.0 0.3 0.0 0.0 0.0 0.0 2.2 15.5 82.0 206 

Gießhübl Ad02-127 U-Gießhübl Fm U-Paleoc 4.2 4.2 0.3 91.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.7 91.3 208 
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Gießhübl Ad02-128 U-Gießhübl Fm U-Paleoc 3.3 5.4 4.3 83.4 0.0 1.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 2.2 13.0 84.8 201 

Gießhübl Ad02-129 U-Gießhübl Fm U-Paleoc 4.4 6.7 6.7 80.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 17.8 80.0 204 

Gießhübl Ad02-130 U-Gießhübl Fm U-Paleoc 2.2 6.5 5.4 83.7 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 14.1 84.8 206 

Gießhübl Ad02-131 U-Gießhübl Fm U-Paleoc 3.1 7.3 4.2 83.9 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 14.7 84.3 210 

Gießhübl Ad02-132 U-Gießhübl Fm U-Paleoc 9.4 7.3 2.1 78.5 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 18.8 78.8 210 

Grünbach  GRÜN 09/6 Kreuzgraben Fm U-San 5.4 18.0 7.2 5.4 58.6 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 3.6 30.6 7.2 111 

Grünbach  GRÜN 09/6B Kreuzgraben Fm U-San 7.6 27.6 6.2 37.8 18.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 41.5 37.8 275 

Grünbach  GRÜN 09/26 Kreuzgraben Fm U-San 26.8 22.5 37.8 0.5 1.0 0.0 0.0 1.9 3.3 0.0 0.0 0.0 0.0 0.0 6.2 87.1 3.8 209 

Grünbach  GRÜN 09/2 Maiersdorf Fm U-San 8.0 9.1 1.8 50.4 4.3 3.3 2.5 0.7 1.4 1.4 7.2 0.0 0.4 0.0 9.1 18.8 66.3 276 

Grünbach  GRÜN 09/3 Maiersdorf Fm U-San 12.2 7.1 4.1 56.6 7.1 2.6 2.0 1.0 1.0 0.0 0.5 0.0 0.0 0.0 5.6 23.5 62.8 196 

Grünbach  GRÜN 09/09 Maiersdorf Fm U-San 5.9 45.1 5.6 14.3 19.9 5.6 0.3 0.0 0.7 0.0 0.0 0.0 0.0 0.0 2.1 56.6 21.0 286 

Grünbach  GRÜN 09/12 Maiersdorf Fm U-San 8.4 34.1 7.0 16.8 25.7 3.3 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 3.7 49.5 20.1 214 

Grünbach  GRÜN 09/16 Maiersdorf Fm U-San 3.1 14.6 5.2 49.0 13.5 4.2 1.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0 7.3 22.9 56.3 96 

Grünbach  GRÜN 09/17 Maiersdorf Fm U-San 11.5 15.2 15.2 26.3 24.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.9 41.9 27.2 217 

Grünbach  GRÜN 09/27 Maiersdorf Fm U-San 15.3 13.9 9.1 24.9 34.4 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 1.9 38.3 25.4 209 

Grünbach  GRÜN 09/5 Grünbach Fm L-Camp 27.5 16.0 31.5 7.5 0.0 0.5 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 15.0 75.0 9.0 200 

Grünbach  GRÜN 09/18 Grünbach Fm L-Camp 11.5 28.3 23.9 15.9 4.4 3.5 0.9 1.8 0.0 0.9 0.0 0.0 0.0 0.0 8.8 63.7 21.2 113 

Grünbach  GRÜN 09/22 Grünbach Fm L-Camp 3.3 16.1 9.0 14.7 46.0 1.9 0.0 0.0 2.4 0.0 0.5 1.9 0.0 0.0 3.8 28.4 21.3 211 

Grünbach  GRÜN 09/22 Grünbach Fm L-Camp 1.5 28.0 7.5 14.0 40.5 2.5 0.0 1.0 2.5 0.5 0.0 1.0 0.0 0.0 1.0 37.0 20.5 200 

Grünbach  GRÜN 09/23 Grünbach Fm L-Camp 7.1 23.0 8.7 13.8 37.2 0.0 0.0 0.5 6.6 0.0 0.0 2.6 0.0 0.0 0.5 38.8 23.0 196 

Grünbach  GRÜN 09/24 Grünbach Fm L-Camp 21.8 15.2 22.3 4.3 1.9 30.8 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 2.8 59.2 36.0 211 

Grünbach  GRÜN 09/25 Grünbach Fm L-Camp 1.1 42.0 4.5 8.5 33.0 6.8 0.0 0.0 1.7 0.0 0.0 0.6 0.0 0.0 1.1 47.7 17.6 176 

Grünbach  GRÜN 09/28 Grünbach Fm L-Camp 18.5 18.0 17.0 3.0 14.5 23.5 0.0 0.0 1.5 0.0 0.0 0.5 0.0 0.0 3.5 53.5 28.5 200 

Grünbach  GRÜN 09/35 Grünbach Fm L-Camp 52.9 9.9 20.6 1.3 0.4 4.9 0.0 2.2 0.9 0.4 0.0 0.0 0.0 0.0 6.3 83.4 7.6 223 

Grünbach  GRÜN 09/36 Grünbach Fm L-Camp 31.5 18.5 30.4 2.2 5.4 8.7 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 2.2 80.4 12.0 92 

Grünbach  GRÜN 09/40 Grünbach Fm L-Camp 14.6 12.7 15.1 5.9 18.0 28.3 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 4.4 42.4 34.6 205 

Grünbach  GRÜN 09/42 Grünbach Fm L-Camp 22.6 35.3 12.8 6.0 6.0 3.0 0.0 2.3 0.8 0.0 0.0 0.0 0.0 0.0 11.3 70.7 9.8 133 

Grünbach  GRÜN 09/43 Grünbach Fm L-Camp 35.4 29.2 13.5 6.3 0.0 2.1 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 11.5 78.1 9.4 96 

Grünbach  GRÜN 09/44B Grünbach Fm L-Camp 23.6 16.7 20.8 1.9 0.9 22.7 0.0 0.9 0.5 0.0 0.5 0.0 0.0 0.0 11.6 61.1 25.5 216 

Grünbach  GRÜN 09/45 Grünbach Fm L-Camp 17.8 7.3 1.8 5.9 0.0 63.5 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 2.7 26.9 69.4 219 

Grünbach  GRÜN 09/47B Grünbach Fm L-Camp 22.2 27.5 13.0 5.3 3.4 16.9 0.0 1.4 0.5 0.0 0.0 0.0 0.0 0.0 9.7 62.8 22.7 207 

Grünbach  GRÜ 09/47C Grünbach Fm L-Camp 15.7 25.5 12.5 5.6 10.2 26.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 53.7 31.9 216 

Grünbach  GRÜN 09/47D Grünbach Fm L-Camp 32.7 20.3 21.7 3.2 2.3 0.9 0.0 3.2 0.5 0.0 0.0 0.0 0.0 0.0 15.2 74.7 4.6 217 

Grünbach  GRÜN 09/48 Grünbach Fm L-Camp 4.5 3.7 4.5 85.7 0.4 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.8 12.7 85.7 244 

Grünbach  GRÜN 09/49 Grünbach Fm L-Camp 2.7 3.6 4.5 84.7 0.5 0.0 0.0 0.9 0.5 0.0 0.0 0.0 0.0 0.0 2.7 10.8 85.1 222 

Grünbach  GRÜN 09/50 Grünbach Fm L-Camp 23.8 14.3 19.0 2.9 1.9 32.9 0.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 4.3 57.1 36.2 210 

Grünbach  M 10 Grünbach Fm L-Camp 19.7 9.4 15.5 5.2 5.2 31.5 0.0 1.4 0.9 0.0 0.0 0.0 0.0 0.5 10.8 44.6 37.6 213 

Grünbach  M 15 Grünbach Fm L-Camp 51.9 4.8 11.5 1.0 0.5 14.4 0.0 7.7 1.4 0.0 0.0 0.0 0.0 0.0 6.7 68.3 16.8 208 

Grünbach  M 19 Grünbach Fm L-Camp 11.4 28.4 2.5 1.0 0.5 45.8 0.0 1.0 2.0 0.0 0.5 0.0 0.0 0.0 7.0 42.3 49.3 201 

Grünbach  M 30 Grünbach Fm L-Camp 30.2 26.7 16.3 0.0 0.0 14.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 11.6 73.3 14.0 86 

Grünbach  M 32 Grünbach Fm L-Camp 20.4 13.3 20.9 1.9 12.8 20.4 0.0 0.5 1.9 0.0 0.0 0.0 0.0 0.0 8.1 54.5 24.2 211 

Grünbach  M 34 Grünbach Fm L-Camp 41.7 4.1 8.7 3.2 12.8 15.1 0.0 4.1 1.4 0.0 0.0 0.0 0.0 0.0 8.7 54.6 19.7 218 

Grünbach  M 35 Grünbach Fm L-Camp 11.8 14.7 13.2 0.0 4.4 33.8 0.0 0.0 0.0 0.0 2.9 0.0 0.0 0.0 19.1 39.7 36.8 68 

Grünbach  M 37 Grünbach Fm L-Camp 18.5 16.6 14.7 2.4 9.0 19.4 0.0 1.9 1.4 0.0 0.0 0.0 0.0 0.0 16.1 49.8 23.2 211 

Grünbach  M 40 Grünbach Fm L-Camp 4.6 18.5 27.7 0.0 0.0 32.3 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 15.4 50.8 33.8 65 

Grünbach  M 43 Grünbach Fm L-Camp 18.6 19.5 29.8 0.0 0.5 21.4 0.0 0.5 1.9 0.0 0.0 0.0 0.0 0.0 7.9 67.9 23.3 215 

Grünbach  M 44 Grünbach Fm L-Camp 29.3 6.0 41.9 0.0 2.3 16.3 0.0 0.9 0.5 0.0 0.0 0.0 0.0 0.0 2.8 77.2 16.7 215 
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Grünbach  M 45 Grünbach Fm L-Camp 20.8 13.9 45.5 2.0 1.5 7.4 0.0 1.5 1.5 0.0 0.0 0.0 0.0 0.0 5.9 80.2 10.9 202 

Grünbach  M 49 Grünbach Fm L-Camp 22.9 13.7 31.7 2.4 0.5 19.5 0.0 2.0 1.5 0.0 0.0 0.0 0.0 0.0 5.9 68.3 23.4 205 

Grünbach  M 51 Grünbach Fm L-Camp 7.9 10.7 40.0 1.4 0.9 29.3 0.0 0.5 1.4 0.0 0.0 0.0 0.0 0.0 7.9 58.6 32.1 215 

Grünbach  M 52 Grünbach Fm L-Camp 6.8 13.6 46.1 1.0 1.9 22.3 0.0 1.0 0.5 0.0 0.0 0.0 0.0 0.0 6.8 66.5 23.8 206 

Grünbach  M 56 Grünbach Fm L-Camp 7.2 5.3 26.9 0.0 0.5 48.1 0.0 1.0 2.9 0.0 0.0 0.0 0.0 0.0 8.2 39.4 51.0 208 

Grünbach  M 58 Grünbach Fm L-Camp 13.5 24.5 18.8 1.0 1.0 31.7 0.0 0.5 1.4 0.0 0.0 0.0 0.0 0.0 7.7 56.7 34.1 208 

Grünbach  M 59 Grünbach Fm L-Camp 24.8 11.2 28.0 0.0 3.7 25.2 0.0 2.3 0.5 0.0 0.0 0.0 0.0 0.0 4.2 64.0 25.7 214 

Grünbach  M 61 Grünbach Fm L-Camp 14.8 24.1 30.1 0.5 1.9 24.1 0.0 2.3 0.5 0.0 0.0 0.0 0.0 0.0 1.9 69.0 25.0 216 

Grünbach  M 63 Grünbach Fm L-Camp 1.4 14.4 4.7 0.9 60.5 17.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 20.5 18.1 215 

Grünbach  M 70 Grünbach Fm L-Camp 12.5 23.6 41.7 1.4 2.3 12.5 0.0 0.5 2.3 0.0 0.0 0.0 0.0 0.0 3.2 77.8 16.2 216 

Grünbach  M 76 Grünbach Fm L-Camp 4.3 15.9 37.2 1.0 0.5 37.2 0.0 0.5 1.0 0.0 0.0 0.0 0.0 0.0 2.4 57.5 39.1 207 

Grünbach  M 80 Grünbach Fm L-Camp 8.5 26.5 37.9 0.0 0.9 19.4 0.0 0.9 1.9 0.0 0.0 0.0 0.0 0.0 3.8 73.0 21.3 211 

Grünbach  M 81 Grünbach Fm L-Camp 23.1 13.0 28.7 1.9 7.4 18.5 0.0 0.5 3.2 0.0 0.0 0.0 0.0 0.0 3.2 64.8 23.6 216 

Grünbach  M 83 Grünbach Fm L-Camp 3.3 33.8 15.0 0.0 20.2 23.5 0.0 0.5 1.9 0.0 0.0 0.0 0.0 0.0 1.9 52.1 25.4 213 

Grünbach  M 91 Grünbach Fm L-Camp 11.5 20.7 30.0 1.4 8.8 23.0 0.0 0.9 0.5 0.0 0.0 0.0 0.0 0.0 3.2 62.2 24.9 217 

Grünbach  GRÜN 09/10 Piesting Fm U-Camp 27.3 18.2 25.5 0.9 0.4 17.3 0.0 1.3 0.0 0.4 0.0 0.0 0.0 0.0 8.7 71.0 18.6 231 

Grünbach  GRÜ 09/11 Piesting Fm U-Camp 31.4 17.5 11.2 4.9 14.3 13.0 0.0 0.4 1.3 0.0 0.0 0.0 0.9 0.0 4.9 60.1 19.3 223 

Grünbach  GRÜN 09/29A Piesting Fm U-Camp 32.4 13.0 9.3 9.3 1.9 13.9 0.0 0.9 0.9 3.7 0.0 0.0 0.0 0.0 14.8 54.6 27.8 108 

Grünbach  GRÜN 09/29B Piesting Fm U-Camp 22.7 28.9 19.9 0.9 1.4 8.5 0.0 1.4 1.4 0.5 0.0 0.0 0.0 0.0 14.2 71.6 11.4 211 

Grünbach  GRÜN 09/37 Piesting Fm U-Camp 6.9 28.3 13.0 0.8 0.0 44.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.9 48.2 44.9 247 

Grünbach  GRÜN 09/32 Piesting Fm Maastr 1.9 13.6 3.4 36.4 0.0 29.6 0.0 1.5 2.4 0.0 0.5 0.0 0.5 0.0 10.2 18.9 68.9 206 

Grünbach  GRÜN 09/13 Zweiersdor Fm Paleoc 0.8 2.3 6.6 85.7 0.0 0.0 0.0 0.4 0.4 0.0 0.0 0.0 0.0 0.0 3.9 9.7 86.0 258 

Grünbach  GRÜN 09/14 Zweiersdor Fm Paleoc 0.0 1.3 7.5 87.5 0.0 0.8 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.4 1.7 8.8 89.2 240 

Glinzendorf T1-3910 Limnic-marine L-San 6.0 4.5 11.0 68.0 5.5 1.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 21.5 70.5 200 

Glinzendorf T1-3930 Limnic-marine L-San 7.8 5.4 12.3 62.3 7.8 2.0 1.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.5 25.5 65.7 204 

Glinzendorf T1-3950 Limnic-marine L-San 6.0 3.5 7.5 77.5 2.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 17.0 79.0 200 

Glinzendorf T1-3970 Limnic-marine L-San 3.0 2.5 8.0 77.6 4.5 2.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 1.0 13.4 79.6 201 

Glinzendorf T1-3990 Limnic-marine L-San 5.0 2.0 4.5 57.5 28.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.5 60.0 200 

Glinzendorf T1-4020 Limnic-marine L-San 9.1 1.8 3.7 53.7 26.8 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 14.6 56.7 164 

Glinzendorf T1-4040 Limnic-marine L-San 6.0 1.0 3.5 23.0 63.5 1.5 0.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.5 25.0 200 

Glinzendorf T1-4060 Limnic-marine L-San 11.7 1.7 6.7 13.3 63.3 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 20.0 15.0 60 

Glinzendorf T1-4080 Limnic-marine L-San 8.7 5.4 4.3 14.1 67.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.5 14.1 92 

Glinzendorf T1-4100 Limnic-marine L-San 19.7 9.1 9.1 13.6 36.4 1.5 0.0 7.6 0.0 0.0 0.0 0.0 0.0 0.0 3.0 37.9 15.2 66 

Glinzendorf T1-4120 Limnic-marine L-San 16.9 3.2 9.7 37.1 30.6 0.8 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.8 37.9 124 

Glinzendorf T1-4140 Limnic-marine L-San 36.0 7.9 9.5 34.4 8.5 0.0 0.0 2.1 0.5 0.0 0.0 0.0 0.0 0.0 1.1 53.4 34.9 189 

Glinzendorf T1-4160 Limnic-marine L-San 33.0 7.5 12.0 28.0 13.5 0.0 0.0 3.5 1.5 0.0 0.0 0.0 0.0 0.0 1.0 52.5 29.5 200 

Glinzendorf T1-4185 Limnic-marine L-San 19.4 6.5 9.0 12.4 51.7 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.5 34.8 12.9 201 

Glinzendorf T1-4200 Limnic-marine L-San 10.8 2.7 4.3 4.9 76.8 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.8 4.9 185 

Glinzendorf GT1-3940 Limnic-marine L-San 29.3 2.4 12.2 20.7 32.9 0.0 0.0 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 43.9 20.7 82 

Glinzendorf T1-3710 Limnic-marine U-San 10.8 1.0 4.4 80.4 2.0 0.0 0.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.5 16.2 80.9 204 

Glinzendorf T1-3730 Limnic-marine U-San 8.8 1.4 9.3 75.0 1.4 2.3 0.9 0.5 0.0 0.0 0.0 0.5 0.0 0.0 0.0 19.4 78.7 216 

Glinzendorf T1-3755 Limnic-marine U-San 6.9 2.8 8.3 74.2 2.8 1.8 0.9 0.5 0.5 0.0 0.0 0.0 0.0 0.0 1.4 18.0 77.4 217 

Glinzendorf T1-3770 Limnic-marine U-San 7.6 5.2 8.6 72.9 2.9 0.0 1.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.5 21.4 73.8 210 

Glinzendorf T1-3790 Limnic-marine U-San 10.3 1.5 10.3 72.9 2.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22.2 75.9 203 

Glinzendorf T1-3820 Limnic-marine U-San 7.3 1.0 10.7 75.6 1.0 2.9 1.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.0 79.5 205 

Glinzendorf T1-3840 Limnic-marine U-San 6.9 4.3 11.2 71.6 1.7 0.9 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.0 1.7 22.4 73.3 116 

Glinzendorf T1-3860 Limnic-marine U-San 6.9 3.0 10.3 66.0 9.4 0.5 1.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 20.2 68.0 203 
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        zrn tur rut grt chr cld sta mon tit epi hbl gln dis sil bkt/ana ZTR META grains 

Gosau Sample Formation Age [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]   

Glinzendorf T1-3880 Limnic-marine U-San 15.3 4.5 6.4 56.4 14.9 1.0 0.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26.2 57.9 202 

Glinzendorf GT1-3700 Limnic-marine U-San 8.0 0.5 2.0 2.0 87.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.5 2.0 200 

Glinzendorf GT1-3740 Limnic-marine U-San 5.0 0.5 1.5 3.5 89.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 3.5 200 

Glinzendorf GT1-3780 Limnic-marine U-San 5.1 1.7 1.7 10.9 80.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.6 10.9 175 

Glinzendorf GT1-3820 Limnic-marine U-San 4.0 2.0 1.0 1.5 91.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.9 1.5 202 

Glinzendorf GT1-3860 Limnic-marine U-San 7.3 0.0 1.2 4.9 84.1 0.0 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.5 7.3 82 

Glinzendorf T1-3500 Limnic-marine L-Camp 23.3 7.1 21.9 35.7 9.0 0.5 0.0 1.9 0.5 0.0 0.0 0.0 0.0 0.0 0.0 52.4 36.7 210 

Glinzendorf T1-3520 Limnic-marine L-Camp 12.1 4.6 12.1 64.2 3.5 1.7 0.6 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 28.9 66.5 173 

Glinzendorf T1-3540 Limnic-marine L-Camp 10.0 4.0 14.5 62.0 7.0 1.5 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 28.5 63.5 200 

Glinzendorf T1-3570 Limnic-marine L-Camp 11.2 1.0 17.3 60.2 7.1 0.0 0.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.6 60.2 98 

Glinzendorf T1-3590 Limnic-marine L-Camp 10.5 1.5 8.0 70.0 6.0 2.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.0 74.0 200 

Glinzendorf T1-3610 Limnic-marine L-Camp 8.5 10.6 13.6 57.8 4.5 2.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 32.7 60.8 200 

Glinzendorf T1-3640 Limnic-marine L-Camp 13.2 2.0 12.3 65.7 3.9 1.0 0.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.5 27.5 67.6 204 

Glinzendorf T1-3660 Limnic-marine L-Camp 12.5 3.5 7.5 69.0 2.5 3.0 0.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.5 23.5 73.0 200 

Glinzendorf T1-3680 Limnic-marine L-Camp 8.5 3.5 10.1 66.3 3.0 2.5 2.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 3.0 22.1 71.4 200 

Glinzendorf GT1-3550 Limnic-marine L-Camp 14.0 1.0 6.0 79.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.0 79.0 140 

Glinzendorf GT1-3620 Limnic-marine L-Camp 29.6 7.0 15.5 23.9 18.3 1.4 0.0 2.8 1.4 0.0 0.0 0.0 0.0 0.0 0.0 52.1 26.8 72 

Glinzendorf GT1-3660 Limnic-marine L-Camp 12.2 2.0 2.4 0.5 82.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.6 0.5 205 

Glinzendorf T1-3310 Limnic-marine M-Camp 12.0 2.3 12.0 65.4 4.5 1.5 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.8 26.3 66.9 133 

Glinzendorf T1-3327.4 Limnic-marine M-Camp 29.2 8.1 7.0 14.1 41.3 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 44.3 14.4 197 

Glinzendorf T1-3328.5 Limnic-marine M-Camp 23.2 0.3 4.0 16.1 54.4 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0 27.5 17.1 201 

Glinzendorf T1-3330 Limnic-marine M-Camp 30.0 5.0 23.5 22.0 15.0 1.5 0.5 2.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 58.5 24.5 200 

Glinzendorf T1-3331.1 Limnic-marine M-Camp 31.3 1.0 4.0 27.3 34.3 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0 36.4 28.3 157 

Glinzendorf T1-3332.1 Limnic-marine M-Camp 23.2 6.3 8.4 25.3 32.6 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 3.2 37.9 26.3 144 

Glinzendorf T1-3350 Limnic-marine M-Camp 23.3 3.3 18.9 41.1 8.9 1.1 1.1 1.1 1.1 0.0 0.0 0.0 0.0 0.0 0.0 45.6 44.4 90 

Glinzendorf T1-3370 Limnic-marine M-Camp 20.5 5.3 29.5 24.7 16.8 0.0 0.5 1.6 0.0 0.0 0.0 0.0 0.0 0.5 0.5 55.3 25.3 190 

Glinzendorf T1-3390 Limnic-marine M-Camp 9.1 2.0 11.2 68.5 7.1 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 22.3 70.1 197 

Glinzendorf T1-3405 Limnic-marine M-Camp 15.3 10.2 22.4 37.8 7.7 3.6 1.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 1.0 48.0 42.9 196 

Glinzendorf T1-3430 Limnic-marine M-Camp 18.1 3.1 13.5 56.0 4.7 1.6 1.0 1.6 0.5 0.0 0.0 0.0 0.0 0.0 0.0 34.7 59.1 193 

Glinzendorf T1-3450 Limnic-marine M-Camp 15.2 2.0 17.3 48.2 12.2 3.0 0.5 0.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0 34.5 52.8 197 

Glinzendorf T1-3465 Limnic-marine M-Camp 17.4 2.2 23.2 39.1 14.5 0.7 1.4 0.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 42.8 42.0 138 

Glinzendorf GT1-3340 Limnic-marine M-Camp 8.9 0.6 3.8 17.1 67.7 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 13.3 18.4 158 

Glinzendorf GT1-3360 Limnic-marine M-Camp 5.0 0.0 2.0 0.0 93.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0.0 58 

Glinzendorf GT1-3380 Limnic-marine M-Camp 5.8 0.5 0.5 1.5 91.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.8 1.5 206 

Glinzendorf GT1-3420 Limnic-marine M-Camp 6.7 1.9 4.8 19.2 62.5 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8 13.5 20.2 104 

Glinzendorf GT1-3481 Limnic-marine M-Camp 98.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 98.0 0.0 87 

Glinzendorf T1-3100 Limnic-marine U-Camp 9.0 4.0 8.5 73.4 1.0 2.0 1.0 0.5 0.0 0.0 0.5 0.0 0.0 0.0 0.0 21.6 76.9 199 

Glinzendorf T1-3120 Limnic-marine U-Camp 6.6 3.5 7.6 76.3 1.0 0.5 3.0 0.5 0.5 0.0 0.0 0.5 0.0 0.0 0.0 17.7 80.8 198 

Glinzendorf T1-3140 Limnic-marine U-Camp 4.8 1.4 9.2 81.6 1.0 0.0 0.0 1.0 0.5 0.0 0.0 0.0 0.0 0.0 0.5 15.5 82.1 207 

Glinzendorf T1-3160 Limnic-marine U-Camp 9.6 1.5 5.1 79.8 1.0 0.0 1.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 1.0 16.2 81.3 198 

Glinzendorf T1-3180 Limnic-marine U-Camp 7.9 1.5 6.9 81.2 0.5 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.3 82.2 202 

Glinzendorf T1-3200 Limnic-marine U-Camp 10.7 0.6 6.8 78.5 0.0 0.6 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.6 0.6 18.1 79.1 177 

Glinzendorf T1-3220 Limnic-marine U-Camp 11.8 2.6 14.9 62.1 6.2 2.1 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.2 64.6 195 

Glinzendorf T1-3240 Limnic-marine U-Camp 13.7 2.0 9.8 68.6 2.9 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 25.5 70.6 102 

Glinzendorf T1-3265 Limnic-marine U-Camp 18.7 4.5 15.2 52.0 5.6 1.5 0.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.5 38.4 54.0 198 

Glinzendorf T1-3290 Limnic-marine U-Camp 14.5 3.5 12.5 62.0 6.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.5 62.0 200 
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        zrn tur rut grt chr cld sta mon tit epi hbl gln dis sil bkt/ana ZTR META grains 

Gosau Sample Formation Age [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]   

Glinzendorf GT1-3220 Limnic-marine U-Camp 20.3 0.0 10.2 66.1 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 30.5 67.8 60 

Studienka K09/4A Ostriež Fm L-Con 61.3 0.0 23.8 3.8 5.0 0.0 0.0 1.3 1.3 0.0 0.0 0.0 0.0 0.0 3.8 85.0 5.0 80 

Studienka K9/5A Ostriež Fm M-U-Con 6.2 13.3 3.3 0.0 66.7 5.7 0.0 0.0 1.4 0.0 0.0 0.5 0.0 0.0 2.9 22.9 7.6 210 

Studienka K09/5B Ostriež Fm M-U-Con 5.9 17.1 4.4 1.0 62.4 5.4 0.0 1.0 0.5 0.0 0.5 0.0 0.0 0.0 2.0 27.3 7.3 205 

Studienka K09/8A Stvernik Fm U-Con-L-San 7.3 43.2 3.2 0.9 33.6 5.9 0.0 1.4 0.9 0.9 0.0 0.0 0.0 0.0 2.7 53.6 8.6 220 

Studienka K09/8B Stvernik Fm U-Con-L-San 16.4 15.0 8.5 0.0 50.7 0.5 0.0 1.4 0.5 0.5 0.0 0.0 0.0 0.0 6.6 39.9 1.4 213 

Studienka 09/6A Košariská Fm L-Camp 22.3 13.7 10.2 2.5 35.0 6.6 0.0 2.0 3.0 0.0 0.0 0.0 0.0 0.0 4.6 46.2 12.2 197 

Studienka K09/6C Košariská Fm L-Camp 19.2 33.3 13.1 2.3 16.4 8.9 0.0 0.9 0.5 0.0 0.0 0.0 0.0 0.0 5.2 65.7 11.7 213 

Studienka K09/7A Podbradlo Fm M-U-Camp 30.7 14.9 9.8 2.3 24.7 6.0 0.0 1.9 0.5 0.0 0.0 0.0 0.0 0.0 9.3 55.3 8.8 215 

Studienka K09/7B Podbradlo Fm M-U-Camp 15.3 42.4 10.2 3.4 16.9 6.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.1 67.8 10.2 59 

Studienka K09/2A Priepastné Fm Paleoc 14.9 34.3 3.7 20.9 3.0 17.9 0.0 1.5 0.0 0.0 0.0 1.5 0.7 0.0 1.5 53.0 40.3 134 

Studienka K09/2B Priepastné Fm Paleoc 8.4 67.8 2.6 4.4 7.9 4.8 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 3.1 78.9 9.3 227 

Studienka K09/3A Jablonka Fm M-Eoc 13.5 14.9 13.0 41.3 0.5 2.9 0.5 1.9 4.8 0.0 0.0 0.0 0.0 0.0 6.7 41.3 49.5 208 

Studienka K09/3B Jablonka Fm M-Eoc 7.1 20.5 11.0 47.1 0.0 3.8 0.5 1.4 4.3 0.0 0.0 0.0 0.0 0.0 4.3 38.6 55.7 210 
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          SiO2 FeO Al2O3 MgO MnO CaO TiO2 Cr2O3 Na2O NiO Total Alm Sps Prp Grs And Uva 

Gosau Sample Formation Age Location [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] 

Gießhübl L16_grt1 not defined Con-San Lilienfeld 40.71 15.25 23.38 12.74 0.30 8.45 0.05 0.00 0.02 0.00 100.91 31.1 0.6 46.3 21.9 0.1 0.0 

Gießhübl L221_grt1 not defined Con-San Lilienfeld 38.20 27.89 22.05 6.79 3.31 2.11 0.04 0.00 0.00 0.00 100.39 60.6 7.3 26.3 5.8 0.1 0.0 

Gießhübl TA8_grt1 Nierental Fm Campanian Tasshof 38.13 23.89 21.56 4.10 2.43 9.82 0.14 0.00 0.00 0.00 100.07 51.7 5.3 15.8 26.8 0.4 0.0 

Gießhübl A3_grt1 L-Gießhübl Fm Maastr Aderklaa 92 37.56 28.19 21.39 2.27 3.33 7.68 0.09 0.00 0.03 0.00 100.54 62.0 7.4 8.9 21.4 0.3 0.0 

Gießhübl A3_grt2 L-Gießhübl Fm Maastr Aderklaa 92 37.43 31.56 21.46 2.21 0.14 7.38 0.11 0.00 0.03 0.00 100.30 70.0 0.3 8.7 20.7 0.3 0.0 

Gießhübl A3_grt3 L-Gießhübl Fm Maastr Aderklaa 92 36.88 26.70 20.90 0.83 8.12 6.01 0.09 0.00 0.09 0.00 99.63 60.5 18.7 3.4 17.2 0.3 0.0 

Gießhübl A3_grt4 L-Gießhübl Fm Maastr Aderklaa 92 37.25 29.30 21.44 2.28 2.17 7.31 0.04 0.00 0.07 0.00 99.86 65.2 4.9 9.1 20.7 0.1 0.0 

Gießhübl A3_grt5 L-Gießhübl Fm Maastr Aderklaa 92 37.20 26.99 21.13 1.25 6.07 8.07 0.11 0.00 0.02 0.00 100.85 59.1 13.4 4.9 22.3 0.3 0.0 

Gießhübl A3_grt6 L-Gießhübl Fm Maastr Aderklaa 92 37.32 27.35 21.38 2.20 4.62 7.09 0.10 0.00 0.01 0.00 100.06 60.7 10.4 8.7 19.9 0.3 0.0 

Gießhübl A3_grt7 L-Gießhübl Fm Maastr Aderklaa 92 37.30 29.12 21.32 2.18 2.94 7.01 0.17 0.00 0.02 0.00 100.06 64.8 6.6 8.6 19.5 0.5 0.0 

Gießhübl A3_grt8 L-Gießhübl Fm Maastr Aderklaa 92 38.55 28.00 21.99 7.94 0.95 2.91 0.04 0.00 0.01 0.00 100.39 59.8 2.0 30.2 7.8 0.1 0.0 

Gießhübl A3_grt9 L-Gießhübl Fm Maastr Aderklaa 92 37.43 27.98 21.38 1.84 3.30 8.33 0.12 0.00 0.03 0.00 100.41 61.8 7.4 7.2 23.2 0.4 0.0 

Gießhübl A3_grt10 L-Gießhübl Fm Maastr Aderklaa 92 37.37 30.87 21.53 1.79 1.36 7.71 0.10 0.00 0.02 0.00 100.76 68.1 3.0 7.1 21.5 0.3 0.0 

Gießhübl A3_grt11 L-Gießhübl Fm Maastr Aderklaa 92 37.44 28.77 21.52 2.14 2.59 7.57 0.12 0.00 0.04 0.00 100.19 64.1 5.8 8.5 21.2 0.4 0.0 

Gießhübl A3_grt12 L-Gießhübl Fm Maastr Aderklaa 92 37.61 29.12 21.46 2.43 2.58 7.10 0.02 0.00 0.02 0.00 100.33 64.5 5.8 9.6 20.1 0.1 0.0 

Gießhübl A3_grt13 L-Gießhübl Fm Maastr Aderklaa 92 37.08 31.79 21.06 1.24 1.36 7.03 0.17 0.00 0.02 0.00 99.75 71.6 3.1 5.0 19.8 0.5 0.0 

Gießhübl A3_grt14 L-Gießhübl Fm Maastr Aderklaa 92 37.15 27.76 21.19 0.85 2.49 10.50 0.14 0.00 0.15 0.00 100.22 61.4 5.6 3.3 29.3 0.4 0.0 

Gießhübl A3_grt15 L-Gießhübl Fm Maastr Aderklaa 92 37.49 29.21 21.61 2.23 3.11 7.12 0.07 0.00 0.01 0.00 100.86 64.3 6.9 8.8 19.9 0.2 0.0 

Gießhübl A3_grt16 L-Gießhübl Fm Maastr Aderklaa 92 37.44 29.53 21.10 1.31 1.43 9.04 0.11 0.00 0.04 0.00 99.98 65.8 3.2 5.2 25.5 0.3 0.0 

Gießhübl A3_grt17 L-Gießhübl Fm Maastr Aderklaa 92 37.81 32.13 21.57 4.42 0.48 3.95 0.06 0.00 0.00 0.00 100.41 70.5 1.1 17.3 10.9 0.2 0.0 

Gießhübl A3_grt18 L-Gießhübl Fm Maastr Aderklaa 92 37.42 32.75 21.65 3.43 2.28 2.86 0.00 0.00 0.04 0.00 100.42 73.1 5.1 13.6 8.2 0.0 0.0 

Gießhübl A3_grt19 L-Gießhübl Fm Maastr Aderklaa 92 37.26 28.20 21.24 1.34 3.94 7.95 0.10 0.00 0.03 0.00 100.05 63.0 8.9 5.3 22.5 0.3 0.0 

Gießhübl A3_grt20 L-Gießhübl Fm Maastr Aderklaa 92 36.93 36.16 21.34 2.82 1.01 1.65 0.09 0.00 0.06 0.00 100.05 81.6 2.3 11.3 4.5 0.3 0.0 

Gießhübl A3_grt21 L-Gießhübl Fm Maastr Aderklaa 92 37.46 28.93 21.38 1.33 2.74 8.68 0.14 0.00 0.02 0.00 100.69 64.0 6.1 5.2 24.2 0.4 0.0 

Gießhübl A3_grt22 L-Gießhübl Fm Maastr Aderklaa 92 37.38 33.08 21.42 4.06 2.64 1.69 0.01 0.00 0.05 0.00 100.34 73.3 5.9 16.0 4.8 0.0 0.0 

Gießhübl A3_grt23 L-Gießhübl Fm Maastr Aderklaa 92 37.58 27.31 21.63 2.16 2.37 9.51 0.10 0.00 0.07 0.00 100.73 59.7 5.2 8.4 26.3 0.3 0.0 

Gießhübl A3_grt24 L-Gießhübl Fm Maastr Aderklaa 92 37.44 31.42 21.37 1.85 0.79 7.50 0.11 0.00 0.05 0.00 100.52 69.6 1.8 7.3 21.0 0.3 0.0 

Gießhübl A3_grt25 L-Gießhübl Fm Maastr Aderklaa 92 37.79 32.45 21.68 4.84 1.51 2.35 0.00 0.00 0.07 0.00 100.68 71.2 3.4 18.9 6.6 0.0 0.0 

Gießhübl A3_grt26 L-Gießhübl Fm Maastr Aderklaa 92 37.55 29.11 21.62 2.24 1.23 8.59 0.09 0.00 0.04 0.00 100.48 64.2 2.8 8.8 24.0 0.3 0.0 

Gießhübl A3_grt27 L-Gießhübl Fm Maastr Aderklaa 92 37.27 29.86 21.14 1.26 2.36 8.02 0.17 0.00 0.02 0.00 100.10 66.7 5.3 5.0 22.5 0.5 0.0 

Gießhübl A3_grt28 L-Gießhübl Fm Maastr Aderklaa 92 37.61 29.15 21.57 2.27 1.90 7.86 0.08 0.00 0.08 0.00 100.52 64.5 4.3 9.0 22.1 0.2 0.0 

Gießhübl A3_grt29 L-Gießhübl Fm Maastr Aderklaa 92 36.95 34.18 20.94 1.51 1.46 5.22 0.14 0.00 0.05 0.00 100.43 75.9 3.3 6.0 14.4 0.4 0.0 

Gießhübl A3_grt30 L-Gießhübl Fm Maastr Aderklaa 92 37.99 30.29 21.62 5.50 1.11 3.28 0.16 0.00 0.03 0.00 99.97 66.7 2.5 21.6 8.8 0.5 0.0 

Gießhübl A3_grt31 L-Gießhübl Fm Maastr Aderklaa 92 37.44 30.10 21.39 2.17 1.10 7.91 0.06 0.00 0.05 0.00 100.21 66.6 2.5 8.6 22.2 0.2 0.0 

Gießhübl A4_grt1 L-Gießhübl Fm Paleocene Aderklaa 92 37.11 28.18 21.13 0.69 4.21 8.51 0.14 0.00 0.05 0.00 100.01 63.2 9.6 2.7 24.0 0.4 0.0 

Gießhübl A4_grt2 L-Gießhübl Fm Paleocene Aderklaa 92 37.71 30.13 21.50 2.22 0.63 8.06 0.13 0.00 0.03 0.00 100.41 66.9 1.4 8.8 22.5 0.4 0.0 

Gießhübl A4_grt3 L-Gießhübl Fm Paleocene Aderklaa 92 37.58 27.55 21.37 3.80 0.93 8.44 0.13 0.00 0.03 0.00 99.82 59.8 2.1 14.7 23.1 0.4 0.0 

Gießhübl A4_grt4 L-Gießhübl Fm Paleocene Aderklaa 92 37.15 32.39 21.41 3.96 2.16 2.48 0.04 0.00 0.00 0.00 99.59 72.3 4.9 15.8 7.0 0.1 0.0 

Gießhübl A4_grt5 L-Gießhübl Fm Paleocene Aderklaa 92 37.25 28.91 21.15 1.59 2.65 8.53 0.13 0.00 0.08 0.00 100.30 63.7 5.9 6.3 23.7 0.4 0.0 

Gießhübl A4_grt6 L-Gießhübl Fm Paleocene Aderklaa 92 37.19 29.62 21.44 2.00 2.16 7.16 0.17 0.00 0.06 0.00 99.80 66.5 4.9 8.0 20.1 0.5 0.0 

Gießhübl A4_grt7 L-Gießhübl Fm Paleocene Aderklaa 92 36.98 32.10 21.17 1.87 1.26 6.32 0.10 0.00 0.06 0.00 99.86 71.7 2.8 7.4 17.8 0.3 0.0 

Gießhübl A4_grt8 L-Gießhübl Fm Paleocene Aderklaa 92 37.21 29.74 21.38 1.75 2.74 7.14 0.13 0.00 0.01 0.00 100.11 66.4 6.2 7.0 20.0 0.4 0.0 

Gießhübl A4_grt9 L-Gießhübl Fm Paleocene Aderklaa 92 36.93 28.77 21.20 1.05 4.47 7.21 0.14 0.00 0.08 0.00 99.85 64.8 10.2 4.2 20.4 0.4 0.0 

Gießhübl A4_grt10 L-Gießhübl Fm Paleocene Aderklaa 92 37.47 30.21 21.41 2.78 0.65 7.35 0.08 0.00 0.06 0.00 100.00 66.8 1.4 11.0 20.6 0.2 0.0 

Gießhübl A4_grt11 L-Gießhübl Fm Paleocene Aderklaa 92 36.68 34.34 21.39 3.77 1.95 1.00 0.03 0.00 0.11 0.00 99.25 77.5 4.5 15.2 2.8 0.1 0.0 

Gießhübl A4_grt12 L-Gießhübl Fm Paleocene Aderklaa 92 36.52 34.96 21.00 1.66 2.58 2.89 0.04 0.00 0.02 0.00 99.68 79.0 5.9 6.7 8.3 0.1 0.0 

Gießhübl A4_grt13 L-Gießhübl Fm Paleocene Aderklaa 92 36.73 33.89 21.29 2.46 3.32 2.08 0.04 0.00 0.00 0.00 99.81 76.5 7.6 9.9 5.9 0.1 0.0 
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          SiO2 FeO Al2O3 MgO MnO CaO TiO2 Cr2O3 Na2O NiO Total Alm Sps Prp Grs And Uva 

Gosau Sample Formation Age Location [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] 

Gießhübl A4_grt14 L-Gießhübl Fm Paleocene Aderklaa 92 37.06 28.26 21.15 1.36 3.09 8.26 0.29 0.00 0.04 0.00 99.51 63.7 7.0 5.5 23.0 0.9 0.0 

Gießhübl A4_grt15 L-Gießhübl Fm Paleocene Aderklaa 92 37.26 31.18 21.46 2.21 0.94 6.98 0.06 0.00 0.01 0.00 100.10 69.3 2.1 8.8 19.7 0.2 0.0 

Gießhübl A4_grt16 L-Gießhübl Fm Paleocene Aderklaa 92 37.26 31.01 21.52 2.72 0.43 7.04 0.05 0.00 0.03 0.00 100.05 68.5 1.0 10.7 19.8 0.1 0.0 

Gießhübl A4_grt17 L-Gießhübl Fm Paleocene Aderklaa 92 37.18 27.16 21.40 1.25 3.78 9.43 0.15 0.00 0.00 0.00 100.33 60.0 8.5 4.9 26.2 0.5 0.0 

Gießhübl A4_grt18 L-Gießhübl Fm Paleocene Aderklaa 92 37.46 29.47 21.32 2.59 1.71 7.41 0.15 0.00 0.00 0.00 100.10 65.1 3.8 10.2 20.5 0.5 0.0 

Gießhübl A4_grt19 L-Gießhübl Fm Paleocene Aderklaa 92 37.07 26.06 21.17 0.67 4.83 10.10 0.10 0.00 0.06 0.00 100.06 57.8 10.9 2.6 28.4 0.3 0.0 

Gießhübl A4_grt20 L-Gießhübl Fm Paleocene Aderklaa 92 37.19 29.48 21.23 2.55 2.00 7.12 0.15 0.00 0.03 0.00 99.75 65.3 4.5 10.1 19.7 0.5 0.0 

Gießhübl A4_grt21 L-Gießhübl Fm Paleocene Aderklaa 92 37.19 28.93 21.31 2.41 2.85 6.99 0.06 0.00 0.00 0.00 99.75 64.2 6.4 9.5 19.7 0.2 0.0 

Gießhübl A4_grt22 L-Gießhübl Fm Paleocene Aderklaa 92 37.46 29.00 21.24 1.75 1.82 8.68 0.10 0.00 0.02 0.00 100.05 64.3 4.1 6.9 24.4 0.3 0.0 

Gießhübl A4_grt23 L-Gießhübl Fm Paleocene Aderklaa 92 37.04 34.47 21.21 2.76 0.14 4.26 0.09 0.00 0.04 0.00 100.01 76.6 0.3 10.9 11.9 0.3 0.0 

Gießhübl A4_grt24 L-Gießhübl Fm Paleocene Aderklaa 92 37.41 30.98 21.53 2.95 0.36 7.10 0.07 0.00 0.07 0.00 100.46 67.8 0.8 11.5 19.7 0.2 0.0 

Gießhübl A4_grt25 L-Gießhübl Fm Paleocene Aderklaa 92 37.20 29.19 21.33 2.27 1.95 7.78 0.11 0.00 0.03 0.00 99.84 64.6 4.4 8.9 21.7 0.3 0.0 

Gießhübl A4_grt26 L-Gießhübl Fm Paleocene Aderklaa 92 37.28 27.29 21.26 2.24 4.09 7.74 0.09 0.00 0.07 0.00 100.04 60.2 9.1 8.8 21.6 0.3 0.0 

Gießhübl A4_grt27 L-Gießhübl Fm Paleocene Aderklaa 92 36.95 28.29 21.15 1.51 4.21 7.70 0.14 0.00 0.12 0.00 100.07 62.7 9.5 6.0 21.4 0.4 0.0 

Gießhübl A4_grt28 L-Gießhübl Fm Paleocene Aderklaa 92 37.20 31.53 21.49 2.00 0.31 7.41 0.07 0.00 0.03 0.00 100.02 70.2 0.7 7.9 21.0 0.2 0.0 

Gießhübl A2_gr1 M-Gießhübl Fm Paleocene Aderklaa 92 37.42 29.21 21.29 1.67 2.83 8.26 0.10 0.01 0.03 0.00 100.82 64.0 6.3 6.5 22.9 0.3 0.0 

Gießhübl A2_gr2 M-Gießhübl Fm Paleocene Aderklaa 92 37.79 30.87 21.51 2.85 0.36 6.91 0.06 0.06 0.04 0.00 100.45 68.3 0.8 11.2 19.3 0.2 0.1 

Gießhübl A2_gr3 M-Gießhübl Fm Paleocene Aderklaa 92 37.38 30.29 21.37 2.13 2.16 6.87 0.09 0.01 0.03 0.00 100.32 67.2 4.9 8.4 19.2 0.3 0.0 

Gießhübl A2_gr4 M-Gießhübl Fm Paleocene Aderklaa 92 37.72 29.00 21.63 3.73 0.83 7.20 0.04 0.00 0.04 0.03 100.21 63.4 1.8 14.5 20.1 0.1 0.0 

Gießhübl A2_gr5 M-Gießhübl Fm Paleocene Aderklaa 92 37.34 29.42 21.28 2.08 3.22 6.85 0.10 0.00 0.01 0.00 100.29 65.1 7.2 8.2 19.1 0.3 0.0 

Gießhübl A2_gr6 M-Gießhübl Fm Paleocene Aderklaa 92 37.90 26.59 21.71 3.24 1.25 9.77 0.08 0.02 0.00 0.00 100.54 57.6 2.7 12.5 26.9 0.2 0.0 

Gießhübl A2_gr7 M-Gießhübl Fm Paleocene Aderklaa 92 37.02 33.81 21.20 1.51 0.09 6.49 0.11 0.00 0.02 0.02 100.27 75.3 0.2 6.0 18.2 0.3 0.0 

Gießhübl A2_gr8 M-Gießhübl Fm Paleocene Aderklaa 92 37.39 29.16 21.27 2.36 2.59 7.32 0.07 0.02 0.05 0.00 100.24 64.3 5.8 9.3 20.4 0.2 0.0 

Gießhübl A2_gr9 M-Gießhübl Fm Paleocene Aderklaa 92 37.53 30.57 21.44 2.72 0.88 7.12 0.10 0.00 0.02 0.00 100.37 67.3 2.0 10.7 19.8 0.3 0.0 

Gießhübl A2_gr10 M-Gießhübl Fm Paleocene Aderklaa 92 37.63 26.14 21.44 1.90 3.29 10.01 0.10 0.02 0.00 0.00 100.52 57.2 7.3 7.4 27.8 0.3 0.0 

Gießhübl A2_gr11 M-Gießhübl Fm Paleocene Aderklaa 92 37.52 31.12 21.14 2.76 2.43 5.60 0.09 0.04 0.05 0.00 100.75 68.1 5.4 10.8 15.4 0.3 0.1 

Gießhübl A2_gr12 M-Gießhübl Fm Paleocene Aderklaa 92 37.52 28.88 21.36 2.33 3.00 7.29 0.08 0.02 0.02 0.00 100.50 63.6 6.7 9.2 20.3 0.2 0.0 

Gießhübl A2_gr13 M-Gießhübl Fm Paleocene Aderklaa 92 37.41 30.32 21.73 4.49 2.53 3.74 0.03 0.04 0.04 0.00 100.32 66.4 5.6 17.5 10.3 0.1 0.1 

Gießhübl A2_gr14 M-Gießhübl Fm Paleocene Aderklaa 92 37.25 30.33 21.11 1.83 3.60 5.96 0.12 0.04 0.00 0.00 100.22 67.6 8.1 7.3 16.6 0.4 0.1 

Gießhübl A2_gr15 M-Gießhübl Fm Paleocene Aderklaa 92 37.50 30.07 21.49 2.73 1.26 7.14 0.11 0.04 0.03 0.00 100.37 66.3 2.8 10.7 19.8 0.3 0.1 

Gießhübl A2_gr16 M-Gießhübl Fm Paleocene Aderklaa 92 37.62 29.82 21.54 2.53 1.84 7.03 0.12 0.02 0.02 0.01 100.55 66.0 4.1 10.0 19.5 0.3 0.0 

Gießhübl A2_gr17 M-Gießhübl Fm Paleocene Aderklaa 92 37.26 30.49 21.27 2.60 3.02 5.36 0.06 0.01 0.01 0.00 100.09 67.7 6.8 10.3 15.0 0.2 0.0 

Gießhübl A2_gr18 M-Gießhübl Fm Paleocene Aderklaa 92 37.43 31.08 21.47 2.22 0.79 7.47 0.10 0.02 0.01 0.04 100.64 68.4 1.8 8.7 20.7 0.3 0.0 

Gießhübl A2_gr19 M-Gießhübl Fm Paleocene Aderklaa 92 37.20 28.07 21.10 1.40 4.56 7.72 0.17 0.03 0.02 0.00 100.26 62.3 10.2 5.5 21.4 0.5 0.1 

Gießhübl A2_gr20 M-Gießhübl Fm Paleocene Aderklaa 92 37.34 29.27 21.40 2.09 1.89 8.14 0.11 0.04 0.05 0.00 100.31 64.6 4.2 8.2 22.6 0.3 0.1 

Gießhübl A2_gr21 M-Gießhübl Fm Paleocene Aderklaa 92 37.12 21.28 21.08 1.22 13.76 6.04 0.13 0.01 0.01 0.00 100.63 47.2 30.9 4.8 16.7 0.4 0.0 

Gießhübl A1_gr2 U-Gießhübl Fm Paleocene Aderklaa 84 37.63 28.97 21.17 1.41 1.78 9.11 0.09 0.00 0.03 0.00 100.19 64.4 4.0 5.6 25.7 0.3 0.0 

Gießhübl A1_gr3 U-Gießhübl Fm Paleocene Aderklaa 84 38.10 24.95 21.67 3.04 1.90 10.79 0.20 0.05 0.02 0.01 100.71 54.1 4.2 11.7 29.3 0.6 0.1 

Gießhübl A1_gr4 U-Gießhübl Fm Paleocene Aderklaa 84 37.86 30.91 21.42 2.73 0.54 6.99 0.05 0.04 0.02 0.02 100.55 68.3 1.2 10.7 19.5 0.2 0.1 

Gießhübl A1_gr5 U-Gießhübl Fm Paleocene Aderklaa 84 37.89 28.71 21.35 2.91 1.99 7.19 0.06 0.02 0.01 0.01 100.13 63.6 4.5 11.5 20.2 0.2 0.0 

Gießhübl A1_gr6 U-Gießhübl Fm Paleocene Aderklaa 84 37.28 33.15 20.88 1.25 0.19 7.18 0.11 0.03 0.03 0.02 100.12 74.0 0.4 5.0 20.2 0.3 0.1 

Gießhübl A1_gr7 U-Gießhübl Fm Paleocene Aderklaa 84 37.81 30.30 21.48 3.58 1.46 5.59 0.08 0.00 0.01 0.00 100.31 66.8 3.3 14.1 15.6 0.2 0.0 

Gießhübl A1_gr8 U-Gießhübl Fm Paleocene Aderklaa 84 37.84 29.61 21.41 2.97 1.20 7.26 0.06 0.00 0.06 0.01 100.41 65.2 2.7 11.6 20.3 0.2 0.0 

Gießhübl A1_gr10 U-Gießhübl Fm Paleocene Aderklaa 84 37.80 28.86 21.28 2.47 2.57 7.34 0.12 0.04 0.01 0.02 100.50 63.8 5.7 9.7 20.4 0.3 0.1 

Gießhübl A1_gr11 U-Gießhübl Fm Paleocene Aderklaa 84 37.75 30.51 21.28 2.29 1.22 7.33 0.10 0.01 0.01 0.02 100.52 67.5 2.7 9.0 20.4 0.3 0.0 

Gießhübl A1_gr12 U-Gießhübl Fm Paleocene Aderklaa 84 37.60 30.37 21.35 2.60 1.24 7.14 0.03 0.00 0.01 0.02 100.36 66.9 2.8 10.2 20.0 0.1 0.0 

Gießhübl A1_gr13 U-Gießhübl Fm Paleocene Aderklaa 84 37.79 30.77 21.36 2.75 0.75 6.94 0.09 0.03 0.03 0.02 100.54 67.9 1.7 10.8 19.3 0.3 0.1 
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          SiO2 FeO Al2O3 MgO MnO CaO TiO2 Cr2O3 Na2O NiO Total Alm Sps Prp Grs And Uva 

Gosau Sample Formation Age Location [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] 

Gießhübl A1_gr15 U-Gießhübl Fm Paleoc Aderklaa 84 37.42 30.63 21.21 2.47 2.34 6.20 0.08 0.03 0.01 0.01 100.40 67.5 5.2 9.7 17.2 0.2 0.1 

Gießhübl A1_gr16 U-Gießhübl Fm Paleoc Aderklaa 84 38.60 30.43 21.85 7.61 0.77 1.46 0.02 0.04 0.01 0.02 100.82 65.2 1.7 29.1 3.9 0.0 0.1 

Glinzend. T106_grt1 not defined Camp Markgrn. T1 37.09 32.92 21.00 1.12 0.93 7.36 0.04 0.00 0.01 0.00 100.48 72.7 2.1 4.4 20.7 0.1 0.0 

Glinzend. T107_grt1 not defined Camp Markgrn. T1 37.21 26.89 21.07 0.60 4.02 10.26 0.18 0.00 0.04 0.00 100.25 59.6 9.0 2.3 28.6 0.5 0.0 

Glinzend. T107_grt2 not defined Camp Markgrn. T1 37.09 28.24 21.01 2.28 4.32 7.31 0.01 0.00 0.02 0.00 100.26 61.4 9.5 8.8 20.3 0.0 0.0 

Glinzend. T107_grt3 not defined Camp Markgrn. T1 36.94 35.72 21.26 1.85 0.15 4.14 0.07 0.00 0.04 0.00 100.17 80.3 0.3 7.4 11.7 0.2 0.0 

Glinzend. T107_grt4 not defined Camp Markgrn. T1 37.25 28.66 21.39 1.28 1.41 9.97 0.16 0.00 0.03 0.00 100.13 63.5 3.2 5.0 27.8 0.5 0.0 

Glinzend. T107_grt5 not defined Camp Markgrn. T1 36.72 33.31 20.79 1.08 0.73 6.95 0.02 0.00 0.00 0.00 99.59 74.2 1.7 4.3 19.8 0.0 0.0 

Glinzend. T102_gr1 not defined Camp Markgrn. T1 38.14 28.50 22.08 7.03 2.45 1.72 0.02 0.11 0.00 0.00 100.05 62.3 5.4 27.4 4.6 0.0 0.2 

Glinzend. T102_gr2 not defined Camp Markgrn. T1 38.66 24.32 21.77 6.64 0.71 7.75 0.11 0.00 0.00 0.04 100.00 52.0 1.5 25.3 20.9 0.3 0.0 

Glinzend. T102_gr5 not defined Camp Markgrn. T1 38.66 21.95 21.96 6.40 0.81 10.19 0.08 0.06 0.02 0.00 100.13 46.5 1.7 24.1 27.3 0.2 0.1 

Glinzend. T102_gr6 not defined Camp Markgrn. T1 38.63 22.68 21.85 5.71 0.92 10.20 0.18 0.00 0.00 0.00 100.18 48.4 2.0 21.7 27.4 0.5 0.0 

Glinzend. T102_gr7 not defined Camp Markgrn. T1 38.20 23.71 21.20 3.09 1.93 11.85 0.24 0.01 0.05 0.00 100.28 51.1 4.2 11.9 32.0 0.7 0.0 

Glinzend. T102_gr8 not defined Camp Markgrn. T1 38.77 23.20 21.94 6.79 0.74 8.78 0.11 0.02 0.01 0.02 100.39 49.0 1.6 25.6 23.4 0.3 0.0 

Glinzend. T102_gr9 not defined Camp Markgrn. T1 37.81 25.81 21.44 3.71 2.99 8.18 0.11 0.00 0.04 0.00 100.08 56.2 6.6 14.4 22.5 0.3 0.0 

Glinzend. T102_gr10 not defined Camp Markgrn. T1 37.62 26.36 21.53 4.16 7.27 3.64 0.02 0.04 0.00 0.00 100.64 57.6 16.1 16.2 10.1 0.1 0.1 

Glinzend. T102_gr11 not defined Camp Markgrn. T1 36.60 26.74 20.91 1.11 12.67 2.15 0.08 0.03 0.01 0.00 100.28 60.4 29.0 4.5 5.9 0.2 0.1 

Glinzend. T102_gr12 not defined Camp Markgrn. T1 37.22 27.63 21.06 2.30 8.84 2.77 0.12 0.04 0.03 0.01 100.02 62.4 20.2 9.3 7.6 0.4 0.1 

Glinzend. T102_gr13 not defined Camp Markgrn. T1 38.91 23.51 22.08 7.07 0.62 8.02 0.12 0.05 0.00 0.02 100.39 50.0 1.3 26.8 21.4 0.3 0.1 

Glinzend. T104_grt1 not defined Camp Markgrn. T1 36.71 32.32 20.94 1.14 2.36 6.72 0.04 0.00 0.06 0.00 100.29 71.3 5.3 4.5 18.9 0.1 0.0 

Grünbach G6B_gr1 Kreuzgr. Fm Con-San Grünbach 37.65 31.99 21.15 4.78 2.80 1.26 0.03 0.33 0.00 0.00 99.99 71.1 6.3 19.0 2.8 0.1 0.7 

Grünbach G6B_gr2 Kreuzgr. Fm Con-San Grünbach 38.09 24.25 21.68 3.82 1.38 10.82 0.17 0.00 0.04 0.04 100.29 52.3 3.0 14.7 29.4 0.5 0.0 

Grünbach G6B_gr3 Kreuzgr. Fm Con-San Grünbach 39.17 21.72 22.21 7.70 0.54 8.98 0.05 0.02 0.00 0.07 100.45 45.7 1.2 28.9 24.0 0.1 0.0 

Grünbach G6B_gr4 Kreuzgr. Fm Con-San Grünbach 37.24 34.34 21.24 3.49 2.64 1.23 0.08 0.11 0.06 0.04 100.45 76.6 6.0 13.9 3.1 0.2 0.2 

Grünbach G6B_gr5 Kreuzgr. Fm Con-San Grünbach 37.34 33.30 21.36 4.44 1.77 1.46 0.03 0.24 0.03 0.00 99.97 74.2 4.0 17.6 3.6 0.1 0.5 

Grünbach G6B_gr6 Kreuzgr. Fm Con-San Grünbach 38.47 25.12 21.56 3.85 2.58 9.24 0.09 0.02 0.05 0.00 100.97 54.1 5.6 14.8 25.2 0.3 0.0 

Grünbach G6B_gr7 Kreuzgr. Fm Con-San Grünbach 37.45 32.43 21.26 4.52 2.27 1.95 0.02 0.12 0.00 0.00 100.02 71.6 5.1 17.8 5.2 0.1 0.2 

Grünbach G6B_gr8 Kreuzgr. Fm Con-San Grünbach 37.91 30.58 21.39 5.47 2.82 1.81 0.03 0.26 0.00 0.00 100.28 67.2 6.3 21.4 4.5 0.1 0.5 

Grünbach G6B_gr9 Kreuzgr. Fm Con-San Grünbach 38.72 23.16 21.57 5.32 0.70 10.81 0.13 0.18 0.03 0.00 100.61 49.1 1.5 20.1 28.6 0.4 0.4 

Grünbach G6B_gr10 Kreuzgr. Fm Con-San Grünbach 38.22 24.86 21.52 4.04 2.94 8.77 0.08 0.07 0.05 0.00 100.54 53.7 6.4 15.6 23.9 0.2 0.1 

Grünbach G6B_gr11 Kreuzgr. Fm Con-San Grünbach 38.14 24.74 21.35 4.03 2.86 8.66 0.10 0.08 0.02 0.00 99.98 53.9 6.3 15.6 23.7 0.3 0.2 

Grünbach G6B_gr12 Kreuzgr. Fm Con-San Grünbach 38.88 22.19 21.57 6.80 0.54 9.63 0.09 0.15 0.00 0.00 99.85 47.0 1.1 25.7 25.6 0.3 0.3 

Grünbach G6B_gr13 Kreuzgr. Fm Con-San Grünbach 38.59 22.95 21.62 6.01 0.77 10.04 0.12 0.05 0.00 0.05 100.20 48.5 1.7 22.7 26.8 0.3 0.1 

Grünbach G6B_gr14 Kreuzgr. Fm Con-San Grünbach 37.62 24.19 21.05 2.98 7.81 6.53 0.04 0.13 0.00 0.00 100.35 52.8 17.3 11.6 17.9 0.1 0.3 

Grünbach G6B_gr15 Kreuzgr. Fm Con-San Grünbach 38.73 22.44 21.90 5.96 0.55 10.57 0.11 0.01 0.02 0.00 100.30 47.6 1.2 22.5 28.4 0.3 0.0 

Grünbach G9_gr1 Maiersdorf Fm Con-San Grünbach 38.29 22.36 21.34 4.00 2.85 10.77 0.18 0.03 0.05 0.00 99.88 48.4 6.2 15.5 29.3 0.5 0.1 

Grünbach G9_gr2 Maiersdorf Fm Con-San Grünbach 38.60 22.58 21.79 5.52 0.66 11.08 0.06 0.03 0.06 0.00 100.37 47.8 1.4 20.8 29.8 0.2 0.1 

Grünbach G9_gr3 Maiersdorf Fm Con-San Grünbach 39.15 22.84 21.77 8.09 0.39 7.76 0.07 0.04 0.04 0.00 100.16 48.0 0.8 30.3 20.6 0.2 0.1 

Grünbach G9_gr4 Maiersdorf Fm Con-San Grünbach 38.61 23.22 21.64 5.76 0.65 10.08 0.09 0.02 0.04 0.00 100.10 49.3 1.4 21.8 27.2 0.2 0.0 

Grünbach G9_gr5 Maiersdorf Fm Con-San Grünbach 38.75 22.98 21.75 6.04 0.58 10.14 0.09 0.03 0.03 0.00 100.39 48.6 1.2 22.8 27.1 0.3 0.1 

Grünbach G9_gr6 Maiersdorf Fm Con-San Grünbach 38.17 26.36 21.65 5.03 4.68 4.61 0.00 0.04 0.00 0.02 100.56 57.4 10.3 19.5 12.8 0.0 0.1 

Grünbach G9_gr7 Maiersdorf Fm Con-San Grünbach 39.28 22.10 22.08 7.77 0.47 8.74 0.04 0.07 0.00 0.03 100.56 46.4 1.0 29.1 23.3 0.1 0.1 

Grünbach G9_gr8 Maiersdorf Fm Con-San Grünbach 38.28 23.80 21.72 3.57 1.13 11.71 0.13 0.00 0.01 0.00 100.35 51.4 2.5 13.8 32.0 0.4 0.0 

Grünbach G9_gr9 Maiersdorf Fm Con-San Grünbach 38.62 23.33 21.31 4.72 0.72 11.00 0.14 0.00 0.00 0.00 99.84 50.1 1.6 18.1 29.9 0.4 0.0 

Grünbach G9_gr10 Maiersdorf Fm Con-San Grünbach 38.18 24.23 21.42 3.38 1.50 10.88 0.16 0.04 0.03 0.01 99.83 53.0 3.3 13.2 29.9 0.5 0.1 

Grünbach G9_gr11 Maiersdorf Fm Con-San Grünbach 38.80 22.03 21.72 6.07 1.07 10.43 0.10 0.06 0.02 0.01 100.31 46.6 2.3 22.9 27.9 0.3 0.1 

Grünbach G9_gr12 Maiersdorf Fm Con-San Grünbach 38.53 22.66 21.74 5.10 0.73 11.46 0.14 0.00 0.02 0.02 100.41 48.0 1.6 19.3 30.7 0.4 0.0 
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          SiO2 FeO Al2O3 MgO MnO CaO TiO2 Cr2O3 Na2O NiO Total Alm Sps Prp Grs And Uva 

Gosau Sample Formation Age Location [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] 

Grünbach G9_gr13 Maiersdorf Fm Con-San Grünbach 38.79 22.82 21.62 7.05 0.55 8.89 0.12 0.07 0.03 0.01 99.95 48.2 1.2 26.6 23.6 0.3 0.1 

Grünbach G9_gr14 Maiersdorf Fm Con-San Grünbach 37.04 31.67 21.00 2.60 5.01 2.13 0.01 0.07 0.00 0.02 99.55 71.8 11.5 10.5 6.0 0.0 0.1 

Grünbach G9_gr15 Maiersdorf Fm Con-San Grünbach 38.44 23.14 21.64 5.34 0.82 10.59 0.11 0.03 0.00 0.01 100.12 49.2 1.8 20.2 28.5 0.3 0.1 

Grünbach G22_gr1 Grünbach Fm Campanian Grünbach 38.56 23.57 21.60 5.00 0.91 10.20 0.19 0.11 0.04 0.03 100.20 50.7 2.0 19.2 27.3 0.6 0.2 

Grünbach G22_gr2 Grünbach Fm Campanian Grünbach 37.99 1.45 21.10 0.02 0.14 37.30 1.50 0.06 0.00 0.00 99.57 2.9 0.3 0.1 92.5 4.1 0.1 

Grünbach G22_gr4 Grünbach Fm Campanian Grünbach 38.46 23.56 21.47 5.24 1.70 9.64 0.05 0.00 0.00 0.02 100.13 50.2 3.7 19.9 26.2 0.1 0.0 

Grünbach G22_gr5 Grünbach Fm Campanian Grünbach 38.90 22.14 22.03 6.13 0.88 10.09 0.12 0.06 0.04 0.03 100.42 47.2 1.9 23.3 27.1 0.3 0.1 

Grünbach G22_gr6 Grünbach Fm Campanian Grünbach 38.44 23.39 21.86 5.06 1.01 10.32 0.12 0.08 0.03 0.00 100.30 50.1 2.2 19.3 27.8 0.3 0.2 

Grünbach G22_gr7 Grünbach Fm Campanian Grünbach 38.22 22.93 21.53 3.95 2.47 11.19 0.11 0.04 0.02 0.02 100.48 49.0 5.4 15.0 30.2 0.3 0.1 

Grünbach G22_gr8 Grünbach Fm Campanian Grünbach 39.13 20.80 22.22 7.54 0.09 10.28 0.08 0.06 0.00 0.00 100.21 43.8 0.2 28.3 27.4 0.2 0.1 

Grünbach G22_gr9 Grünbach Fm Campanian Grünbach 37.67 30.77 21.55 5.21 2.90 2.14 0.10 0.05 0.00 0.01 100.38 67.3 6.4 20.3 5.6 0.3 0.1 

Grünbach G22_gr10 Grünbach Fm Campanian Grünbach 37.73 30.90 21.53 5.31 2.78 1.71 0.04 0.01 0.00 0.00 100.01 68.1 6.2 20.9 4.7 0.1 0.0 

Grünbach G22_gr11 Grünbach Fm Campanian Grünbach 38.94 22.93 21.82 5.77 0.35 10.53 0.08 0.01 0.01 0.00 100.44 48.7 0.8 21.9 28.4 0.2 0.0 

Grünbach G22_gr12 Grünbach Fm Campanian Grünbach 38.67 23.86 21.76 6.41 1.04 8.02 0.12 0.06 0.01 0.00 99.95 51.2 2.3 24.5 21.6 0.4 0.1 

Grünbach G22_gr13 Grünbach Fm Campanian Grünbach 36.74 27.07 20.88 1.57 12.70 1.21 0.10 0.02 0.02 0.03 100.32 61.2 29.0 6.3 3.2 0.3 0.0 

Grünbach G22_gr14 Grünbach Fm Campanian Grünbach 37.16 33.96 21.28 3.54 2.31 1.53 0.05 0.12 0.02 0.01 99.98 76.2 5.2 14.2 4.0 0.1 0.3 

Grünbach G22_gr15 Grünbach Fm Campanian Grünbach 38.48 23.06 21.66 5.31 0.57 11.19 0.07 0.06 0.01 0.00 100.40 48.6 1.2 20.0 29.9 0.2 0.1 

Grünbach G22_gr16 Grünbach Fm Campanian Grünbach 38.65 22.68 21.72 6.05 0.62 10.18 0.11 0.07 0.01 0.01 100.10 48.1 1.3 22.9 27.2 0.3 0.1 

Grünbach M81_gr1 Grünbach Fm Campanian Maiersdorf 38.24 23.15 21.68 4.37 1.96 10.76 0.19 0.04 0.03 0.04 100.46 49.6 4.3 16.7 28.9 0.5 0.1 

Grünbach M81_gr2 Grünbach Fm Campanian Maiersdorf 37.49 32.98 21.28 4.74 2.27 1.47 0.04 0.02 0.00 0.00 100.29 72.3 5.0 18.5 4.0 0.1 0.0 

Grünbach M81_gr3 Grünbach Fm Campanian Maiersdorf 36.99 32.07 21.08 2.88 5.12 1.29 0.01 0.00 0.00 0.02 99.45 72.8 11.8 11.6 3.7 0.0 0.0 

Grünbach G10_grt1 Piesting Fm Campanian Grünbach 36.59 21.34 21.17 0.65 14.97 5.24 0.11 0.00 0.04 0.00 100.09 48.1 34.2 2.6 14.8 0.3 0.0 

Grünbach G14_gr1 Zweiersdorf Fm Paleocene Grünbach 37.14 24.93 20.99 1.93 12.42 3.15 0.08 0.01 0.02 0.00 100.66 55.4 28.0 7.7 8.7 0.2 0.0 

Grünbach G14_gr2 Zweiersdorf Fm Paleocene Grünbach 37.76 33.34 21.68 5.15 1.25 1.31 0.03 0.01 0.00 0.02 100.53 73.4 2.8 20.2 3.6 0.1 0.0 

Grünbach G14_gr3 Zweiersdorf Fm Paleocene Grünbach 38.02 27.02 21.86 2.85 0.46 10.34 0.08 0.01 0.03 0.00 100.67 59.0 1.0 11.1 28.7 0.2 0.0 

Grünbach G14_gr4 Zweiersdorf Fm Paleocene Grünbach 37.03 26.23 20.94 1.03 8.69 6.39 0.21 0.02 0.01 0.01 100.56 58.2 19.5 4.1 17.5 0.6 0.0 

Grünbach G14_gr5 Zweiersdorf Fm Paleocene Grünbach 37.96 28.57 21.10 2.01 3.64 7.05 0.12 0.03 0.06 0.02 100.56 63.7 8.2 8.0 19.7 0.3 0.1 

Grünbach G14_gr6 Zweiersdorf Fm Paleocene Grünbach 37.77 32.27 21.31 2.65 0.10 6.27 0.06 0.01 0.03 0.00 100.47 71.5 0.2 10.5 17.6 0.2 0.0 

Grünbach G14_gr7 Zweiersdorf Fm Paleocene Grünbach 37.26 29.07 20.97 1.19 4.38 7.17 0.13 0.02 0.02 0.00 100.21 64.9 9.9 4.7 20.1 0.4 0.0 

Grünbach G14_gr8 Zweiersdorf Fm Paleocene Grünbach 37.73 26.88 21.49 2.36 2.31 9.30 0.17 0.01 0.02 0.00 100.27 59.3 5.2 9.3 25.8 0.5 0.0 

Grünbach G14_gr9 Zweiersdorf Fm Paleocene Grünbach 37.60 33.78 21.18 3.82 1.81 1.84 0.23 0.02 0.01 0.01 100.28 75.4 4.1 15.2 4.5 0.7 0.0 

Grünbach G14_gr10 Zweiersdorf Fm Paleocene Grünbach 37.11 35.49 21.18 2.36 1.89 2.46 0.06 0.03 0.01 0.01 100.60 79.3 4.3 9.4 6.8 0.2 0.1 

Grünbach G14_gr11 Zweiersdorf Fm Paleocene Grünbach 38.97 24.94 21.98 7.93 1.24 5.19 0.10 0.01 0.00 0.00 100.36 53.1 2.7 30.1 13.9 0.3 0.0 

Grünbach G14_gr12 Zweiersdorf Fm Paleocene Grünbach 38.37 29.60 22.03 7.45 1.32 1.50 0.04 0.02 0.03 0.01 100.35 64.2 2.9 28.8 4.0 0.1 0.0 

Grünbach G14_gr13 Zweiersdorf Fm Paleocene Grünbach 37.69 29.91 21.27 2.32 1.96 7.07 0.13 0.04 0.03 0.00 100.40 66.4 4.4 9.2 19.6 0.4 0.1 

Grünbach G14_gr14 Zweiersdorf Fm Paleocene Grünbach 37.35 34.57 21.03 1.36 0.09 5.60 0.08 0.00 0.05 0.00 100.14 78.1 0.2 5.5 15.9 0.3 0.0 

Grünbach G14_gr15 Zweiersdorf Fm Paleocene Grünbach 37.48 28.85 21.15 1.98 3.31 7.41 0.08 0.00 0.05 0.01 100.30 63.8 7.4 7.8 20.7 0.2 0.0 

Grünbach G14_gr16 Zweiersdorf Fm Paleocene Grünbach 37.42 29.74 21.53 2.45 1.44 7.45 0.07 0.00 0.02 0.01 100.14 65.9 3.2 9.7 20.9 0.2 0.0 

Grünbach G14_gr17 Zweiersdorf Fm Paleocene Grünbach 37.81 31.21 21.38 3.47 0.42 5.93 0.07 0.04 0.03 0.01 100.35 68.7 0.9 13.6 16.4 0.2 0.1 

Grünbach G14_gr18 Zweiersdorf Fm Paleocene Grünbach 37.73 30.87 21.40 2.89 0.53 6.73 0.11 0.02 0.03 0.01 100.32 68.3 1.2 11.4 18.7 0.3 0.0 

Grünbach G14_gr19 Zweiersdorf Fm Paleocene Grünbach 37.15 27.45 21.39 1.29 5.88 7.38 0.16 0.01 0.01 0.00 100.72 60.8 13.2 5.1 20.4 0.5 0.0 

Grünbach G14_gr20 Zweiersdorf Fm Paleocene Grünbach 37.33 32.87 21.50 3.76 0.49 4.07 0.08 0.02 0.05 0.01 100.17 72.6 1.1 14.8 11.2 0.2 0.0 

Grünbach G14_gr21 Zweiersdorf Fm Paleocene Grünbach 37.37 30.74 21.54 2.27 1.39 7.20 0.09 0.01 0.03 0.01 100.65 67.7 3.1 8.9 20.0 0.3 0.0 

Grünbach G14_gr23 Zweiersdorf Fm Paleocene Grünbach 37.55 31.16 21.61 2.60 0.91 6.89 0.07 0.02 0.02 0.01 100.83 68.4 2.0 10.2 19.1 0.2 0.0 

Grünbach G14_gr24 Zweiersdorf Fm Paleocene Grünbach 37.69 30.75 21.75 3.06 0.35 7.19 0.06 0.02 0.02 0.00 100.89 67.2 0.8 11.9 19.9 0.2 0.0 

Grünbach G14_gr25 Zweiersdorf Fm Paleocene Grünbach 37.82 30.58 21.61 3.11 0.13 7.16 0.07 0.02 0.03 0.01 100.52 67.3 0.3 12.2 20.0 0.2 0.0 

Grünbach G14_gr26 Zweiersdorf Fm Paleocene Grünbach 37.85 27.93 21.69 2.65 2.87 7.85 0.18 0.01 0.02 0.00 101.06 61.2 6.4 10.4 21.5 0.5 0.0 
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          SiO2 FeO Al2O3 MgO MnO CaO TiO2 Cr2O3 Na2O NiO Total Alm Sps Prp Grs And Uva 

Gosau Sample Formation Age Location [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] 

Grünbach G14_gr27 Zweiersdorf Fm Paleocene Grünbach 37.36 32.52 21.46 2.88 1.67 4.75 0.04 0.02 0.02 0.01 100.73 71.6 3.7 11.3 13.3 0.1 0.0 

Grünbach G14_gr28 Zweiersdorf Fm Paleocene Grünbach 37.40 30.88 21.65 2.40 0.82 7.34 0.09 0.03 0.03 0.00 100.62 68.1 1.8 9.4 20.4 0.3 0.1 

Grünbach G14_gr29 Zweiersdorf Fm Paleocene Grünbach 37.53 27.99 21.48 2.14 2.47 8.53 0.09 0.02 0.02 0.00 100.27 61.9 5.5 8.4 23.8 0.3 0.0 

Grünbach G14_gr30 Zweiersdorf Fm Paleocene Grünbach 37.32 26.71 21.17 1.24 3.74 10.28 0.11 0.01 0.02 0.00 100.60 58.2 8.2 4.8 28.4 0.3 0.0 

Grünbach G14_gr31 Zweiersdorf Fm Paleocene Grünbach 38.46 28.36 21.71 6.73 1.21 4.25 0.04 0.02 0.00 0.00 100.77 60.3 2.6 25.5 11.4 0.1 0.0 

Grünbach G14_gr32 Zweiersdorf Fm Paleocene Grünbach 38.08 29.19 21.61 3.68 0.76 7.35 0.06 0.00 0.01 0.03 100.76 63.6 1.7 14.3 20.3 0.2 0.0 

Grünbach G14_gr33 Zweiersdorf Fm Paleocene Grünbach 37.53 30.17 21.71 2.74 1.19 7.15 0.02 0.00 0.02 0.01 100.54 66.4 2.7 10.7 20.1 0.1 0.0 

Grünbach G14_gr34 Zweiersdorf Fm Paleocene Grünbach 37.83 27.22 21.76 2.72 2.27 8.83 0.04 0.02 0.02 0.01 100.71 59.6 5.0 10.6 24.6 0.1 0.0 

Grünbach G14_gr35 Zweiersdorf Fm Paleocene Grünbach 37.57 29.26 21.43 1.67 2.28 8.30 0.13 0.03 0.03 0.02 100.73 64.8 5.1 6.6 23.1 0.4 0.1 

Grünbach G14_gr36 Zweiersdorf Fm Paleocene Grünbach 37.47 31.60 21.31 1.87 0.98 7.19 0.14 0.04 0.02 0.03 100.64 70.0 2.2 7.4 19.9 0.4 0.1 

Grünbach G14_gr37 Zweiersdorf Fm Paleocene Grünbach 37.66 30.76 21.70 2.76 0.43 7.31 0.04 0.01 0.02 0.00 100.67 67.6 1.0 10.8 20.5 0.1 0.0 

Grünbach G14_gr38 Zweiersdorf Fm Paleocene Grünbach 37.31 25.44 21.24 1.16 3.71 10.67 0.31 0.02 0.04 0.00 99.90 56.6 8.4 4.6 29.5 0.9 0.0 

Grünbach G14_gr39 Zweiersdorf Fm Paleocene Grünbach 37.71 24.86 21.40 1.69 6.27 8.81 0.12 0.00 0.02 0.01 100.87 54.6 13.9 6.6 24.5 0.3 0.0 

Grünbach G14_gr40 Zweiersdorf Fm Paleocene Grünbach 37.70 31.81 21.59 3.54 1.12 4.96 0.05 0.02 0.03 0.00 100.82 69.7 2.5 13.8 13.8 0.1 0.0 

Studienka B6C_grt1 Košariská Fm Campanian Brezová 37.05 19.74 20.59 0.53 13.76 7.95 0.16 0.00 0.00 0.00 99.77 44.1 31.1 2.1 22.3 0.5 0.0 

Studienka B6C_grt2 Košariská Fm Campanian Brezová 36.78 27.40 20.88 0.82 10.93 3.33 0.17 0.00 0.03 0.00 100.34 62.0 25.0 3.3 9.1 0.5 0.0 

Studienka B6C_grt3 Košariská Fm Campanian Brezová 36.60 18.08 20.65 0.56 19.35 4.47 0.23 0.00 0.00 0.00 99.94 40.7 44.1 2.2 12.2 0.7 0.0 

Studienka B2B_grt1 Priepastné Fm Paleocene Brezová 36.20 25.83 20.92 0.99 9.68 4.86 0.16 0.00 0.05 0.00 98.69 59.2 22.5 4.0 13.8 0.5 0.0 

Studienka B2B_grt2 Priepastné Fm Paleocene Brezová 37.04 27.84 21.01 0.59 5.47 8.23 0.13 0.00 0.03 0.00 100.35 61.9 12.3 2.3 23.0 0.4 0.0 

Studienka B2B_grt3 Priepastné Fm Paleocene Brezová 37.52 30.72 21.53 3.01 0.65 6.65 0.08 0.00 0.08 0.00 100.23 67.9 1.5 11.9 18.6 0.3 0.0 

Studienka B2B_grt4 Priepastné Fm Paleocene Brezová 36.94 28.88 21.17 0.88 5.19 6.81 0.10 0.00 0.05 0.00 100.00 65.0 11.8 3.5 19.3 0.3 0.0 

Studienka B2B_grt5 Priepastné Fm Paleocene Brezová 36.69 32.32 21.16 1.14 4.78 3.90 0.04 0.00 0.01 0.00 100.04 73.1 10.9 4.6 11.2 0.1 0.0 

Studienka B2B_grt6 Priepastné Fm Paleocene Brezová 37.03 32.54 21.29 1.30 0.98 6.83 0.08 0.00 0.05 0.00 100.10 73.0 2.2 5.2 19.4 0.2 0.0 

Studienka B2B_grt7 Priepastné Fm Paleocene Brezová 36.77 28.60 20.99 1.27 7.69 4.37 0.13 0.00 0.00 0.00 99.82 64.6 17.6 5.1 12.3 0.4 0.0 

Studienka B2B_grt8 Priepastné Fm Paleocene Brezová 36.43 28.16 20.89 0.97 9.32 3.29 0.10 0.00 0.07 0.00 99.21 64.7 21.7 4.0 9.4 0.3 0.0 

Studienka B2B_grt9 Priepastné Fm Paleocene Brezová 36.52 32.93 20.91 1.24 5.89 2.30 0.08 0.00 0.00 0.00 99.88 74.8 13.5 5.0 6.4 0.3 0.0 

Studienka B2B_grt10 Priepastné Fm Paleocene Brezová 36.56 30.40 20.72 1.18 7.23 3.43 0.15 0.00 0.05 0.00 99.73 68.7 16.6 4.8 9.5 0.4 0.0 

Studienka B2B_grt11 Priepastné Fm Paleocene Brezová 37.51 28.48 21.53 3.86 5.85 3.27 0.05 0.00 0.09 0.00 100.64 62.6 13.0 15.1 9.1 0.2 0.0 

Studienka B2B_grt12 Priepastné Fm Paleocene Brezová 36.80 32.47 21.09 1.36 3.86 4.37 0.11 0.00 0.01 0.00 100.07 73.1 8.8 5.5 12.3 0.3 0.0 

Studienka B2B_grt13 Priepastné Fm Paleocene Brezová 36.70 33.65 21.07 1.42 3.25 3.70 0.10 0.00 0.03 0.00 99.91 76.1 7.4 5.7 10.4 0.3 0.0 

Studienka B2B_grt14 Priepastné Fm Paleocene Brezová 36.88 31.41 21.22 0.93 3.98 5.79 0.09 0.00 0.04 0.00 100.34 70.6 9.1 3.7 16.4 0.3 0.0 

Studienka B2B_grt15 Priepastné Fm Paleocene Brezová 37.86 30.25 21.82 6.51 1.77 1.65 0.05 0.00 0.03 0.00 99.94 66.1 3.9 25.4 4.5 0.2 0.0 

Studienka B1_grt1 not defined Paleocene Brezová 36.58 29.06 21.14 2.09 9.47 1.39 0.09 0.00 0.07 0.00 99.89 65.8 21.7 8.4 3.7 0.3 0.0 

Studienka B1_grt2 not defined Paleocene Brezová 36.78 29.40 21.18 2.50 8.12 1.67 0.06 0.00 0.02 0.00 99.72 66.5 18.6 10.1 4.6 0.2 0.0 

Studienka B1_grt3 not defined Paleocene Brezová 36.00 34.13 20.71 0.27 7.63 0.85 0.09 0.00 0.01 0.00 99.67 78.6 17.8 1.1 2.2 0.3 0.0 

Studienka B1_grt4 not defined Paleocene Brezová 37.40 30.91 21.50 1.96 0.59 7.90 0.09 0.00 0.03 0.00 100.37 68.5 1.3 7.7 22.2 0.3 0.0 

Studienka B1_grt5 not defined Paleocene Brezová 37.68 29.28 21.66 4.04 3.40 3.66 0.22 0.00 0.02 0.00 99.94 65.6 7.7 16.1 9.9 0.7 0.0 

Studienka B1_grt6 not defined Paleocene Brezová 37.00 32.25 21.59 3.17 3.70 2.33 0.07 0.00 0.01 0.00 100.13 72.2 8.4 12.7 6.5 0.2 0.0 

Studienka B1_grt7 not defined Paleocene Brezová 36.81 34.32 21.34 2.69 0.95 3.59 0.05 0.00 0.05 0.00 99.78 76.8 2.1 10.7 10.1 0.1 0.0 

Studienka B1_grt8 not defined Paleocene Brezová 37.95 30.85 22.04 5.85 1.68 1.99 0.06 0.00 0.04 0.00 100.46 67.8 3.7 22.9 5.4 0.2 0.0 

Studienka B1_grt9 not defined Paleocene Brezová 36.71 37.46 21.07 2.39 1.60 0.43 0.05 0.00 0.05 0.00 99.77 85.3 3.7 9.7 1.1 0.2 0.0 

Studienka B1_grt10 not defined Paleocene Brezová 37.43 32.12 21.45 4.62 1.87 2.03 0.07 0.00 0.06 0.00 99.65 71.6 4.2 18.4 5.6 0.2 0.0 

Studienka B1_grt11 not defined Paleocene Brezová 36.73 33.78 21.02 1.25 2.51 4.57 0.06 0.00 0.08 0.00 99.99 76.1 5.7 5.0 13.0 0.2 0.0 

Studienka B1_grt12 not defined Paleocene Brezová 37.45 31.87 21.72 5.24 1.96 1.83 0.02 0.00 0.00 0.00 100.09 70.0 4.4 20.5 5.1 0.1 0.0 

Studienka B1_grt13 not defined Paleocene Brezová 37.15 31.34 21.19 1.21 0.93 7.92 0.20 0.00 0.03 0.00 99.95 70.3 2.1 4.8 22.1 0.6 0.0 

Studienka B1_grt14 not defined Paleocene Brezová 37.13 30.15 21.37 2.64 3.89 4.26 0.04 0.00 0.06 0.00 99.55 68.1 8.9 10.6 12.2 0.1 0.0 

Studienka B1_grt15 not defined Paleocene Brezová 36.95 32.43 21.59 3.21 4.42 1.18 0.08 0.00 0.00 0.00 99.86 73.5 10.1 13.0 3.2 0.2 0.0 
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          SiO2 FeO Al2O3 MgO MnO CaO TiO2 Cr2O3 Na2O NiO Total Alm Sps Prp Grs And Uva 

Gosau Sample Formation Age Location [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] [wt.%] 

Studienka B1_grt16 not defined Paleocene Brezová 37.46 31.30 21.40 3.44 3.04 3.51 0.03 0.00 0.03 0.00 100.20 69.6 6.8 13.6 9.9 0.1 0.0 

Studienka B1_grt17 not defined Paleocene Brezová 36.86 33.58 21.36 1.87 1.99 4.48 0.03 0.00 0.01 0.00 100.17 75.2 4.5 7.5 12.7 0.1 0.0 

Studienka Z1_gr2 not defined Paleocene Závod 68 37.35 29.31 21.42 3.36 2.79 5.81 0.04 0.01 0.00 0.04 100.13 64.3 6.2 13.1 16.2 0.1 0.0 

Studienka Z1_gr3 not defined Paleocene Závod 68 37.47 31.46 21.32 1.74 0.40 7.82 0.10 0.03 0.00 0.00 100.34 69.9 0.9 6.9 21.9 0.3 0.1 

Studienka Z1_gr4 not defined Paleocene Závod 68 37.20 30.36 21.31 1.07 1.18 9.00 0.06 0.02 0.00 0.02 100.22 67.5 2.7 4.2 25.4 0.2 0.0 

Studienka Z1_gr6 not defined Paleocene Závod 68 37.05 29.03 21.16 0.86 5.52 6.94 0.14 0.03 0.02 0.02 100.76 64.4 12.4 3.4 19.3 0.4 0.1 

Studienka Z1_gr7 not defined Paleocene Závod 68 37.82 31.14 21.66 5.58 1.36 2.17 0.03 0.05 0.00 0.04 99.86 68.8 3.1 22.0 5.9 0.1 0.1 

Studienka Z1_gr8 not defined Paleocene Závod 68 37.49 30.75 21.23 1.53 1.01 8.28 0.12 0.02 0.01 0.00 100.44 68.2 2.3 6.0 23.1 0.4 0.1 

Studienka Z1_gr9 not defined Paleocene Závod 68 37.06 34.22 21.19 1.26 0.33 6.12 0.09 0.01 0.00 0.03 100.29 76.7 0.7 5.0 17.3 0.3 0.0 

Studienka Z1_gr10 not defined Paleocene Závod 68 37.15 23.36 21.08 0.67 8.29 9.37 0.15 0.00 0.02 0.00 100.09 52.0 18.7 2.7 26.3 0.4 0.0 

Studienka Z1_gr11 not defined Paleocene Závod 68 37.22 26.15 21.16 1.77 4.94 8.25 0.03 0.01 0.00 0.00 99.52 58.3 11.1 7.0 23.5 0.1 0.0 

Studienka Z1_gr13 not defined Paleocene Závod 68 36.72 29.41 21.02 1.21 6.85 4.80 0.08 0.02 0.03 0.00 100.13 65.9 15.5 4.8 13.5 0.2 0.0 

Studienka Z1_gr14 not defined Paleocene Závod 68 37.39 28.23 21.45 2.13 2.95 7.82 0.03 0.02 0.00 0.03 100.04 62.7 6.6 8.4 22.1 0.1 0.0 

Studienka Z1_gr15 not defined Paleocene Závod 68 37.11 31.56 21.13 2.63 4.40 3.04 0.03 0.03 0.02 0.00 99.95 70.8 10.0 10.5 8.6 0.1 0.1 

Studienka Z1_gr17 not defined Paleocene Závod 68 37.96 29.32 21.55 5.32 1.23 4.35 0.03 0.01 0.01 0.02 99.78 64.3 2.7 20.8 12.1 0.1 0.0 

Studienka Z1_gr18 not defined Paleocene Závod 68 37.76 31.44 21.69 5.60 1.42 2.24 0.02 0.06 0.00 0.01 100.25 68.8 3.1 21.8 6.1 0.1 0.1 

Studienka Z1_gr19 not defined Paleocene Závod 68 37.34 30.43 21.12 1.52 0.96 8.29 0.14 0.00 0.04 0.03 99.87 68.0 2.2 6.1 23.3 0.4 0.0 

Studienka Z1_gr20 not defined Paleocene Závod 68 37.28 32.02 21.11 2.04 1.48 5.56 0.06 0.00 0.06 0.00 99.60 72.3 3.4 8.2 15.9 0.2 0.0 

Studienka Z1_gr21 not defined Paleocene Závod 68 37.24 32.66 21.21 3.44 3.04 2.22 0.04 0.00 0.01 0.00 99.86 73.0 6.9 13.7 6.3 0.1 0.0 

Studienka Z1_gr22 not defined Paleocene Závod 68 36.99 31.91 21.12 1.85 1.36 5.87 0.09 0.01 0.00 0.00 99.21 72.3 3.1 7.5 16.8 0.3 0.0 

Studienka Z1_gr23 not defined Paleocene Závod 68 36.82 26.81 21.10 0.90 7.37 6.99 0.06 0.01 0.02 0.03 100.10 59.8 16.6 3.6 19.8 0.2 0.0 

Studienka Z1_gr24 not defined Paleocene Závod 68 37.24 26.59 21.08 0.78 4.75 9.40 0.16 0.04 0.00 0.00 100.03 59.3 10.7 3.1 26.3 0.5 0.1 

Studienka B3B_grt1 Jablonka Fm Eocene Brezová 36.93 27.02 20.94 0.84 7.41 6.29 0.09 0.00 0.00 0.00 99.52 61.3 17.0 3.4 18.0 0.3 0.0 

Studienka B3B_grt2 Jablonka Fm Eocene Brezová 36.97 25.68 20.83 1.06 8.99 6.17 0.14 0.00 0.00 0.00 99.83 57.6 20.4 4.2 17.3 0.4 0.0 

Studienka B3B_grt3 Jablonka Fm Eocene Brezová 36.87 30.12 21.08 0.78 2.63 7.78 0.10 0.00 0.03 0.00 99.39 68.2 6.0 3.2 22.3 0.3 0.0 

Studienka B3B_grt4 Jablonka Fm Eocene Brezová 37.89 11.04 21.40 0.48 8.56 20.67 0.07 0.00 0.01 0.00 100.12 23.5 18.4 1.8 56.1 0.2 0.0 

Studienka B3B_grt5 Jablonka Fm Eocene Brezová 37.37 30.54 21.62 3.93 2.67 3.69 0.00 0.00 0.00 0.00 99.82 67.9 6.0 15.6 10.5 0.0 0.0 

Studienka B3B_grt6 Jablonka Fm Eocene Brezová 37.95 31.33 21.91 6.14 1.11 1.26 0.00 0.00 0.03 0.00 99.72 69.6 2.5 24.3 3.6 0.0 0.0 
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          SiO2 FeO Al2O3 MgO MnO CaO TiO2 Cr2O3 NiO ZnO Total Mg# Cr# Fe
2+

 

Gosau Sample Formation Age Location [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] 

Gießhübl MTW4_sp1 not defined Con-San Mitterwäldchen 0.00 17.61 15.99 10.14 0.21 0.00 0.08 54.49 0.03 0.20 98.73 0.51 0.81 3.83 

Gießhübl MTW4_sp2 not defined Con-San Mitterwäldchen 0.02 15.92 12.40 12.21 0.22 0.00 0.13 58.49 0.06 0.10 99.53 0.58 0.86 3.45 

Gießhübl MTW4_sp3 not defined Con-San Mitterwäldchen 0.00 17.98 19.10 12.05 0.18 0.00 0.04 50.58 0.08 0.07 100.09 0.54 0.77 3.79 

Gießhübl MTW4_sp4 not defined Con-San Mitterwäldchen 0.00 15.43 26.01 12.45 0.14 0.00 0.08 43.85 0.13 0.14 98.22 0.59 0.68 3.18 

Gießhübl MTW4_sp5 not defined Con-San Mitterwäldchen 0.12 17.64 23.62 10.18 0.24 0.00 0.10 45.27 0.10 0.09 97.35 0.51 0.71 3.74 

Gießhübl MTW4_sp6 not defined Con-San Mitterwäldchen 0.00 14.35 26.96 9.25 0.12 0.00 0.06 45.35 0.14 0.09 96.31 0.54 0.68 3.01 

Gießhübl MTW4_sp7 not defined Con-San Mitterwäldchen 0.00 17.39 28.55 12.65 0.17 0.02 0.16 40.65 0.09 0.19 99.86 0.57 0.65 3.51 

Gießhübl MTW4_sp8 not defined Con-San Mitterwäldchen 0.02 16.39 24.38 13.41 0.18 0.01 0.06 44.70 0.12 0.11 99.38 0.59 0.70 3.37 

Gießhübl MTW4_sp9 not defined Con-San Mitterwäldchen 0.00 20.16 20.83 12.07 0.24 0.00 0.07 45.36 0.13 0.12 98.98 0.52 0.74 4.28 

Gießhübl MTW4_sp1 not defined Con-San Mitterwäldchen 0.00 15.63 30.41 11.47 0.16 0.01 0.06 40.08 0.10 0.20 98.11 0.57 0.63 3.17 

Gießhübl MTW4_sp1 not defined Con-San Mitterwäldchen 0.01 12.91 28.70 12.93 0.12 0.00 0.02 43.11 0.07 0.15 98.01 0.64 0.66 2.61 

Gießhübl MTW4_sp1 not defined Con-San Mitterwäldchen 0.00 16.84 26.68 13.04 0.16 0.00 0.07 42.36 0.08 0.19 99.42 0.58 0.67 3.43 

Gießhübl L16_sp3 not defined Con-San Lilienfeld 0.03 12.35 42.07 17.76 0.12 0.02 0.07 26.58 0.27 0.12 99.38 0.72 0.45 2.31 

Gießhübl L16_sp4 not defined Con-San Lilienfeld 0.02 12.59 54.30 18.55 0.08 0.02 0.04 13.30 0.34 0.20 99.43 0.72 0.24 2.24 

Gießhübl L16_sp5 not defined Con-San Lilienfeld 0.01 16.94 23.36 12.68 0.17 0.01 0.07 44.90 0.11 0.11 98.36 0.57 0.71 3.54 

Gießhübl L16_sp6 not defined Con-San Lilienfeld 0.02 15.69 32.01 14.52 0.15 0.00 0.09 36.74 0.11 0.14 99.47 0.62 0.59 3.10 

Gießhübl L16_sp7 not defined Con-San Lilienfeld 0.01 16.79 29.69 13.98 0.15 0.01 0.05 38.04 0.12 0.17 99.01 0.60 0.62 3.38 

Gießhübl L16_sp8 not defined Con-San Lilienfeld 0.00 16.48 27.33 13.67 0.13 0.02 0.11 41.42 0.12 0.14 99.40 0.60 0.66 3.34 

Gießhübl L16_sp9 not defined Con-San Lilienfeld 0.00 17.01 28.31 13.84 0.17 0.00 0.05 39.73 0.12 0.20 99.44 0.59 0.64 3.44 

Gießhübl L16_sp10 not defined Con-San Lilienfeld 0.00 18.72 22.50 11.96 0.17 0.00 0.04 45.81 0.13 0.17 99.51 0.53 0.72 3.91 

Gießhübl L16_sp11 not defined Con-San Lilienfeld 0.04 15.95 26.34 13.88 0.15 0.01 0.09 42.52 0.08 0.03 99.08 0.61 0.67 3.25 

Gießhübl L16_sp12 not defined Con-San Lilienfeld 0.04 17.43 20.41 13.23 0.17 0.00 0.05 47.36 0.17 0.10 98.95 0.58 0.75 3.67 

Gießhübl L16_sp13 not defined Con-San Lilienfeld 0.01 12.59 32.90 16.04 0.16 0.00 0.09 37.08 0.20 0.08 99.15 0.69 0.59 2.46 

Gießhübl L16_sp14 not defined Con-San Lilienfeld 0.02 14.96 23.62 13.20 0.18 0.00 0.10 45.97 0.12 0.08 98.25 0.61 0.71 3.11 

Gießhübl L16_sp15 not defined Con-San Lilienfeld 0.02 18.95 14.33 10.19 0.29 0.00 0.08 54.17 0.06 0.22 98.30 0.49 0.83 4.18 

Gießhübl L16_sp16 not defined Con-San Lilienfeld 0.01 15.22 27.99 14.21 0.15 0.00 0.05 41.58 0.10 0.15 99.46 0.63 0.66 3.06 

Gießhübl L16_sp17 not defined Con-San Lilienfeld 0.03 19.40 23.32 11.51 0.18 0.00 0.05 44.08 0.10 0.22 98.88 0.51 0.71 4.07 

Gießhübl L16_sp18 not defined Con-San Lilienfeld 0.01 16.67 25.01 13.28 0.16 0.00 0.03 43.79 0.07 0.12 99.15 0.59 0.69 3.43 

Gießhübl L16_sp19 not defined Con-San Lilienfeld 0.00 15.13 35.01 15.70 0.17 0.01 0.09 32.72 0.15 0.12 99.09 0.65 0.54 2.95 

Gießhübl L16_sp20 not defined Con-San Lilienfeld 0.00 15.65 21.84 12.74 0.11 0.00 0.03 48.47 0.13 0.16 99.14 0.59 0.74 3.26 

Gießhübl L16_sp21 not defined Con-San Lilienfeld 0.02 15.68 26.83 14.20 0.19 0.01 0.06 42.34 0.09 0.12 99.52 0.62 0.67 3.17 

Gießhübl L16_sp22 not defined Con-San Lilienfeld 0.01 14.64 29.47 14.80 0.11 0.00 0.06 39.70 0.12 0.07 98.98 0.64 0.63 2.93 

Gießhübl L16_sp23 not defined Con-San Lilienfeld 0.02 13.88 28.92 15.47 0.13 0.00 0.14 40.68 0.16 0.09 99.49 0.67 0.64 2.76 

Gießhübl L16_sp24 not defined Con-San Lilienfeld 0.05 15.19 24.59 14.66 0.10 0.00 0.28 43.75 0.20 0.12 98.94 0.63 0.69 3.11 

Gießhübl L16_sp25 not defined Con-San Lilienfeld 0.03 15.30 28.80 14.02 0.16 0.01 0.02 41.01 0.10 0.12 99.57 0.62 0.65 3.06 

Gießhübl L221_sp1 not defined Con-San Lilienfeld 0.02 14.75 26.85 12.83 0.13 0.00 0.04 43.41 0.11 0.11 98.23 0.61 0.67 3.02 

Gießhübl L221_sp2 not defined Con-San Lilienfeld 0.00 16.63 26.40 13.53 0.14 0.01 0.04 42.42 0.08 0.11 99.35 0.59 0.67 3.39 

Gießhübl L221_sp3 not defined Con-San Lilienfeld 0.01 15.33 26.61 14.13 0.15 0.00 0.02 42.48 0.12 0.14 99.00 0.62 0.67 3.12 

Gießhübl L221_sp4 not defined Con-San Lilienfeld 0.00 15.10 26.01 13.88 0.13 0.01 0.02 43.45 0.10 0.18 98.89 0.62 0.68 3.08 

Gießhübl L221_sp5 not defined Con-San Lilienfeld 0.00 18.44 21.94 11.90 0.21 0.00 0.02 47.07 0.03 0.21 99.80 0.54 0.73 3.85 

Gießhübl L221_sp6 not defined Con-San Lilienfeld 0.01 14.17 26.83 14.05 0.19 0.01 0.13 43.56 0.07 0.11 99.14 0.64 0.68 2.86 

Gießhübl L221_sp7 not defined Con-San Lilienfeld 0.00 14.19 25.69 14.20 0.13 0.01 0.03 45.19 0.09 0.23 99.75 0.64 0.69 2.87 

Gießhübl L221_sp8 not defined Con-San Lilienfeld 0.03 15.22 25.08 14.02 0.12 0.00 0.05 44.29 0.15 0.08 99.02 0.62 0.69 3.11 

Gießhübl L221_sp9 not defined Con-San Lilienfeld 0.00 18.47 18.42 11.63 0.16 0.01 0.04 50.38 0.08 0.15 99.32 0.53 0.78 3.94 

Gießhübl L221_sp1 not defined Con-San Lilienfeld 0.01 19.00 24.85 11.54 0.20 0.00 0.09 42.79 0.14 0.12 98.75 0.52 0.69 3.96 

Gießhübl L221_sp1 not defined Con-San Lilienfeld 0.46 15.43 20.09 11.75 0.19 0.20 0.05 50.03 0.08 0.10 98.37 0.58 0.76 3.26 

Gießhübl L221_sp1 not defined Con-San Lilienfeld 0.05 14.64 21.13 12.70 0.14 0.01 0.11 49.88 0.05 0.15 98.86 0.61 0.75 3.06 
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          SiO2 FeO Al2O3 MgO MnO CaO TiO2 Cr2O3 NiO ZnO Total Mg# Cr# Fe
2+

 

Gosau Sample Formation Age Location [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] 

Gießhübl L221_sp1 not defined Con-San Lilienfeld 0.00 16.85 21.69 11.09 0.17 0.01 0.16 47.96 0.06 0.16 98.13 0.54 0.74 3.57 

Gießhübl L221_sp1 not defined Con-San Lilienfeld 0.00 14.21 33.81 15.21 0.15 0.00 0.09 35.29 0.11 0.13 99.00 0.66 0.57 2.78 

Gießhübl L221_sp1 not defined Con-San Lilienfeld 0.00 23.07 16.81 7.50 0.28 0.02 0.16 49.93 0.03 0.20 98.00 0.37 0.79 5.14 

Gießhübl L221_sp1 not defined Con-San Lilienfeld 0.00 22.09 11.70 8.46 0.29 0.00 0.21 55.99 0.08 0.28 99.09 0.41 0.86 4.97 

Gießhübl L221_sp1 not defined Con-San Lilienfeld 0.01 19.57 16.48 10.42 0.22 0.00 0.04 52.47 0.08 0.20 99.47 0.49 0.80 4.23 

Gießhübl L221_sp1 not defined Con-San Lilienfeld 0.00 13.57 20.56 13.98 0.15 0.00 0.01 51.11 0.07 0.08 99.54 0.65 0.76 2.81 

Gießhübl L221_sp1 not defined Con-San Lilienfeld 0.01 16.14 21.62 12.29 0.15 0.01 0.43 48.06 0.08 0.16 98.95 0.58 0.74 3.37 

Gießhübl L221_sp2 not defined Con-San Lilienfeld 0.00 15.54 24.74 11.55 0.15 0.00 0.06 45.59 0.10 0.18 97.91 0.57 0.70 3.24 

Gießhübl TA8_sp1 Nierental Fm Campanian Tasshof 0.02 16.06 25.67 13.14 0.18 0.00 0.02 44.58 0.08 0.14 99.89 0.59 0.69 3.26 

Gießhübl TA8_sp2 Nierental Fm Campanian Tasshof 0.00 20.27 20.00 12.00 0.17 0.01 0.23 46.49 0.06 0.13 99.36 0.51 0.75 4.31 

Gießhübl TA8_sp3 Nierental Fm Campanian Tasshof 0.00 17.37 21.83 12.76 0.19 0.02 0.07 47.08 0.06 0.07 99.45 0.57 0.73 3.62 

Gießhübl TA8_sp4 Nierental Fm Campanian Tasshof 0.02 19.50 18.70 10.96 0.22 0.03 0.03 50.23 0.08 0.19 99.96 0.50 0.77 4.15 

Gießhübl TA8_sp5 Nierental Fm Campanian Tasshof 0.01 18.01 21.94 12.41 0.18 0.01 0.05 46.75 0.08 0.13 99.57 0.55 0.73 3.76 

Gießhübl TA8_sp6 Nierental Fm Campanian Tasshof 0.00 14.78 26.68 14.02 0.18 0.02 0.06 43.73 0.07 0.18 99.72 0.63 0.68 2.98 

Gießhübl TA8_sp7 Nierental Fm Campanian Tasshof 0.00 18.75 24.61 13.23 0.18 0.00 0.07 42.10 0.11 0.10 99.14 0.56 0.69 3.88 

Gießhübl TA8_sp8 Nierental Fm Campanian Tasshof 0.00 15.66 34.38 14.41 0.16 0.01 0.06 34.72 0.10 0.31 99.79 0.62 0.56 3.06 

Gießhübl TA8_sp9 Nierental Fm Campanian Tasshof 0.00 20.62 15.76 9.56 0.26 0.03 0.06 53.16 0.07 0.17 99.68 0.45 0.81 4.49 

Gießhübl TA8_sp10 Nierental Fm Campanian Tasshof 0.00 21.15 13.25 8.87 0.26 0.00 0.11 55.34 0.02 0.24 99.26 0.43 0.84 4.69 

Gießhübl TA8_sp11 Nierental Fm Campanian Tasshof 0.01 18.77 17.17 11.03 0.19 0.02 0.06 52.05 0.05 0.17 99.51 0.51 0.80 4.03 

Gießhübl TA8_sp12 Nierental Fm Campanian Tasshof 0.02 19.41 11.78 9.67 0.24 0.00 0.07 58.32 0.07 0.13 99.71 0.47 0.86 4.29 

Gießhübl TA8_sp13 Nierental Fm Campanian Tasshof 0.03 14.57 31.93 15.28 0.12 0.00 0.06 37.57 0.09 0.18 99.84 0.65 0.60 2.86 

Gießhübl TA8_sp14 Nierental Fm Campanian Tasshof 0.00 21.20 25.09 11.23 0.21 0.00 0.04 40.99 0.11 0.23 99.11 0.49 0.68 4.44 

Gießhübl TA8_sp15 Nierental Fm Campanian Tasshof 0.02 20.51 12.33 9.26 0.27 0.00 0.06 56.74 0.05 0.24 99.47 0.45 0.86 4.55 

Gießhübl TA9_sp1 Nierental Fm Campanian Tasshof 0.00 15.16 33.80 14.91 0.13 0.00 0.06 34.77 0.15 0.17 99.15 0.64 0.57 2.98 

Gießhübl TA9_sp2 Nierental Fm Campanian Tasshof 0.00 16.67 37.24 14.33 0.15 0.01 0.05 30.55 0.18 0.30 99.47 0.61 0.51 3.23 

Gießhübl TA9_sp3 Nierental Fm Campanian Tasshof 0.00 18.12 24.91 12.48 0.17 0.00 0.03 43.60 0.11 0.17 99.58 0.55 0.69 3.73 

Gießhübl TA9_sp4 Nierental Fm Campanian Tasshof 0.00 16.15 24.52 12.83 0.18 0.00 0.06 45.46 0.08 0.22 99.50 0.59 0.70 3.32 

Gießhübl TA9_sp5 Nierental Fm Campanian Tasshof 0.00 15.54 32.82 14.91 0.14 0.00 0.04 35.59 0.15 0.22 99.41 0.63 0.58 3.06 

Gießhübl TA9_sp6 Nierental Fm Campanian Tasshof 0.00 15.81 27.67 14.25 0.12 0.01 0.20 41.67 0.15 0.07 99.94 0.62 0.66 3.17 

Gießhübl TA9_sp7 Nierental Fm Campanian Tasshof 0.00 17.68 14.85 11.02 0.20 0.00 0.07 55.36 0.08 0.13 99.39 0.53 0.83 3.83 

Gießhübl TA9_sp8 Nierental Fm Campanian Tasshof 0.00 19.10 21.92 11.14 0.14 0.03 0.03 46.51 0.07 0.21 99.15 0.51 0.73 4.03 

Gießhübl TA9_sp9 Nierental Fm Campanian Tasshof 0.00 17.82 20.21 12.31 0.18 0.00 0.06 48.72 0.09 0.14 99.53 0.55 0.76 3.75 

Gießhübl TA9_sp10 Nierental Fm Campanian Tasshof 0.00 16.21 32.76 14.42 0.14 0.00 0.05 35.32 0.15 0.25 99.30 0.61 0.58 3.21 

Gießhübl TA9_sp11 Nierental Fm Campanian Tasshof 0.00 17.33 23.01 12.33 0.20 0.02 0.18 46.41 0.04 0.20 99.72 0.56 0.72 3.59 

Gießhübl TA9_sp12 Nierental Fm Campanian Tasshof 0.00 19.03 19.46 11.01 0.20 0.02 0.11 49.69 0.04 0.19 99.73 0.51 0.77 4.04 

Gießhübl A3_sp1 L-Gießhübl Fm Maastr Aderklaa 92 0.04 20.16 14.81 10.12 0.22 0.00 0.06 52.85 0.08 0.19 98.53 0.47 0.82 4.44 

Gießhübl A3_sp2 L-Gießhübl Fm Maastr Aderklaa 92 0.01 17.64 25.29 12.92 0.17 0.02 0.10 42.01 0.19 0.17 98.51 0.57 0.68 3.65 

Gießhübl A3_sp3 L-Gießhübl Fm Maastr Aderklaa 92 0.01 19.31 17.17 11.01 0.24 0.00 0.13 50.59 0.04 0.13 98.63 0.50 0.79 4.19 

Gießhübl A3_sp4 L-Gießhübl Fm Maastr Aderklaa 92 0.01 14.75 24.92 11.91 0.12 0.02 0.07 45.11 0.10 0.18 97.19 0.59 0.70 3.08 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.00 19.24 23.69 11.42 0.19 0.01 0.23 44.39 0.06 
 

99.22 0.51 0.71 4.02 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.00 14.01 44.60 17.11 0.14 0.01 0.04 22.68 0.25 
 

98.82 0.69 0.39 2.62 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.00 14.33 39.74 16.32 0.10 0.01 0.08 27.89 0.18 
 

98.65 0.67 0.47 2.74 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.00 18.28 46.71 13.12 0.16 0.02 0.10 19.97 0.23 
 

98.58 0.56 0.35 3.46 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.02 11.07 52.50 19.02 0.11 0.00 0.11 16.43 0.32 
 

99.58 0.75 0.29 1.97 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.00 12.64 50.11 18.38 0.09 0.01 0.00 17.74 0.27 
 

99.24 0.72 0.31 2.29 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.02 15.77 16.43 9.80 0.20 0.00 0.11 55.20 0.08 
 

97.61 0.53 0.81 3.44 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.03 13.87 38.79 16.81 0.11 0.01 0.07 29.40 0.18   99.27 0.68 0.49 2.64 
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Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.03 13.86 39.23 16.86 0.09 0.00 0.07 29.07 0.20 
 

99.40 0.68 0.49 2.63 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.01 19.36 40.18 14.58 0.15 0.00 0.10 24.36 0.24 
 

98.99 0.57 0.44 3.75 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.02 16.72 30.91 14.23 0.13 0.00 0.34 36.96 0.11 
 

99.41 0.60 0.60 3.33 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.02 17.62 26.99 12.18 0.18 0.01 0.18 42.10 0.09 
 

99.38 0.55 0.67 3.60 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.00 21.09 9.99 9.26 0.26 0.00 0.23 57.70 0.08 
 

98.62 0.44 0.88 4.78 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.00 25.27 10.65 7.26 0.30 0.01 0.34 54.21 0.07 
 

98.10 0.34 0.87 5.84 

Glinzendorf T1-02_sp not defined Campanian Markgrn. T1 0.02 21.46 16.78 6.77 0.25 0.01 0.16 51.13 0.06 
 

96.63 0.36 0.80 4.83 

Glinzendorf T1-01_sp not defined Campanian Markgrn. T1 0.01 16.36 45.57 16.21 0.11 0.01 0.06 20.44 0.24 
 

99.00 0.64 0.36 3.06 

Glinzendorf T1-01_sp not defined Campanian Markgrn. T1 0.03 15.00 27.64 14.48 0.16 0.00 0.03 42.24 0.10 
 

99.69 0.63 0.66 3.01 

Glinzendorf T1-01_sp not defined Campanian Markgrn. T1 0.00 19.59 18.50 10.86 0.24 0.01 0.17 49.51 0.07 
 

98.96 0.50 0.77 4.21 

Grünbach G6B_sp1 Kreuzgraben Fm Con-San Grünbach 0.02 19.14 15.61 10.49 0.27 0.00 0.13 53.02 0.10 
 

98.78 0.49 0.81 4.43 

Grünbach G6B_sp2 Kreuzgraben Fm Con-San Grünbach 0.01 20.83 21.81 11.12 0.22 0.00 0.12 44.66 0.09 
 

98.86 0.43 0.72 5.02 

Grünbach G6B_sp3 Kreuzgraben Fm Con-San Grünbach 0.01 23.00 17.96 9.87 0.23 0.00 0.28 47.41 0.10 
 

98.87 0.66 0.77 2.74 

Grünbach G6B_sp4 Kreuzgraben Fm Con-San Grünbach 0.00 14.36 39.14 15.91 0.11 0.00 0.03 29.41 0.13 
 

99.09 0.54 0.49 3.92 

Grünbach G6B_sp5 Kreuzgraben Fm Con-San Grünbach 0.03 18.73 22.56 12.24 0.22 0.00 0.05 45.38 0.11 
 

99.31 0.48 0.72 4.18 

Grünbach G6B_sp6 Kreuzgraben Fm Con-San Grünbach 0.01 19.25 17.26 9.84 0.22 0.00 0.17 51.87 0.08 
 

98.69 0.61 0.79 3.23 

Grünbach G6B_sp7 Kreuzgraben Fm Con-San Grünbach 0.00 15.78 23.91 13.74 0.16 0.00 0.03 45.92 0.11 
 

99.66 0.43 0.71 4.57 

Grünbach G6B_sp8 Kreuzgraben Fm Con-San Grünbach 0.00 20.47 13.40 8.48 0.30 0.00 0.21 55.56 0.03 
 

98.44 0.38 0.84 5.08 

Grünbach G6B_sp9 Kreuzgraben Fm Con-San Grünbach 0.03 22.44 10.53 7.78 0.29 0.00 0.19 57.85 0.02 
 

99.12 0.62 0.88 3.17 

Grünbach G6B_sp10 Kreuzgraben Fm Con-San Grünbach 0.01 15.86 30.29 14.50 0.16 0.02 0.02 38.02 0.11 
 

98.98 0.53 0.62 4.04 

Grünbach G6B_sp11 Kreuzgraben Fm Con-San Grünbach 0.00 19.33 23.23 12.31 0.18 0.01 0.17 43.75 0.09 
 

99.07 0.56 0.71 3.53 

Grünbach G6B_sp12 Kreuzgraben Fm Con-San Grünbach 0.01 17.85 33.38 12.87 0.13 0.00 0.24 35.01 0.13 
 

99.62 0.52 0.57 4.15 

Grünbach G6B_sp13 Kreuzgraben Fm Con-San Grünbach 0.05 19.94 24.54 12.15 0.17 0.00 0.18 42.05 0.09 
 

99.16 0.53 0.69 4.16 

Grünbach G6B_sp14 Kreuzgraben Fm Con-San Grünbach 0.01 20.50 29.80 13.00 0.19 0.00 0.12 35.52 0.14 
 

99.27 0.47 0.60 4.45 

Grünbach G6B_sp15 Kreuzgraben Fm Con-San Grünbach 0.02 20.74 19.03 10.26 0.22 0.00 0.21 48.76 0.14 
 

99.38 0.72 0.77 2.32 

Grünbach G6B_sp16 Kreuzgraben Fm Con-San Grünbach 0.03 12.68 48.92 17.98 0.11 0.00 0.04 18.73 0.27 
 

98.75 0.58 0.33 3.55 

Grünbach G9_sp1 Maiersdorf Fm Con-San Grünbach 0.03 17.43 27.16 13.23 0.13 0.00 0.06 41.26 0.11 
 

99.40 0.54 0.66 4.02 

Grünbach G9_sp2 Maiersdorf Fm Con-San Grünbach 0.01 19.94 31.42 13.06 0.19 0.00 0.12 34.18 0.15 
 

99.06 0.34 0.58 5.85 

Grünbach G9_sp3 Maiersdorf Fm Con-San Grünbach 0.00 25.20 11.82 7.16 0.27 0.01 0.26 52.26 0.09 
 

97.07 0.53 0.85 4.08 

Grünbach G9_sp4 Maiersdorf Fm Con-San Grünbach 0.00 20.34 32.70 13.01 0.16 0.00 0.19 32.68 0.18 
 

99.27 0.51 0.56 4.12 

Grünbach G9_sp5 Maiersdorf Fm Con-San Grünbach 0.00 19.70 25.58 11.66 0.20 0.01 0.10 40.89 0.11 
 

98.25 0.67 0.67 2.83 

Grünbach G9_sp6 Maiersdorf Fm Con-San Grünbach 0.00 15.25 47.50 16.97 0.11 0.01 0.05 18.45 0.24 
 

98.58 0.61 0.33 3.19 

Grünbach G9_sp7 Maiersdorf Fm Con-San Grünbach 0.00 16.22 33.66 14.10 0.13 0.00 0.16 35.12 0.13 
 

99.52 0.54 0.57 3.71 

Grünbach G9_sp8 Maiersdorf Fm Con-San Grünbach 0.03 17.41 19.41 11.34 0.20 0.00 0.15 50.16 0.09 
 

98.79 0.29 0.77 5.21 

Grünbach G9_sp10 Maiersdorf Fm Con-San Grünbach 0.00 15.76 35.65 15.58 0.14 0.00 0.15 32.78 0.14 
 

100.21 0.64 0.54 3.04 

Grünbach G9_sp11 Maiersdorf Fm Con-San Grünbach 0.00 22.03 27.80 10.94 0.23 0.00 0.08 37.18 0.12 
 

98.38 0.47 0.63 4.59 

Grünbach G9_sp12 Maiersdorf Fm Con-San Grünbach 0.00 24.34 21.48 9.83 0.22 0.01 0.24 42.28 0.10 
 

98.48 0.42 0.72 5.26 

Grünbach G9_sp13 Maiersdorf Fm Con-San Grünbach 0.00 14.40 29.45 14.98 0.16 0.00 0.08 40.36 0.14 
 

99.56 0.65 0.64 2.86 

Grünbach G9_sp14 Maiersdorf Fm Con-San Grünbach 0.03 18.47 37.89 14.87 0.15 0.00 0.11 27.40 0.23 
 

99.16 0.59 0.48 3.59 

Grünbach G9_sp15 Maiersdorf Fm Con-San Grünbach 0.00 20.66 19.49 10.52 0.24 0.00 0.03 48.18 0.07 
 

99.19 0.48 0.76 4.43 

Grünbach G9_sp16 Maiersdorf Fm Con-San Grünbach 0.00 13.48 51.60 18.36 0.12 0.00 0.07 15.55 0.27 
 

99.45 0.71 0.28 2.43 

Grünbach M81_sp1 Grünbach Fm Campanian Grünbach 0.01 13.90 39.27 16.50 0.13 0.00 0.15 28.96 0.19 
 

99.10 0.68 0.49 2.65 

Grünbach M81_sp2 Grünbach Fm Campanian Grünbach 0.00 17.54 21.13 12.06 0.20 0.00 0.12 47.62 0.07 
 

98.73 0.55 0.74 3.70 

Grünbach M81_sp3 Grünbach Fm Campanian Grünbach 0.00 14.81 43.51 17.03 0.11 0.00 0.20 23.59 0.24 
 

99.50 0.67 0.41 2.77 

Grünbach M81_sp4 Grünbach Fm Campanian Grünbach 0.02 14.36 36.97 15.15 0.10 0.01 0.16 31.92 0.14 
 

98.83 0.65 0.52 2.78 

Grünbach M81_sp5 Grünbach Fm Campanian Grünbach 0.01 14.59 41.79 16.13 0.09 0.00 0.14 26.25 0.17 
 

99.16 0.66 0.45 2.76 

Grünbach M81_sp6 Grünbach Fm Campanian Grünbach 0.02 23.82 11.39 8.14 0.28 0.01 0.36 53.76 0.07   97.85 0.38 0.86 5.46 
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Grünbach M63_sp1 Grünbach Fm Campanian Grünbach 0.00 14.35 48.36 17.47 0.13 0.00 0.21 18.68 0.29 
 

99.49 0.69 0.33 2.62 

Grünbach M63_sp2 Grünbach Fm Campanian Grünbach 0.01 14.87 32.74 15.66 0.14 0.00 0.06 35.55 0.20 
 

99.23 0.65 0.58 2.92 

Grünbach M63_sp3 Grünbach Fm Campanian Grünbach 0.02 20.14 21.15 10.94 0.24 0.00 0.02 46.75 0.04 
 

99.30 0.49 0.74 4.27 

Grünbach M63_sp4 Grünbach Fm Campanian Grünbach 0.01 17.28 23.76 12.53 0.17 0.01 0.03 45.45 0.10 
 

99.34 0.56 0.71 3.58 

Grünbach M63_sp5 Grünbach Fm Campanian Grünbach 0.03 16.22 21.96 13.30 0.19 0.02 0.14 47.63 0.11 
 

99.61 0.59 0.74 3.36 

Grünbach M63_sp6 Grünbach Fm Campanian Grünbach 0.00 19.80 22.26 11.33 0.24 0.02 0.11 45.25 0.06 
 

99.06 0.51 0.72 4.18 

Grünbach M63_sp7 Grünbach Fm Campanian Grünbach 0.01 20.96 11.17 8.69 0.30 0.01 0.09 57.23 0.07 
 

98.52 0.43 0.87 4.73 

Grünbach M63_sp8 Grünbach Fm Campanian Grünbach 0.00 17.16 30.00 13.73 0.15 0.00 0.09 38.68 0.09 
 

99.90 0.59 0.62 3.43 

Grünbach M63_sp9 Grünbach Fm Campanian Grünbach 0.00 16.28 20.40 13.32 0.15 0.00 0.06 49.02 0.03 
 

99.25 0.59 0.75 3.41 

Grünbach M63_sp10 Grünbach Fm Campanian Grünbach 0.00 19.64 29.55 13.09 0.14 0.00 0.25 36.41 0.15 
 

99.23 0.54 0.61 3.98 

Grünbach M63_sp11 Grünbach Fm Campanian Grünbach 0.03 15.94 15.38 12.74 0.17 0.00 0.08 55.38 0.06 
 

99.77 0.59 0.82 3.40 

Grünbach M63_sp12 Grünbach Fm Campanian Grünbach 0.03 14.73 17.16 13.05 0.24 0.00 0.11 53.89 0.08 
 

99.29 0.61 0.80 3.12 

Grünbach M63_sp13 Grünbach Fm Campanian Grünbach 0.04 15.03 34.51 15.76 0.16 0.02 0.07 34.31 0.13 
 

100.02 0.65 0.56 2.91 

Grünbach M63_sp14 Grünbach Fm Campanian Grünbach 0.01 19.82 12.95 10.72 0.21 0.01 0.07 54.94 0.08 
 

98.81 0.49 0.84 4.38 

Grünbach M63_sp15 Grünbach Fm Campanian Grünbach 0.00 15.49 30.15 14.86 0.15 0.02 0.10 38.60 0.14 
 

99.50 0.63 0.62 3.08 

Grünbach M63_sp16 Grünbach Fm Campanian Grünbach 0.00 14.92 34.44 15.72 0.13 0.00 0.05 34.16 0.20 
 

99.61 0.65 0.56 2.90 

Grünbach M63_sp17 Grünbach Fm Campanian Grünbach 0.02 14.27 25.99 14.99 0.16 0.00 0.06 43.76 0.11 
 

99.36 0.65 0.68 2.88 

Grünbach M63_sp18 Grünbach Fm Campanian Grünbach 0.01 15.57 39.08 15.82 0.11 0.00 0.06 28.67 0.12 
 

99.44 0.64 0.48 2.98 

Grünbach M63_sp19 Grünbach Fm Campanian Grünbach 0.00 14.74 35.85 15.77 0.09 0.00 0.07 32.96 0.17 
 

99.65 0.66 0.54 2.85 

Grünbach M63_sp20 Grünbach Fm Campanian Grünbach 0.00 16.36 26.38 13.86 0.17 0.00 0.07 42.43 0.12 
 

99.39 0.60 0.67 3.33 

Grünbach G22_sp1 Grünbach Fm Campanian Grünbach 0.01 15.65 34.58 13.74 0.14 0.00 0.07 34.02 0.10 
 

98.30 0.61 0.56 3.09 

Grünbach G22_sp2 Grünbach Fm Campanian Grünbach 0.02 10.98 53.39 19.23 0.08 0.01 0.00 15.79 0.38 
 

99.88 0.76 0.27 1.94 

Grünbach G22_sp3 Grünbach Fm Campanian Grünbach 0.03 13.17 46.88 17.77 0.10 0.00 0.13 20.99 0.26 
 

99.32 0.71 0.36 2.42 

Grünbach G22_sp4 Grünbach Fm Campanian Grünbach 0.00 23.93 29.13 11.95 0.15 0.02 0.40 32.10 0.17 
 

97.84 0.47 0.59 4.99 

Grünbach G22_sp5 Grünbach Fm Campanian Grünbach 0.06 18.27 27.84 14.39 0.14 0.03 0.35 37.84 0.14 
 

99.05 0.58 0.63 3.71 

Grünbach G22_sp6 Grünbach Fm Campanian Grünbach 0.02 12.70 56.30 19.06 0.12 0.00 0.04 10.73 0.34 
 

99.32 0.73 0.20 2.24 

Grünbach G22_sp7 Grünbach Fm Campanian Grünbach 0.01 11.92 51.42 18.41 0.10 0.02 0.08 16.69 0.32 
 

98.97 0.73 0.29 2.15 

Grünbach G22_sp8 Grünbach Fm Campanian Grünbach 0.03 11.01 55.02 19.68 0.13 0.00 0.07 13.09 0.32 
 

99.33 0.76 0.23 1.94 

Grünbach G22_sp9 Grünbach Fm Campanian Grünbach 0.04 15.11 28.47 13.24 0.13 0.03 0.02 41.65 0.10 
 

98.79 0.61 0.65 3.05 

Grünbach G22_sp11 Grünbach Fm Campanian Grünbach 0.04 22.28 28.46 11.52 0.25 0.00 0.22 35.80 0.15 
 

98.72 0.75 0.62 2.06 

Grünbach G22_sp12 Grünbach Fm Campanian Grünbach 0.01 11.65 54.13 19.38 0.11 0.01 0.03 13.85 0.36 
 

99.52 0.52 0.25 3.64 

Grünbach G22_sp13 Grünbach Fm Campanian Grünbach 0.00 17.66 29.27 10.69 0.15 0.00 0.13 39.74 0.08 
 

97.72 0.70 0.63 2.49 

Grünbach G22_sp14 Grünbach Fm Campanian Grünbach 0.01 13.70 49.81 18.01 0.10 0.02 0.08 17.13 0.32 
 

99.17 0.63 0.31 3.08 

Grünbach G22_sp15 Grünbach Fm Campanian Grünbach 0.00 15.93 37.21 15.31 0.16 0.01 0.12 30.46 0.18 
 

99.37 0.58 0.51 3.42 

Grünbach G22_sp16 Grünbach Fm Campanian Grünbach 0.00 16.65 24.95 12.78 0.20 0.00 0.11 44.45 0.06 
 

99.21 0.43 0.70 4.70 

Grünbach G22_sp17 Grünbach Fm Campanian Grünbach 0.00 21.08 16.59 9.07 0.19 0.02 0.13 49.92 0.09 
 

97.09 0.55 0.79 3.73 

Grünbach G22_sp18 Grünbach Fm Campanian Grünbach 0.00 17.76 22.69 12.30 0.19 0.01 0.10 45.40 0.04 
 

98.49 0.55 0.72 3.69 

Grünbach G22_sp19 Grünbach Fm Campanian Grünbach 0.02 17.09 14.55 11.84 0.16 0.02 0.07 55.65 0.08 
 

99.47 0.49 0.83 4.18 

Studienka B5B_sp1 not defined Con-San Brezová 0.01 17.94 21.07 9.58 0.30 0.00 0.14 47.61 0.06 0.29 97.00 0.49 0.74 0.01 

Studienka B5B_sp2 not defined Con-San Brezová 0.04 15.42 26.76 13.98 0.11 0.01 0.03 41.25 0.10 0.13 97.82 0.62 0.66 0.02 

Studienka B5B_sp3 not defined Con-San Brezová 0.00 16.49 31.53 14.07 0.13 0.00 0.06 35.22 0.15 0.18 97.82 0.60 0.59 0.03 

Studienka B5B_sp4 not defined Con-San Brezová 0.02 15.68 25.80 13.16 0.19 0.00 0.05 42.66 0.10 0.26 97.92 0.60 0.68 0.02 

Studienka B5B_sp5 not defined Con-San Brezová 0.01 18.20 28.96 12.95 0.20 0.00 0.05 37.62 0.06 0.16 98.21 0.56 0.62 0.01 

Studienka B5B_sp6 not defined Con-San Brezová 0.02 14.90 31.07 14.94 0.14 0.00 0.03 37.07 0.13 0.16 98.44 0.64 0.60 0.03 

Studienka B5B_sp7 not defined Con-San Brezová 0.04 15.39 26.85 13.98 0.14 0.00 0.03 41.22 0.09 0.14 97.88 0.62 0.66 0.02 

Studienka B8A_sp1 Štvernik Fm Con-San Brezová 0.04 16.31 23.80 13.33 0.14 0.01 0.03 45.41 0.08 
 

99.12 0.59 0.71 3.36 

Studienka B8A_sp2 Štvernik Fm Con-San Brezová 0.08 16.74 25.09 13.36 0.17 0.03 0.12 43.20 0.12   98.90 0.59 0.69 3.44 
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Studienka B8A_sp3 Štvernik Fm Con-San Brezová 0.01 18.06 21.80 12.41 0.20 0.02 0.05 46.92 0.09 
 

99.57 0.55 0.73 3.77 

Studienka B8A_sp4 Štvernik Fm Con-San Brezová 0.02 17.04 15.38 11.27 0.33 0.01 0.05 54.61 0.07 
 

98.76 0.54 0.82 3.70 

Studienka B8A_sp5 Štvernik Fm Con-San Brezová 0.01 15.99 23.65 13.55 0.14 0.01 0.07 45.48 0.10 
 

98.99 0.60 0.71 3.30 

Studienka B8A_sp6 Štvernik Fm Con-San Brezová 0.00 19.61 23.05 11.01 0.17 0.02 0.12 45.09 0.06 
 

99.13 0.50 0.71 4.12 

Studienka B8A_sp7 Štvernik Fm Con-San Brezová 0.02 16.63 23.15 12.29 0.17 0.00 0.23 46.22 0.11 
 

98.82 0.57 0.72 3.46 

Studienka B8A_sp8 Štvernik Fm Con-San Brezová 0.00 15.74 27.11 14.13 0.19 0.00 0.11 42.63 0.11 
 

100.02 0.62 0.67 3.16 

Studienka B8A_sp9 Štvernik Fm Con-San Brezová 0.03 19.22 16.51 10.91 0.25 0.00 0.10 51.94 0.05 
 

99.01 0.50 0.80 4.16 

Studienka B8A_sp10 Štvernik Fm Con-San Brezová 0.00 18.83 23.28 11.97 0.23 0.00 0.04 45.00 0.05 
 

99.41 0.53 0.71 3.93 

Studienka B8A_sp11 Štvernik Fm Con-San Brezová 0.00 18.06 27.00 12.43 0.20 0.00 0.07 41.25 0.11 
 

99.11 0.55 0.66 3.70 

Studienka B8A_sp12 Štvernik Fm Con-San Brezová 0.01 17.74 23.12 12.77 0.20 0.00 0.07 45.16 0.09 
 

99.16 0.56 0.71 3.69 

Studienka B8A_sp13 Štvernik Fm Con-San Brezová 0.03 18.08 29.52 13.14 0.18 0.00 0.04 37.71 0.14 
 

98.85 0.56 0.62 3.67 

Studienka B8A_sp14 Štvernik Fm Con-San Brezová 0.01 15.66 27.73 14.33 0.15 0.01 0.07 41.23 0.08 
 

99.26 0.62 0.66 3.16 

Studienka B8A_sp15 Štvernik Fm Con-San Brezová 0.02 13.85 28.90 14.78 0.15 0.01 0.07 41.46 0.12 
 

99.36 0.66 0.65 2.76 

Studienka B8A_sp16 Štvernik Fm Con-San Brezová 0.03 17.56 16.87 12.55 0.21 0.00 0.09 52.11 0.13 
 

99.54 0.56 0.80 3.74 

Studienka B8A_sp17 Štvernik Fm Con-San Brezová 0.06 15.61 27.77 14.36 0.19 0.00 0.09 41.30 0.14 
 

99.52 0.62 0.66 3.14 

Studienka B8A_sp18 Štvernik Fm Con-San Brezová 0.02 19.68 19.42 11.30 0.25 0.00 0.32 47.85 0.10 
 

98.93 0.51 0.76 4.21 

Studienka B8A_sp19 Štvernik Fm Con-San Brezová 0.00 16.36 26.85 13.39 0.20 0.01 0.02 42.55 0.05 
 

99.41 0.59 0.67 3.32 

Studienka B8A_sp20 Štvernik Fm Con-San Brezová 0.02 16.56 23.97 13.54 0.15 0.00 0.09 44.55 0.07 
 

98.95 0.59 0.70 3.42 

Studienka B8A_sp21 Štvernik Fm Con-San Brezová 0.02 16.61 34.33 14.49 0.18 0.00 0.09 33.77 0.21 
 

99.70 0.61 0.56 3.25 

Studienka B8A_sp22 Štvernik Fm Con-San Brezová 0.00 17.58 16.10 11.63 0.19 0.00 0.11 53.88 0.06 
 

99.56 0.54 0.81 3.77 

Studienka B8A_sp23 Štvernik Fm Con-San Brezová 0.01 16.53 20.55 12.84 0.16 0.00 0.13 48.94 0.05 
 

99.22 0.58 0.75 3.46 

Studienka B8A_sp24 Štvernik Fm Con-San Brezová 0.00 15.94 20.93 13.40 0.15 0.01 0.13 48.63 0.07 
 

99.26 0.60 0.75 3.32 

Studienka B8A_sp25 Štvernik Fm Con-San Brezová 0.01 14.40 29.11 15.08 0.13 0.00 0.07 40.50 0.12 
 

99.42 0.65 0.64 2.87 

Studienka B6C_sp1 Košariská Fm Campanian Brezová 0.03 14.52 27.67 14.73 0.08 0.01 0.10 40.99 0.13 0.16 98.42 0.64 0.65 2.94 

Studienka B6C_sp2 Košariská Fm Campanian Brezová 0.02 15.90 39.77 15.90 0.10 0.01 0.15 26.41 0.23 0.22 98.70 0.64 0.46 3.06 

Studienka B6C_sp3 Košariská Fm Campanian Brezová 0.00 16.83 35.54 14.65 0.15 0.00 0.04 31.94 0.08 0.30 99.54 0.61 0.53 3.29 

Studienka B6C_sp4 Košariská Fm Campanian Brezová 0.02 15.75 37.42 15.70 0.13 0.01 0.12 29.43 0.17 0.17 98.92 0.64 0.50 3.05 

Studienka B6C_sp5 Košariská Fm Campanian Brezová 0.04 14.22 35.97 15.39 0.13 0.03 0.16 32.15 0.16 0.25 98.50 0.66 0.53 2.77 

Studienka B6C_sp6 Košariská Fm Campanian Brezová 0.00 13.89 36.43 16.03 0.10 0.01 0.09 31.77 0.14 0.21 98.68 0.67 0.53 2.69 

Studienka B6C_sp7 Košariská Fm Campanian Brezová 0.05 13.06 40.35 16.86 0.11 0.00 0.18 27.79 0.15 0.20 98.75 0.70 0.47 2.48 

Studienka B6C_sp8 Košariská Fm Campanian Brezová 0.00 15.50 30.39 14.69 0.14 0.00 0.13 38.01 0.14 0.21 99.21 0.63 0.62 3.09 

Studienka B6C_sp9 Košariská Fm Campanian Brezová 0.02 17.34 34.24 13.93 0.15 0.00 0.06 33.19 0.11 0.22 99.25 0.59 0.55 3.42 

Studienka B6C_sp10 Košariská Fm Campanian Brezová 0.05 16.23 24.06 13.64 0.13 0.01 0.10 44.28 0.12 0.09 98.72 0.60 0.70 3.36 

Studienka B6C_sp11 Košariská Fm Campanian Brezová 0.02 16.84 32.44 14.29 0.13 0.01 0.08 34.51 0.16 0.19 98.67 0.60 0.58 3.36 

Studienka B6C_sp12 Košariská Fm Campanian Brezová 0.00 19.82 26.70 12.65 0.15 0.00 0.18 38.87 0.09 0.26 98.71 0.53 0.65 4.10 

Studienka B6C_sp13 Košariská Fm Campanian Brezová 0.02 15.23 41.18 15.75 0.13 0.01 0.13 26.09 0.17 0.26 98.98 0.65 0.45 2.90 

Studienka B6C_sp14 Košariská Fm Campanian Brezová 0.03 17.88 20.28 12.11 0.17 0.01 0.12 47.78 0.08 0.12 98.56 0.55 0.75 3.80 

Studienka B6C_sp15 Košariská Fm Campanian Brezová 0.05 20.72 25.27 11.82 0.18 0.00 0.15 39.92 0.10 0.23 98.43 0.50 0.67 4.34 

Studienka B6C_sp16 Košariská Fm Campanian Brezová 0.05 15.52 31.15 14.81 0.17 0.01 0.07 36.98 0.14 0.21 99.11 0.63 0.60 3.09 

Studienka B6C_sp17 Košariská Fm Campanian Brezová 0.01 13.65 32.66 15.93 0.14 0.00 0.10 36.10 0.10 0.10 98.79 0.68 0.59 2.68 

Studienka B6C_sp18 Košariská Fm Campanian Brezová 0.02 17.21 42.98 15.37 0.14 0.00 0.39 22.76 0.27 0.27 99.40 0.61 0.40 3.26 

Studienka B6C_sp19 Košariská Fm Campanian Brezová 0.02 15.79 28.60 13.71 0.17 0.00 0.12 40.30 0.10 0.20 99.00 0.61 0.64 3.19 

Studienka B6C_sp20 Košariská Fm Campanian Brezová 0.02 14.20 34.80 15.87 0.16 0.02 0.06 34.09 0.15 0.17 99.52 0.67 0.56 2.75 

Studienka B6C_sp21 Košariská Fm Campanian Brezová 0.01 14.91 28.72 14.36 0.13 0.00 0.13 40.18 0.09 0.19 98.71 0.63 0.64 3.00 

Studienka B6C_sp22 Košariská Fm Campanian Brezová 0.01 15.41 38.92 16.04 0.12 0.02 0.12 28.08 0.21 0.18 99.11 0.65 0.48 2.96 

Studienka B6C_sp23 Košariská Fm Campanian Brezová 0.02 15.36 38.67 15.95 0.11 0.00 0.18 27.83 0.18 0.14 98.42 0.65 0.48 2.97 

Studienka B6C_sp24 Košariská Fm Campanian Brezová 0.02 14.40 30.53 15.12 0.12 0.01 0.13 38.66 0.13 0.16 99.28 0.65 0.62 2.86 
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          SiO2 FeO Al2O3 MgO MnO CaO TiO2 Cr2O3 NiO ZnO Total Mg# Cr# Fe
2+

 

Gosau Sample Formation Age Location [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] 

Studienka B6C_sp25 Košariská Fm Campanian Brezová 0.06 18.01 36.71 14.50 0.20 0.03 0.08 29.33 0.16 0.21 99.29 0.59 0.51 3.52 

Studienka B6C_sp26 Košariská Fm Campanian Brezová 0.02 12.86 46.02 17.58 0.11 0.01 0.07 22.27 0.23 0.20 99.38 0.71 0.38 2.37 

Studienka B7A_sp1 Podbradlo Fm Campanian Brezová 0.00 14.57 34.67 15.62 0.14 0.02 0.04 34.37 0.13 
 

99.56 0.66 0.56 2.83 

Studienka B7A_sp2 Podbradlo Fm Campanian Brezová 0.03 17.51 30.74 13.62 0.18 0.01 0.15 36.82 0.13 
 

99.18 0.58 0.61 3.51 

Studienka B7A_sp3 Podbradlo Fm Campanian Brezová 0.00 12.00 44.89 17.23 0.12 0.01 0.16 24.25 0.20 
 

98.86 0.72 0.41 2.23 

Studienka B7A_sp4 Podbradlo Fm Campanian Brezová 0.00 21.05 25.67 10.73 0.22 0.00 0.17 40.59 0.07 
 

98.50 0.48 0.67 4.42 

Studienka B7A_sp5 Podbradlo Fm Campanian Brezová 0.03 22.97 12.80 6.83 0.32 0.01 0.19 53.59 0.07 
 

96.80 0.35 0.84 5.29 

Studienka B7A_sp6 Podbradlo Fm Campanian Brezová 0.06 15.65 17.53 10.37 0.14 0.01 0.16 53.98 0.07 
 

97.96 0.54 0.80 3.38 

Studienka B7A_sp7 Podbradlo Fm Campanian Brezová 0.01 13.83 40.31 16.74 0.14 0.02 0.15 28.17 0.16 
 

99.52 0.68 0.47 2.61 

Studienka B7A_sp8 Podbradlo Fm Campanian Brezová 0.04 16.13 20.78 12.95 0.12 0.02 0.11 48.62 0.06 
 

98.84 0.59 0.75 3.38 

Studienka B7A_sp9 Podbradlo Fm Campanian Brezová 0.04 14.32 27.31 13.52 0.14 0.00 0.23 42.99 0.13 
 

98.69 0.63 0.67 2.90 

Studienka B7A_sp10 Podbradlo Fm Campanian Brezová 0.03 17.16 22.19 12.94 0.20 0.00 0.02 46.47 0.10 
 

99.11 0.57 0.73 3.58 

Studienka B7A_sp11 Podbradlo Fm Campanian Brezová 0.00 17.71 36.59 14.33 0.18 0.00 0.15 30.04 0.12 
 

99.12 0.59 0.51 3.46 

Studienka B7A_sp12 Podbradlo Fm Campanian Brezová 0.04 15.76 19.20 13.51 0.18 0.00 0.18 51.01 0.13 
 

100.00 0.61 0.77 3.29 

Studienka B7A_sp13 Podbradlo Fm Campanian Brezová 0.01 15.42 23.35 13.83 0.15 0.00 0.07 46.05 0.09 
 

98.97 0.62 0.72 3.18 

Studienka B7A_sp14 Podbradlo Fm Campanian Brezová 0.00 15.98 27.18 13.70 0.14 0.01 0.05 42.12 0.09 
 

99.25 0.60 0.66 3.24 

Studienka B7A_sp15 Podbradlo Fm Campanian Brezová 0.01 18.62 18.76 10.70 0.22 0.00 0.19 50.21 0.06 
 

98.75 0.51 0.77 3.99 

Studienka B2B_sp1 Priepastné Fm Paleocene Brezová 0.04 15.14 32.06 14.80 0.17 0.01 0.10 35.74 0.12 0.13 98.32 0.64 0.59 0.02 

Studienka B2B_sp2 Priepastné Fm Paleocene Brezová 0.02 14.25 32.80 15.25 0.13 0.00 0.16 36.13 0.18 0.15 99.07 0.66 0.58 0.04 

Studienka B2B_sp3 Priepastné Fm Paleocene Brezová 0.01 14.04 34.48 15.57 0.10 0.00 0.16 34.21 0.17 0.11 98.86 0.66 0.56 0.03 

Studienka B2B_sp4 Priepastné Fm Paleocene Brezová 0.01 21.36 20.52 10.22 0.21 0.01 0.13 45.38 0.07 0.21 98.12 0.46 0.74 0.02 

Studienka B2B_sp5 Priepastné Fm Paleocene Brezová 0.03 17.64 21.42 11.87 0.19 0.02 0.11 46.96 0.07 0.25 98.57 0.55 0.74 0.02 

Studienka B2B_sp6 Priepastné Fm Paleocene Brezová 0.03 16.25 40.62 16.39 0.12 0.02 0.14 25.15 0.24 0.13 99.10 0.64 0.44 0.05 

Studienka B2B_sp7 Priepastné Fm Paleocene Brezová 0.02 18.74 23.44 12.10 0.14 0.01 0.06 43.83 0.10 0.15 98.57 0.54 0.71 0.02 

Studienka B2B_sp8 Priepastné Fm Paleocene Brezová 0.02 18.33 23.60 12.16 0.17 0.00 0.10 43.53 0.04 0.27 98.23 0.54 0.70 0.01 

Studienka B2B_sp9 Priepastné Fm Paleocene Brezová 0.01 14.67 27.50 14.48 0.15 0.00 0.10 41.51 0.09 0.19 98.70 0.64 0.66 0.02 

Studienka B2B_sp10 Priepastné Fm Paleocene Brezová 0.00 13.93 33.81 15.13 0.10 0.02 0.17 35.18 0.16 0.09 98.59 0.66 0.57 0.03 

Studienka B2B_sp11 Priepastné Fm Paleocene Brezová 0.02 17.04 24.08 12.81 0.17 0.01 0.05 43.95 0.10 0.19 98.42 0.57 0.70 0.02 

Studienka B2B_sp12 Priepastné Fm Paleocene Brezová 0.01 16.45 30.30 14.73 0.13 0.02 0.07 36.47 0.11 0.14 98.43 0.62 0.61 0.02 

Studienka B2B_sp13 Priepastné Fm Paleocene Brezová 0.01 13.79 31.47 15.37 0.14 0.00 0.10 37.65 0.14 0.19 98.85 0.67 0.60 0.03 

Studienka B2B_sp14 Priepastné Fm Paleocene Brezová 0.03 13.58 35.50 16.21 0.14 0.00 0.19 33.08 0.16 0.13 99.03 0.68 0.54 0.03 

Studienka B2B_sp15 Priepastné Fm Paleocene Brezová 0.03 20.63 24.96 11.10 0.23 0.01 0.08 40.49 0.08 0.31 97.90 0.49 0.67 0.02 

Studienka B2B_sp16 Priepastné Fm Paleocene Brezová 0.01 15.48 28.21 14.05 0.20 0.02 0.03 40.64 0.10 0.14 98.88 0.62 0.65 0.02 
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            SiO2 FeO Al2O3 MgO MnO CaO TiO2 B2O3 F Na2O K2O Total 

Gosau Sample Grain Formation Age Location [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] 

Gießhübl MTW4_Tu1 core not defined Con-San Mitterwäldchen 35.90 8.00 33.03 5.86 0.04 0.42 0.69 9.66 0.11 2.17 0.03 95.90 

Gießhübl MTW4_Tu1 rim not defined Con-San Mitterwäldchen 35.80 7.22 33.81 5.84 0.04 0.53 0.65 9.66 0.00 1.89 0.02 95.46 

Gießhübl MTW4_Tu2 core not defined Con-San Mitterwäldchen 35.70 7.37 34.28 5.73 0.02 0.65 0.80 9.66 0.27 1.81 0.01 96.30 

Gießhübl MTW4_Tu2 rim not defined Con-San Mitterwäldchen 35.28 6.98 34.47 5.64 0.02 0.90 1.17 9.66 0.18 1.64 0.03 95.96 

Gießhübl MTW4_Tu3 core not defined Con-San Mitterwäldchen 36.11 9.61 30.89 6.39 0.00 0.04 0.10 9.66 0.00 2.67 0.00 95.46 

Gießhübl MTW4_Tu3 rim not defined Con-San Mitterwäldchen 35.65 12.00 28.50 6.25 0.00 0.19 0.69 9.66 0.00 2.77 0.00 95.71 

Gießhübl MTW4_Tu4 core not defined Con-San Mitterwäldchen 36.55 4.30 30.66 9.57 0.02 1.08 0.78 9.66 0.15 2.17 0.00 94.94 

Gießhübl MTW4_Tu4 rim not defined Con-San Mitterwäldchen 36.46 4.66 30.19 9.51 0.01 1.12 1.11 9.66 0.24 2.24 0.02 95.20 

Gießhübl MTW4_Tu5 core not defined Con-San Mitterwäldchen 35.22 7.99 33.06 5.73 0.05 0.86 0.86 9.66 0.00 1.79 0.03 95.25 

Gießhübl MTW4_Tu5 rim not defined Con-San Mitterwäldchen 35.67 8.01 32.77 5.72 0.08 0.87 0.80 9.66 0.18 1.81 0.03 95.61 

Gießhübl MTW4_Tu6 core not defined Con-San Mitterwäldchen 35.71 6.40 34.32 5.94 0.02 0.40 0.97 9.66 0.00 2.02 0.03 95.48 

Gießhübl MTW4_Tu6 rim not defined Con-San Mitterwäldchen 36.37 7.33 31.05 7.81 0.02 0.08 0.51 9.66 0.15 2.72 0.01 95.71 

Gießhübl MTW4_Tu9 core not defined Con-San Mitterwäldchen 35.53 9.71 30.83 5.83 0.01 0.25 0.84 9.66 0.18 2.47 0.03 95.34 

Gießhübl MTW4_Tu9 rim not defined Con-San Mitterwäldchen 36.03 7.49 32.07 6.54 0.01 0.16 0.72 9.66 0.02 2.42 0.03 95.14 

Gießhübl MTW4_Tu10 core not defined Con-San Mitterwäldchen 35.49 6.52 34.17 6.18 0.05 0.69 0.80 9.66 0.00 2.06 0.05 95.66 

Gießhübl MTW4_Tu10 rim not defined Con-San Mitterwäldchen 35.89 9.45 31.51 5.22 0.01 0.07 1.07 9.66 0.00 2.33 0.06 95.26 

Gießhübl L16_Tu1 core not defined Con-San Lilienfeld 34.31 13.77 34.05 1.50 0.06 0.11 0.46 9.66 0.63 2.00 0.05 96.60 

Gießhübl L16_Tu1 rim not defined Con-San Lilienfeld 35.90 10.48 31.50 5.38 0.03 0.06 0.57 9.66 0.24 2.49 0.01 96.33 

Gießhübl L16_Tu2 core not defined Con-San Lilienfeld 36.51 6.03 33.06 7.50 0.04 0.91 0.31 9.66 0.06 1.86 0.03 95.98 

Gießhübl L16_Tu2 rim not defined Con-San Lilienfeld 36.10 6.06 32.16 7.98 0.04 1.44 0.95 9.66 0.00 1.73 0.00 96.11 

Gießhübl L16_Tu3 core not defined Con-San Lilienfeld 36.12 4.16 33.54 8.64 0.01 1.08 0.74 9.66 0.00 1.96 0.03 95.94 

Gießhübl L16_Tu3 rim not defined Con-San Lilienfeld 36.19 4.08 33.61 8.47 0.00 1.18 0.70 9.66 0.21 1.94 0.04 96.08 

Gießhübl L16_Tu4 core not defined Con-San Lilienfeld 35.75 5.82 34.74 6.42 0.02 0.57 0.62 9.66 0.17 2.00 0.02 95.78 

Gießhübl L16_Tu4 rim not defined Con-San Lilienfeld 36.11 5.58 34.26 6.90 0.01 0.61 0.68 9.66 0.08 1.99 0.04 95.93 

Gießhübl L16_Tu5 core not defined Con-San Lilienfeld 36.26 5.16 32.99 7.93 0.01 0.65 0.80 9.66 0.09 2.27 0.02 95.84 

Gießhübl L16_Tu5 rim not defined Con-San Lilienfeld 36.24 5.17 33.07 7.85 0.00 0.68 0.81 9.66 0.00 2.24 0.02 95.72 

Gießhübl L16_Tu6 core not defined Con-San Lilienfeld 36.13 5.54 33.90 6.88 0.00 0.49 0.74 9.66 0.00 2.03 0.00 95.37 

Gießhübl L16_Tu6 rim not defined Con-San Lilienfeld 36.46 5.86 33.68 7.02 0.01 0.52 0.75 9.66 0.00 2.01 0.02 95.98 

Gießhübl L16_Tu7 core not defined Con-San Lilienfeld 36.22 6.32 33.89 6.21 0.03 0.73 0.83 9.66 0.00 1.74 0.02 95.64 

Gießhübl L16_Tu7 rim not defined Con-San Lilienfeld 36.29 6.72 33.22 6.32 0.05 0.81 1.01 9.66 0.00 1.78 0.01 95.87 

Gießhübl L16_Tu8 core not defined Con-San Lilienfeld 35.50 9.52 32.51 5.68 0.04 1.02 0.07 9.66 0.20 1.77 0.01 95.97 

Gießhübl L16_Tu8 rim not defined Con-San Lilienfeld 35.09 10.56 31.35 5.43 0.05 1.63 0.17 9.66 0.33 1.50 0.01 95.78 

Gießhübl L16_Tu9 core not defined Con-San Lilienfeld 36.36 5.17 32.02 8.70 0.02 0.51 0.75 9.66 0.09 2.51 0.03 95.81 

Gießhübl L16_Tu9 rim not defined Con-San Lilienfeld 36.34 5.09 31.69 8.57 0.01 0.55 0.77 9.66 0.00 2.48 0.04 95.19 

Gießhübl L16_Tu10 core not defined Con-San Lilienfeld 36.30 3.94 33.14 8.73 0.00 0.75 0.62 9.66 0.10 2.29 0.04 95.56 

Gießhübl L16_Tu10 rim not defined Con-San Lilienfeld 36.16 3.93 33.15 8.74 0.00 0.71 0.52 9.66 0.00 2.19 0.02 95.09 

Gießhübl L16_Tu11 core not defined Con-San Lilienfeld 33.94 11.21 33.62 3.26 0.12 0.70 1.19 9.66 0.28 1.80 0.05 95.81 

Gießhübl L16_Tu11 rim not defined Con-San Lilienfeld 36.17 8.47 32.69 5.70 0.04 0.09 0.48 9.66 0.20 2.11 0.00 95.61 

Gießhübl L16_Tu13 core not defined Con-San Lilienfeld 35.27 5.49 34.68 6.87 0.01 1.05 0.76 9.66 0.08 1.72 0.02 95.62 

Gießhübl L16_Tu13 rim not defined Con-San Lilienfeld 35.59 5.40 34.43 7.03 0.01 1.03 0.70 9.66 0.00 1.84 0.03 95.72 

Gießhübl L16_Tu14 core not defined Con-San Lilienfeld 35.81 5.66 34.85 6.54 0.01 0.63 0.70 9.66 0.36 2.11 0.06 96.39 

Gießhübl L16_Tu14 rim not defined Con-San Lilienfeld 35.80 5.96 34.92 6.13 0.04 0.48 0.66 9.66 0.02 1.86 0.04 95.56 

Gießhübl L16_Tu15 core not defined Con-San Lilienfeld 36.03 8.39 31.45 6.47 0.03 0.58 0.78 9.66 0.06 2.11 0.01 95.57 

Gießhübl L16_Tu15 rim not defined Con-San Lilienfeld 36.61 6.37 31.77 7.75 0.02 0.11 0.03 9.66 0.00 2.01 0.05 94.38 

Gießhübl L16_Tu16 core not defined Con-San Lilienfeld 35.63 6.27 34.56 6.01 0.03 0.43 0.89 9.66 0.55 1.84 0.06 95.92 

Gießhübl L16_Tu16 rim not defined Con-San Lilienfeld 35.47 6.86 33.72 5.99 0.02 0.39 1.37 9.66 0.03 2.16 0.04 95.70 

Gießhübl L16_Tu17 core not defined Con-San Lilienfeld 34.69 11.19 32.83 3.78 0.07 0.37 0.82 9.66 0.35 2.12 0.03 95.91 
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            SiO2 FeO Al2O3 MgO MnO CaO TiO2 B2O3 F Na2O K2O Total 

Gosau Sample Grain Formation Age Location [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] 

Gießhübl L16_Tu17 rim not defined Con-San Lilienfeld 34.66 12.28 32.10 3.37 0.15 0.31 0.74 9.66 0.14 2.27 0.05 95.71 

Gießhübl L221_Tu1 core not defined Con-San Lilienfeld 35.00 10.31 31.93 5.28 0.07 0.66 0.79 9.66 0.11 2.04 0.07 95.93 

Gießhübl L221_Tu1 rim not defined Con-San Lilienfeld 35.94 9.95 31.50 5.01 0.04 0.07 1.01 9.66 0.00 2.30 0.04 95.52 

Gießhübl L221_Tu2 core not defined Con-San Lilienfeld 35.77 6.86 32.04 7.22 0.00 0.81 0.84 9.66 0.10 2.15 0.02 95.46 

Gießhübl L221_Tu2 rim not defined Con-San Lilienfeld 35.88 6.62 31.76 7.54 0.02 0.78 0.91 9.66 0.00 2.23 0.03 95.43 

Gießhübl L221_Tu3 core not defined Con-San Lilienfeld 35.13 11.08 34.50 2.99 0.06 0.41 0.44 9.66 0.00 1.73 0.04 96.04 

Gießhübl L221_Tu3 rim not defined Con-San Lilienfeld 36.56 8.23 33.69 5.09 0.01 0.04 0.47 9.66 0.02 1.61 0.03 95.42 

Gießhübl L221_Tu4 core not defined Con-San Lilienfeld 35.48 8.16 33.61 5.22 0.05 0.61 0.93 9.66 0.00 1.89 0.04 95.66 

Gießhübl L221_Tu4 rim not defined Con-San Lilienfeld 35.22 8.00 33.97 5.15 0.03 0.52 1.06 9.66 0.00 1.99 0.06 95.67 

Gießhübl L221_Tu5 core not defined Con-San Lilienfeld 35.95 7.97 32.14 6.24 0.07 0.30 1.13 9.66 0.00 2.12 0.04 95.63 

Gießhübl L221_Tu5 rim not defined Con-San Lilienfeld 35.69 7.89 31.41 6.59 0.05 0.35 1.42 9.66 0.00 2.18 0.06 95.30 

Gießhübl L221_Tu6 core not defined Con-San Lilienfeld 35.84 4.54 34.63 7.19 0.04 0.51 0.84 9.66 0.11 2.05 0.03 95.44 

Gießhübl L221_Tu6 rim not defined Con-San Lilienfeld 35.88 9.98 31.01 5.43 0.00 0.07 1.23 9.66 0.14 2.53 0.01 95.94 

Gießhübl L221_Tu7 core not defined Con-San Lilienfeld 35.61 10.03 30.21 6.01 0.02 0.25 0.92 9.66 0.00 2.65 0.02 95.38 

Gießhübl L221_Tu7 rim not defined Con-San Lilienfeld 36.01 6.91 31.38 7.69 0.00 0.83 0.83 9.66 0.21 2.23 0.02 95.78 

Gießhübl L221_Tu8 core not defined Con-San Lilienfeld 36.36 3.81 32.91 8.62 0.00 0.72 0.61 9.66 0.00 2.08 0.01 94.77 

Gießhübl L221_Tu8 rim not defined Con-San Lilienfeld 35.91 10.34 30.22 6.02 0.00 0.10 0.30 9.66 0.00 2.45 0.02 95.01 

Gießhübl L221_Tu9 core not defined Con-San Lilienfeld 35.93 6.76 33.67 6.54 0.03 0.75 0.79 9.66 0.00 1.84 0.01 95.98 

Gießhübl L221_Tu9 rim not defined Con-San Lilienfeld 35.46 6.54 33.62 6.68 0.00 0.79 0.79 9.66 0.00 1.97 0.02 95.52 

Gießhübl L221_Tu11 core not defined Con-San Lilienfeld 35.17 11.42 33.98 2.60 0.10 0.21 0.60 9.66 0.26 1.84 0.04 95.89 

Gießhübl L221_Tu11 rim not defined Con-San Lilienfeld 34.83 11.86 33.59 2.51 0.12 0.20 0.74 9.66 0.26 1.90 0.07 95.74 

Gießhübl L221_Tu12 core not defined Con-San Lilienfeld 36.97 3.94 34.28 7.92 0.00 0.04 0.09 9.66 0.00 2.95 0.00 95.84 

Gießhübl L221_Tu12 rim not defined Con-San Lilienfeld 36.60 5.20 32.42 8.34 0.00 0.04 0.10 9.66 0.00 2.73 0.01 95.10 

Gießhübl L221_Tu13 core not defined Con-San Lilienfeld 35.76 6.43 34.98 5.66 0.04 0.45 0.79 9.66 0.00 1.59 0.03 95.38 

Gießhübl L221_Tu13 rim not defined Con-San Lilienfeld 35.76 6.44 34.58 5.97 0.04 0.47 1.00 9.66 0.06 1.73 0.03 95.74 

Gießhübl L221_Tu14 core not defined Con-San Lilienfeld 35.99 10.33 31.48 5.20 0.03 0.05 0.54 9.66 0.00 2.42 0.02 95.72 

Gießhübl L221_Tu14 rim not defined Con-San Lilienfeld 35.01 10.00 27.79 8.13 0.13 2.44 0.55 9.66 0.00 1.33 0.08 95.12 

Gießhübl L221_Tu16 core not defined Con-San Lilienfeld 35.32 10.83 28.95 6.64 0.02 0.00 0.32 9.66 0.00 2.98 0.04 94.75 

Gießhübl L221_Tu16 rim not defined Con-San Lilienfeld 35.39 12.34 27.62 6.47 0.03 0.04 0.39 9.66 0.00 2.96 0.04 94.93 

Gießhübl TA8_Tu1 core Nierental Fm Campanian Tasshof 36.06 10.07 29.77 6.61 0.00 0.03 0.50 9.66 0.00 2.80 0.01 95.51 

Gießhübl TA8_Tu1 rim Nierental Fm Campanian Tasshof 36.27 9.02 30.80 6.93 0.01 0.03 0.22 9.66 0.00 2.87 0.03 95.83 

Gießhübl TA8_Tu2 core Nierental Fm Campanian Tasshof 36.34 9.63 30.31 6.96 0.00 0.03 0.13 9.66 0.33 2.68 0.01 96.07 

Gießhübl TA8_Tu2 rim Nierental Fm Campanian Tasshof 34.69 15.65 32.82 0.17 0.14 0.13 0.22 9.66 0.68 2.09 0.04 96.28 

Gießhübl A3_tu1 core L-Gießhübl Fm Maastr Aderklaa 92 35.50 9.58 33.57 4.62 0.03 0.30 0.92 9.66 0.23 1.74 0.01 96.17 

Gießhübl A3_tu1 rim L-Gießhübl Fm Maastr Aderklaa 92 35.35 10.39 33.64 3.74 0.04 0.30 0.90 9.66 0.22 1.78 0.04 96.06 

Gießhübl A3_tu4 core L-Gießhübl Fm Maastr Aderklaa 92 35.71 8.31 34.94 4.44 0.06 0.25 0.69 9.66 0.27 1.75 0.04 96.12 

Gießhübl A3_tu4 rim L-Gießhübl Fm Maastr Aderklaa 92 35.48 9.99 31.69 4.53 0.05 0.26 2.39 9.66 0.00 2.02 0.03 96.11 

Gießhübl A3_tu5 core L-Gießhübl Fm Maastr Aderklaa 92 34.22 13.32 33.71 1.87 0.05 0.34 0.57 9.66 0.72 1.95 0.05 96.47 

Gießhübl A3_tu5 rim L-Gießhübl Fm Maastr Aderklaa 92 36.38 8.24 31.79 6.63 0.02 0.17 0.72 9.66 0.74 2.27 0.03 96.64 

Gießhübl A3_tu7 core L-Gießhübl Fm Maastr Aderklaa 92 35.94 7.05 31.91 7.56 0.00 0.45 0.69 9.66 0.67 2.37 0.02 96.32 

Gießhübl A3_tu7 rim L-Gießhübl Fm Maastr Aderklaa 92 35.62 11.07 30.06 5.87 0.01 0.05 0.80 9.66 0.48 2.67 0.03 96.33 

Gießhübl A3_tu11 core L-Gießhübl Fm Maastr Aderklaa 92 35.41 8.39 32.08 6.74 0.02 0.71 0.40 9.66 0.41 2.17 0.03 96.02 

Gießhübl A3_tu11 rim L-Gießhübl Fm Maastr Aderklaa 92 35.80 10.78 29.81 6.11 0.06 0.24 0.68 9.66 0.57 2.60 0.01 96.31 

Gießhübl A3_tu12 core L-Gießhübl Fm Maastr Aderklaa 92 35.96 7.30 33.02 6.57 0.03 0.54 0.44 9.66 0.00 1.93 0.01 95.48 

Gießhübl A3_tu12 rim L-Gießhübl Fm Maastr Aderklaa 92 36.83 4.38 34.76 7.64 0.00 0.33 0.49 9.66 0.35 1.82 0.02 96.30 

Gießhübl A3_tu14 core L-Gießhübl Fm Maastr Aderklaa 92 36.43 4.50 35.50 7.17 0.00 0.22 0.40 9.66 0.33 1.98 0.03 96.22 

Gießhübl A3_tu14 rim L-Gießhübl Fm Maastr Aderklaa 92 36.27 5.02 33.22 7.55 0.00 0.33 1.62 9.66 0.37 2.11 0.02 96.16 
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            SiO2 FeO Al2O3 MgO MnO CaO TiO2 B2O3 F Na2O K2O Total 

Gosau Sample Grain Formation Age Location [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] 

Gießhübl A4_tu1 core L-Gießhübl Fm Paleocene Aderklaa 92 35.66 10.28 31.01 5.72 0.01 0.13 0.26 9.66 0.51 2.64 0.00 95.88 

Gießhübl A4_tu1 rim L-Gießhübl Fm Paleocene Aderklaa 92 35.24 11.86 28.53 5.90 0.02 0.16 0.55 9.66 0.31 2.67 0.02 94.91 

Gießhübl A4_tu2 core L-Gießhübl Fm Paleocene Aderklaa 92 36.15 6.86 32.35 7.15 0.00 0.28 0.48 9.66 0.00 2.40 0.03 95.36 

Gießhübl A4_tu2 rim L-Gießhübl Fm Paleocene Aderklaa 92 35.93 9.47 32.19 5.42 0.02 0.05 0.59 9.66 0.00 2.40 0.02 95.74 

Gießhübl A4_tu7 core L-Gießhübl Fm Paleocene Aderklaa 92 35.87 8.45 32.13 6.33 0.02 0.23 0.42 9.66 0.00 2.48 0.01 95.59 

Gießhübl A4_tu7 rim L-Gießhübl Fm Paleocene Aderklaa 92 35.73 9.04 30.94 6.00 0.01 0.21 1.25 9.66 0.22 2.38 0.02 95.44 

Gießhübl A4_tu9 core L-Gießhübl Fm Paleocene Aderklaa 92 33.87 9.13 35.35 4.20 0.05 0.62 0.61 9.66 0.00 1.91 0.05 95.44 

Gießhübl A4_tu9 rim L-Gießhübl Fm Paleocene Aderklaa 92 35.92 6.07 32.67 7.48 0.01 0.83 0.90 9.66 0.07 2.07 0.07 95.76 

Glinzendorf T102_Tur1 core not defined Campanian Markgrn. T1 36.34 4.59 32.14 8.73 0.03 1.38 0.69 9.66 0.70 1.92 0.02 96.20 

Glinzendorf T102_Tur1 rim not defined Campanian Markgrn. T1 36.25 4.56 32.17 8.86 0.00 1.13 0.85 9.66 0.66 2.05 0.01 96.21 

Glinzendorf T102_Tur3 core not defined Campanian Markgrn. T1 35.77 9.49 32.12 5.14 0.01 0.78 0.99 9.66 0.50 1.70 0.04 96.20 

Glinzendorf T102_Tur3 rim not defined Campanian Markgrn. T1 36.86 6.06 31.85 7.92 0.00 0.04 0.02 9.66 0.00 1.70 0.02 94.14 

Glinzendorf T102_Tur5 core not defined Campanian Markgrn. T1 34.82 11.60 33.52 2.94 0.14 0.29 0.61 9.66 0.04 1.95 0.04 95.60 

Glinzendorf T102_Tur5 rim not defined Campanian Markgrn. T1 35.91 5.20 33.35 7.63 0.00 0.70 0.81 9.66 0.00 2.08 0.02 95.34 

Glinzendorf T102_Tur6 core not defined Campanian Markgrn. T1 35.89 9.07 31.32 6.06 0.04 0.29 0.81 9.66 0.45 2.46 0.03 96.08 

Glinzendorf T102_Tur6 rim not defined Campanian Markgrn. T1 36.29 5.79 33.70 6.89 0.00 0.19 0.74 9.66 0.21 2.28 0.03 95.78 

Glinzendorf T102_Tur8 core not defined Campanian Markgrn. T1 36.52 7.95 33.31 5.85 0.00 0.11 0.43 9.66 0.10 2.34 0.03 96.29 

Glinzendorf T102_Tur8 rim not defined Campanian Markgrn. T1 35.78 6.04 34.29 6.53 0.01 0.62 0.63 9.66 0.38 2.08 0.03 96.06 

Glinzendorf T102_Tur9 core not defined Campanian Markgrn. T1 35.63 10.02 31.47 5.47 0.03 0.12 0.47 9.66 0.10 2.47 0.00 95.43 

Glinzendorf T102_Tur9 rim not defined Campanian Markgrn. T1 35.75 9.33 32.44 5.36 0.04 0.04 0.39 9.66 0.28 2.20 0.00 95.49 

Glinzendorf T102_Tur12 core not defined Campanian Markgrn. T1 35.33 8.12 27.90 8.97 0.03 2.26 1.56 9.66 0.00 1.51 0.04 95.39 

Glinzendorf T102_Tur12 rim not defined Campanian Markgrn. T1 35.78 8.44 29.04 7.94 0.02 1.30 1.27 9.66 0.14 2.02 0.02 95.63 

Glinzendorf T102_Tur13 core not defined Campanian Markgrn. T1 35.43 6.20 34.93 6.24 0.04 0.67 0.68 9.66 0.20 1.83 0.04 95.91 

Glinzendorf T102_Tur13 rim not defined Campanian Markgrn. T1 36.15 9.84 31.33 5.79 0.01 0.01 0.04 9.66 0.41 2.23 0.00 95.48 

Glinzendorf T102_Tur14 core not defined Campanian Markgrn. T1 35.34 9.85 33.02 4.03 0.17 0.28 0.95 9.66 0.00 2.04 0.03 95.37 

Glinzendorf T102_Tur14 rim not defined Campanian Markgrn. T1 36.15 7.28 33.59 6.08 0.04 0.57 0.48 9.66 0.11 1.94 0.01 95.92 

Glinzendorf T102_Tur15 core not defined Campanian Markgrn. T1 35.23 8.68 31.58 5.93 0.01 1.27 1.23 9.66 0.26 1.76 0.03 95.64 

Glinzendorf T102_Tur15 rim not defined Campanian Markgrn. T1 35.37 8.46 32.30 5.73 0.03 1.00 1.13 9.66 0.14 1.72 0.03 95.57 

Glinzendorf T102_Tur16 core not defined Campanian Markgrn. T1 35.87 7.09 31.43 7.49 0.01 0.91 0.93 9.66 0.65 2.20 0.02 96.25 

Glinzendorf T102_Tur16 rim not defined Campanian Markgrn. T1 35.93 7.12 31.32 7.58 0.01 0.93 0.89 9.66 0.27 2.12 0.01 95.83 

Glinzendorf T102_Tur17 core not defined Campanian Markgrn. T1 36.52 7.25 27.66 10.71 0.00 0.00 0.18 9.66 0.00 2.92 0.08 94.96 

Glinzendorf T102_Tur17 rim not defined Campanian Markgrn. T1 36.03 10.15 26.55 9.18 0.00 0.00 0.61 9.66 0.01 2.92 0.07 95.18 

Glinzendorf T102_Tur18 core not defined Campanian Markgrn. T1 36.35 6.08 32.39 7.76 0.01 0.42 0.65 9.66 0.00 2.22 0.00 95.53 

Glinzendorf T102_Tur18 rim not defined Campanian Markgrn. T1 35.39 7.21 34.73 5.33 0.01 0.48 0.85 9.66 0.22 1.77 0.01 95.68 

Glinzendorf T101_Tur1 core not defined Campanian Markgrn. T1 36.49 9.81 30.87 5.83 0.01 0.14 1.40 9.66 0.56 2.47 0.03 97.27 

Glinzendorf T101_Tur1 rim not defined Campanian Markgrn. T1 35.80 9.33 31.03 5.63 0.00 0.10 1.16 9.66 0.56 2.40 0.01 95.68 

Grünbach M63_Tur1 core Grünbach Fm Campanian Grünbach 36.29 9.15 28.46 8.54 0.01 0.04 0.21 9.66 0.00 2.88 0.03 95.26 

Grünbach M63_Tur1 rim Grünbach Fm Campanian Grünbach 36.68 8.41 29.23 8.73 0.00 0.06 0.20 9.66 0.18 2.82 0.04 96.00 

Grünbach M63_Tur3 core Grünbach Fm Campanian Grünbach 34.58 12.66 33.88 2.11 0.12 0.17 0.65 9.66 0.36 1.83 0.04 96.06 

Grünbach M63_Tur3 rim Grünbach Fm Campanian Grünbach 36.54 7.55 32.44 6.91 0.00 0.00 0.12 9.66 0.24 2.18 0.01 95.65 

Grünbach M63_Tur5 core Grünbach Fm Campanian Grünbach 35.25 3.82 31.47 8.64 0.00 2.12 0.84 9.66 0.51 1.51 0.04 93.87 

Grünbach M63_Tur5 rim Grünbach Fm Campanian Grünbach 36.40 8.86 32.09 5.83 0.02 0.31 0.48 9.66 0.00 2.17 0.12 95.93 

Grünbach M63_Tur7 core Grünbach Fm Campanian Grünbach 35.30 6.97 35.03 5.68 0.05 0.81 0.98 9.66 0.00 1.80 0.05 96.33 

Grünbach M63_Tur7 rim Grünbach Fm Campanian Grünbach 36.19 9.72 33.99 4.00 0.01 0.05 0.44 9.66 0.38 1.52 0.01 95.97 

Grünbach G22_Tur1 core Grünbach Fm Campanian Grünbach 35.77 5.47 33.23 7.60 0.02 1.24 0.92 9.66 0.45 1.76 0.02 96.14 

Grünbach G22_Tur1 rim Grünbach Fm Campanian Grünbach 36.58 6.73 34.18 6.14 0.01 0.03 0.10 9.66 0.23 1.91 0.00 95.57 

Grünbach G22_Tur3 core Grünbach Fm Campanian Grünbach 36.58 6.49 31.86 8.13 0.01 0.03 0.07 9.66 0.00 2.47 0.01 95.31 
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Gosau Sample Grain Formation Age Location [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] 

Grünbach G22_Tur3 rim Grünbach Fm Campanian Grünbach 36.58 5.10 33.50 7.73 0.00 0.04 0.14 9.66 0.19 3.01 0.03 95.98 

Grünbach G22_Tur4 core Grünbach Fm Campanian Grünbach 35.09 8.84 34.94 4.12 0.05 0.37 0.86 9.66 0.11 1.86 0.04 95.93 

Grünbach G22_Tur4 rim Grünbach Fm Campanian Grünbach 35.87 10.34 29.55 6.30 0.01 0.08 0.85 9.66 0.37 2.78 0.01 95.81 

Grünbach G22_Tur6 core Grünbach Fm Campanian Grünbach 36.70 5.46 35.48 6.22 0.01 0.24 0.17 9.66 0.17 1.41 0.02 95.53 

Grünbach G22_Tur6 rim Grünbach Fm Campanian Grünbach 39.44 4.71 31.40 7.96 0.01 0.02 0.63 9.66 0.00 1.89 0.01 95.74 

Grünbach G22_Tur7 core Grünbach Fm Campanian Grünbach 35.62 9.38 35.51 3.28 0.04 0.10 0.32 9.66 0.43 1.51 0.04 95.87 

Grünbach G22_Tur7 rim Grünbach Fm Campanian Grünbach 36.86 3.87 34.56 7.95 0.01 0.01 0.01 9.66 0.02 1.37 0.01 94.32 

Grünbach G22_Tur10 core Grünbach Fm Campanian Grünbach 36.73 5.91 31.25 8.80 0.00 0.04 0.20 9.66 0.71 2.96 0.02 96.27 

Grünbach G22_Tur10 rim Grünbach Fm Campanian Grünbach 36.77 6.14 30.88 9.20 0.00 0.02 0.20 9.66 0.41 2.98 0.00 96.25 

Grünbach G22_Tur11 core Grünbach Fm Campanian Grünbach 36.14 9.13 28.04 8.77 0.00 0.02 0.21 9.66 0.18 2.95 0.07 95.17 

Grünbach G22_Tur11 rim Grünbach Fm Campanian Grünbach 36.07 9.05 27.98 8.69 0.00 0.01 0.23 9.66 0.20 2.99 0.03 94.91 

Grünbach G22_Tur12 core Grünbach Fm Campanian Grünbach 36.36 5.44 32.62 7.76 0.00 0.47 0.71 9.66 0.51 2.37 0.03 95.93 

Grünbach G22_Tur12 rim Grünbach Fm Campanian Grünbach 36.84 8.11 34.12 5.26 0.00 0.02 0.03 9.66 0.24 1.00 0.01 95.28 

Grünbach G22_Tur14 core Grünbach Fm Campanian Grünbach 35.52 7.51 33.97 5.60 0.05 0.49 0.81 9.66 0.08 2.04 0.04 95.76 

Grünbach G22_Tur14 rim Grünbach Fm Campanian Grünbach 35.52 7.22 34.25 5.52 0.04 0.45 0.83 9.66 0.48 1.94 0.03 95.94 

Grünbach G22_Tur15 core Grünbach Fm Campanian Grünbach 37.06 5.80 32.26 8.11 0.00 0.00 0.05 9.66 0.06 2.33 0.02 95.36 

Grünbach G22_Tur15 rim Grünbach Fm Campanian Grünbach 36.23 8.36 30.47 7.49 0.00 0.01 0.23 9.66 0.36 2.97 0.00 95.78 

Grünbach G22_Tur16 core Grünbach Fm Campanian Grünbach 36.36 6.81 31.71 7.56 0.00 0.07 0.39 9.66 0.28 2.72 0.00 95.56 

Grünbach G22_Tur16 rim Grünbach Fm Campanian Grünbach 35.80 8.60 30.96 6.48 0.03 0.15 1.03 9.66 0.38 2.68 0.01 95.78 

Grünbach G10_tu1 core Piesting Fm Campanian Grünbach 36.20 5.76 31.40 8.40 0.01 0.22 1.06 9.66 0.54 2.71 0.03 95.99 

Grünbach G10_tu1 rim Piesting Fm Campanian Grünbach 36.21 8.60 31.58 6.56 0.01 0.00 0.08 9.66 0.62 2.18 0.05 95.56 

Grünbach G10_tu2 core Piesting Fm Campanian Grünbach 32.10 14.49 34.10 0.39 0.55 0.55 0.49 9.66 0.84 2.09 0.01 95.27 

Grünbach G10_tu2 rim Piesting Fm Campanian Grünbach 35.60 9.54 30.24 6.01 0.02 0.32 1.60 9.66 0.76 2.65 0.01 96.40 

Grünbach G10_tu4 core Piesting Fm Campanian Grünbach 35.36 10.57 30.84 5.52 0.00 0.48 0.78 9.66 0.22 2.42 0.03 95.89 

Grünbach G10_tu4 rim Piesting Fm Campanian Grünbach 35.46 8.40 33.23 5.76 0.01 0.06 0.02 9.66 0.24 1.30 0.03 94.17 

Grünbach G10_tu7 core Piesting Fm Campanian Grünbach 34.76 13.74 34.18 1.01 0.21 0.07 0.16 9.66 0.54 1.68 0.03 96.03 

Grünbach G10_tu7 rim Piesting Fm Campanian Grünbach 35.97 8.88 32.78 5.48 0.00 0.06 0.42 9.66 1.06 2.15 0.01 96.48 

Grünbach G10_tu9 core Piesting Fm Campanian Grünbach 35.63 6.32 32.40 8.09 0.04 1.20 0.24 9.66 0.37 1.90 0.03 95.88 

Grünbach G10_tu9 rim Piesting Fm Campanian Grünbach 36.05 7.39 32.46 6.91 0.03 0.12 0.34 9.66 0.34 2.38 0.00 95.67 

Grünbach G37_tu1 core Piesting Fm Maastr Grünbach 34.37 13.62 34.97 0.77 0.23 0.11 0.38 9.66 0.55 1.66 0.03 96.36 

Grünbach G37_tu1 rim Piesting Fm Maastr Grünbach 35.74 9.39 32.37 5.21 0.02 0.03 0.74 9.66 0.09 2.10 0.00 95.34 

Grünbach G37_tu2 core Piesting Fm Maastr Grünbach 36.23 6.17 32.25 7.54 0.01 0.35 1.00 9.66 0.27 2.25 0.03 95.76 

Grünbach G37_tu2 rim Piesting Fm Maastr Grünbach 35.58 10.14 31.33 5.24 0.02 0.16 1.01 9.66 0.40 2.29 0.04 95.87 

Grünbach G37_tu6 core Piesting Fm Maastr Grünbach 35.93 6.85 32.26 7.23 0.02 0.56 0.75 9.66 0.22 2.18 0.06 95.70 

Grünbach G37_tu6 rim Piesting Fm Maastr Grünbach 38.65 7.29 30.21 7.02 0.02 0.11 0.14 9.66 0.16 3.24 0.02 96.52 

Grünbach G37_tu8 core Piesting Fm Maastr Grünbach 36.31 6.49 32.49 7.37 0.01 0.35 0.91 9.66 0.18 2.46 0.01 96.23 

Grünbach G37_tu8 rim Piesting Fm Maastr Grünbach 35.49 11.88 30.83 4.84 0.00 0.02 0.45 9.66 0.59 2.38 0.01 96.13 

Grünbach G37_tu10 core Piesting Fm Maastr Grünbach 35.26 9.43 34.37 4.27 0.07 0.31 0.47 9.66 0.07 2.01 0.06 95.96 

Grünbach G37_tu10 rim Piesting Fm Maastr Grünbach 36.54 7.01 32.92 6.97 0.03 0.04 0.32 9.66 0.00 2.48 0.02 95.99 

Grünbach G37_tu15 core Piesting Fm Maastr Grünbach 36.28 5.77 32.40 7.95 0.00 0.69 0.76 9.66 0.71 2.20 0.00 96.43 

Grünbach G37_tu15 rim Piesting Fm Maastr Grünbach 35.92 9.93 29.08 7.46 0.01 0.03 0.73 9.66 0.30 2.70 0.02 95.84 

Grünbach G37_tu16 core Piesting Fm Maastr Grünbach 36.25 5.26 34.77 6.69 0.01 0.31 0.56 9.66 0.07 1.77 0.02 95.37 

Grünbach G37_tu16 rim Piesting Fm Maastr Grünbach 35.53 10.15 30.19 5.46 0.08 0.16 1.50 9.66 0.04 2.57 0.03 95.36 

Grünbach G37_tu17 core Piesting Fm Maastr Grünbach 36.28 5.96 37.12 4.89 0.08 0.09 0.10 9.66 0.54 1.73 0.01 96.43 

Grünbach G37_tu17 rim Piesting Fm Maastr Grünbach 36.01 10.71 28.90 7.12 0.01 0.02 0.41 9.66 0.00 2.84 0.03 95.72 
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