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On the age of the Harsany ignimbrite, Biikkalja
volcanic field, Northern Hungary — a discussion

Szabolcs Harangi, Réka Lukécs
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Eétvds Lordnd University, Budapest

Correlation of scattered ignimbrite occurrences is crucial in the context of stratigraphy and the
volcanic history of an area. In 2007, two papers were published concerning the classification of the
volcanic rocks of the Biikkalja volcanic field. The interpretation of these papers shows an apparent
contradiction in the age of the ignimbrite, which crops out at Tibolddaréc and Harsany. This paper
attempts to resolve this contradiction. We show that the Harsany ignimbrite defined by Lukécs et al.
(2007) was indeed formed at 13.5 Ma and is not the same as was described by Marton et al. (2007). We
redefine the possible locations of the Harsany and Tibolddaréc samples of Marton et al. (2007). The
Tibolddaré6c sample could represent the ash flow unit in the middle part of the Tibolddaréc volcanic
section, whereas the Harsany sample could be derived from the 'Harsany-bend' outcrop. Both rocks
have different geochemical character compared to the Harsany ignimbrite. This work emphasizes the
usefulness of geochemical correlation of scattered rhyolitic ignimbrites, combined with detailed
volcanological field observations.
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Introduction

The Biikkalja volcanic field is a key area in understanding of Miocene silicic
volcanism of the Carpathian-Pannonian region. The reason for this is that the
products of the extensive Miocene silicic volcanism are at surface and show a
remarkably fresh character. This is in contrast to what is usually found in the
borehole drilling cores. The Miocene Si-rich pyroclastic rocks were formed over a
fairly long period in the Pannonian Basin from 21 Ma to 13 Ma (Pécskay et al.
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2006). This means that this volcanism partly predates, and is partly con-
temporaneous, with the main rifting period of the Pannonian Basin (Harangi and
Lenkey 2007).

Explosive volcanic eruptions of large volume magmas represent instantaneous
geologic events; consequently they provide unique chronological marker
horizons in stratigraphic sections on a regional scale. In the Pannonian Basin,
three main volcanic horizons were traditionally distinguished: the lower, middle
and upper rhyolite tuff, which correspond to the lithostratigraphic units of
Gyulakeszi Rhyolite Tuff, the Tar Dacite Tuff and the Galgavolgy Rhyolite Tuff,
respectively (Schréter 1913; Noszky 1931, 1936; Hamor et al. 1980, 1987; Marton
and Pécskay 1998). In the Biikkalja volcanic field, Szakacs et al. (1998) denoted
them as Lower, Middle and Upper Rhyolite Tuff Complex. Recent work has,
however, emphasized the more complex character of this volcanism and
suggested repeated eruptions of different magmas even contemporaneously (e.g.
Lukdécs et al. 2002, 2007, 2010; Harangi et al. 2005).

The threefold character of the silicic volcanism appears to be reflected
excellently in the Biikkalja volcanic field, where the paleomagnetic rotation data
clearly distinguish three main units (Marton and Marton 1996; Marton and
Pécskay 1998; Marton et al. 2007). This is due to the observation that two main
rotation events occurred during this long lasting volcanism (Marton and Fodor
1995). This makes the paleomagnetic data a useful tool in the correlation studies
in the Northern part of the Pannonian Basin and particularly in the Biikkalja
volcanic field. Recently, Marton et al. (2007) published a compilation of
paleomagnetic data for the silicic pyroclastic rocks from Biikkalja and proposed a
revised classification of the scattered occurrences. This work includes several
new results and interpretations. Among them, Marton et al. (2007) classified the
ignimbrites from Harsany and Tibolddardc (Fig. 1) as belong to the upper part of
the Middle Tuff Complex instead of the Upper Rhyolite Tuff Complex; thus, they
could have been formed at about 16 Ma. This conclusion is just the opposite of
what was proposed by Lukdcs et al. (2007) in a study published in the same year.
Lukécs et al. (2007) defined the Harsany ignimbrite as a distinct volcanic unit
occurring mostly at Harsany and Tibolddaréc (Fig. 1) and formed at 13.5 Ma. This
short discussion paper attempts to resolve this apparent contradiction and
emphasizes the correlation power of the detailed volcanological and geochemical
observations.

Data and interpretation provided by Mdrton et al. (2007)

Marton et al. (2007) published paleomagnetic results based on measurements
of more than 150 samples from 28 sites around the Biikk Mts. Among them they
presented two new data from north of Harsdny (sample name: 7721-728) and
from Tibolddardc (sample name: 8902-911). Unfortunately the precise location
and stratigraphic position of the samples are not given in the paper. The sample
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Location of the outcrops discussed in the text (after Harangi et al. 2005)

from Harsany is described as a non-welded dacite-rhyolite ignimbrite, whereas
that from Tibolddardc is a slightly welded rhyolitic ignimbrite with lapilli, which
contains biotite and amphibole (Table 1 of Marton et al. 2007). The declination of
the Harsany sample is 145° and that of the Tibolddaréc one is 313°, which
suggests similar rotation (about 35° CCW), but reverse and normal polarities,
respectively. These data are consistent with formation just before the second
CCW rotation event, i.e. at the top of the Middle rhyolite unit, at about 16 Ma.

Data and interpretation provided by Lukdcs et al. (2007)

Lukécs et al. (2007) defined the Harsany ignimbrite unit at two localities (Fig.
1). This rock occurs in Harsany, at the northern end of the village and its western
part, along the wine cellars. They are unwelded pumice-bearing lapilli tuff
(ignimbrite) with high-Si rhyolitic composition. It is important to note that
Lukécs et al. (2007) described another ignimbrite outcrop at Harsany. This is
about 2 km north of the village on the right side of the road, before the crossroad
to Biikkaranyos (Fig. 1). This outcrop is called the 'Harsany-bend' ('Harsany-
kanyar') or North Harsdny outcrop. It also exposes rhyolitic lapilli tuff,
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A. Simplified map of the outcrops at the western
part of Tibolddaréc, delineating the Harsany
ignimbrite unit (Lukécs et al. 2007) and showing
the possible location of the sampling point of
Marton et al. (2007). B. Interpreted volcano-
stratigraphic section of the Tibolddaréc locality,
indicating the position of the Harsdny ignimbrite
unit (Lukécs et al. 2007) and the possible position
of the sample analyzed by Marton et al. (2007)

interpreted as unwelded ignimbrite.
However, it differs significantly from
those that are found in Harsany
village, based on the composition of
the mineral phases and the glass
shards (e.g. Fig. 9. from Lukdcs et al.
2007). Therefore, the 'Harsany-bend'
ignimbrite represents a separate
volcanic unit and does not belong to
the defined Harsany ignimbrite unit.
The other occurrence of the
Harsany ignimbrite is situated in the
western part of Tibolddardc, along the
wine cellars. Here this unit overlays a
series of pyroclastic layers (Fig. 2). The
bottom of this succession is re-
presented by a mixed scoria/pumice-
bearing pyroclastic flow deposit, a
characteristic formation of the Middle
Tuff Complex (Czuppon et al. 2001).
The following section includes
alternating rhyolitic tuff and lapilli
tuff layers, as well as reworked beds.
The uppermost thick unit of this
volcanic succession shows remarkable
similarities with the rhyolitic pyro-

clastic rocks from Harsany village. The most characteristic fingerprints of these
rocks are the large pumice blocks, often including pale violet quartz crystals, the
bimodal compositional character of the pumice and the biotite, the sodic
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composition of the plagioclase and the dominantly iron-rich composition of the
biotite. In addition the trace element pattern of the glass shards is unique within
the Biikkalja volcanic units (Fig. 11 in Lukacs et al. 2007). Lukacs et al. (2007)
presented K/Ar radiometric age data measured on separated biotite fractions
from samples collected at the two localities. The data (13.65+0.72 Ma and 13.35=+
1.01 Ma) show that this volcanic unit was formed about 13.5 Ma.

Reinterpretation of the result by Mdrton et al. (2007)

It is clear that there is a major contradiction between the interpretations of the
two papers on the age of the ignimbrite occurring at Harsany and Tibolddaréc.
We have no doubts that the data, both the paleomagnetic and the volcanological/
geochemical ones are correct. Nevertheless, we must note that in the Tibolddaré6c
section there is no welded facies of the ignimbrite facies, as indicated by the
general occurrence of cuspate, occasionally vesicular glass shards and the lack of
fiamme. Furthermore, within the entire section, amphibole is not a characteristic
mineral, although it occurs as subordinate accessory mineral in certain layers in
the middle parts. It is more common in the lowermost mixed scoria/pumice-
bearing pyroclastic rock. We are sure that the sample that Marton et al. (2007)
analyzed could not be derived from the uppermost layer of the Tibolddar6c
section; therefore it does not represent the Harsany ignimbrite unit. This sample
might be one collected during joint field work with Emé Marton, i.e. from unit H
(site 21-22) of the Tibolddardc section, as defined by Lukacs et al. (2007) and
shown in Fig. 2. In that case, this sample is certainly older than unit A, which
belongs to the Harsany ignimbrite unit.

At Harséany, the two localities within the village consist of loose pumice-bearing
lapilli tuff, which are not suitable for paleomagnetic measurement. However, the
exposed rocks from both outcrops show striking similarities with that of unit A in
the Tibolddaréc section and thus interpreted as belonging to the same eruptive
unit, called the Harsany ignimbrite (Lukacs et al. 2007). The Harsdny sample
presented by Marton et al. (2007) cannot be derived from these outcrops. A
possible explanation for the origin of their sample is the 'Harsdny-bend' outcrop.
It is better cemented; therefore it might be more suitable for paleomagnetic
sampling. This rock also consists of pumice-bearing lapilli tuff and represents an
ignimbrite flow. However, the composition of glass shards and the mineral
phases differs from those of the Harsany ignimbrite (Fig. 3). In that case the age
of this deposit is also different, possibly older than 13.5 Ma. It is remarkable that
the trace element pattern of the glass shard from a sample of the unit H ash flow
from Tibolddaréc and from a sample of the 'Harsany-bend' shows a remarkable
similarity (Fig. 4). Thus, it is possible that these two rocks could belong to the
same eruptive unit. In that case, Marton et al. (2007) determined the age of an
ignimbrite that is about 16 Ma, and thus much older than the Harsany ignimbrite
unit (13.5 Ma; Lukacs et al. 2007).
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Conclusion

Correlation of scattered occurrences of extended ignimbrite deposits is crucial
in understanding the broad stratigraphic framework of an area, but also in
revealing its volcanic history. There are a couple of powerful correlation tools,
which can be applied differently in certain regions. Marton et al. (2007) stated
that in Northern Hungary and particularly in the Biikkalja area, the
paleomagnetic declination data were the best guidelines in distinguishing
between the three ignimbrite complexes and were far more reliable than
correlation by chemical composition. We agree partly with this statement, but as
we emphasized previously in many papers (e.g. Lukacs et al. 2001, 2007; Harangi
et al. 2005) and also in this work, geochemistry and field observations can be as
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powerful correlation tools as the paleomagnetic data. This is especially true in
those cases where the volcanic eruptions occurred between two main rotation
events and provided volcanic rocks with distinct mineral and bulk rock chemical
compositions, or when the pyroclastic rocks are not suitable for paleomagnetic
measurement. We point out that detailed volcanological field observations
combined with geochemical data can help resolve apparent contradictions, as
reflected in the papers published by Marton et al. (2007) and Lukacs et al. (2007).
We conclude that the Harsany ignimbrite was formed at about 13.5 Ma and
represents the youngest member of the Biikkalja ignimbrites. On the other hand,
spatially close to this volcanic unit, pyroclastic rocks with fairly similar
appearance are found, what was possibly measured by Marton et al. (2007) with
the paleomagnetic method and proved to be older (about 16 Ma). Geochemical
differences emphasize the distinction between these two units.
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