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Basaltic volcanism is an important process in shaping large
areas of the Earth’s surface, not only in continental exten-
sional environments and at the ocean floor.

This special issue contains a collection of fifteen
papers that are dedicated to recent researches on various
aspects of continental basaltic magmatism from its man-
tle roots via the ascent paths of the melt to the surface
where different styles of volcanism take place erupting
lavas or through explosive volcanism depositing various
types of pyroclasts. Two of the fifteen were published
earlier (Downes et al. 2015; Herrero-Hernandez et al.
2015). Continental basaltic volcanism also contributes
to the total terrestrial sedimentary budget not only by
its primary pyroclastic deposits but also their reworked
varieties. Most of the papers result from presentations at
the BASALT 2013 conference, which took place from
April 18-24, 2013, in Gorlitz, Germany (Biichner et al.
2013). The conference was organized by the Senckenberg
Museum of Natural History Gorlitz and co-organized by
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the International Association of Volcanology and Chem-
istry of the Earth’s Interior (IAVCEI)—particularly
its Commission on Monogenetic Volcanism—and the
“Séchsische Landesstiftung Natur und Umwelt” LaNU
Academy). Since the conference was held in the heart of
Europe in Germany with accompanied field excursions to
Poland and the Czech Republic, many contributions are
related to the Cenozoic Central European Volcanic Prov-
ince (Fig. 1). However, there was also a variety of con-
tributions about Mesozoic and Cenozoic basaltic rocks
worldwide. This variety is reflected in this issue.

The issue brings together studies on different aspects
of basaltic magmatism. Thus, this volume contains petro-
logical and geochemical studies spanning from studies of
mantle peridotites to those on volcanic rocks as well as
papers presenting geophysical data and interdisciplinary
interpretation.

The issue starts with five papers discussing processes of
basaltic melt generation in the upper mantle from astheno-
spheric or lithospheric source rocks. Puziewicz et al. show
in their study that the subcontinental lithospheric mantle
beneath Lower Silesia and Upper Lusatia (Poland) differs
from the western to the southern region of the province.
The Lower Silesia-Upper Lusatia domain records extensive
depletion, which was followed by chromatographic-style
metasomatism by mixed carbonatite—silicate melts. In con-
trast to other areas further west- and southwestwards, the
spinel-facies xenolith suites mostly consist of clinopyrox-
ene-free harzburgite (olivine Fo 90.5-92.0 mol %; group
“A”). This harzburgitic Al-depleted lithospheric mantle is
related to the Variscan paleotectonic setting. The occur-
rences of “B” harzburgites containing less magnesian oli-
vine (Fo 84.0-90.0 mol %) reflect supposedly Cenozoic
“Fe-metasomatism” by silicate melts. Medaris et al. studied
a layered lithospheric mantle on a suite of spinel peridotite
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" " "in this special volume
1-Abratis et al., 2-Ackermann et al.,
3-Blichner et al., 4-Downes et al.,
5-Flechsig et al., 6-Harangi et al.,
7-Herrero-Hernandez et al.,
8-Medaris et al., 9-Nickschick et al.,
10-Obst et al., 11-Puziewicz et al.
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Fig. 1 Location of research areas in the Central European volcanic province (completed according to Biichner et al. this volume)

xenoliths from the Kozakov volcano in the Elbe/Labe Zone
(Czech Republic). Since 1999 four papers have been pub-
lished over the same topic, reflecting the general interest
to understand this region. Authors present first Li isotopic
data on the Kozdkov site (12 samples) and completed the
upper part of the “sub-Kozakov lithospheric mantle pro-
file”, adding new data. They discuss a depth profile through
the mantle lithosphere varying in equilibration temperature
from 675 to 1135 °C and providing continuous sampling
from the Moho to a depth of ca. 82 km. Li isotope com-
positions varying from —0.8 to —5.4 %o reflect the effect
of pervasive metasomatic events. The study of Ackerman
et al. brings new data on petrology of subcontinental lith-
ospheric mantle beneath the Northern Bohemia (Ceske
Sttedohoti Volcanic complex/CSVC and Upper Lusatia).
The xenoliths from CSVC are mostly harzburgites (oli-
vine Fo 90.0-91.6 mol %) and show high degrees of partial
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melting (ca. 17-21 %). CSVC xenoliths were metasoma-
tized by silicate melt at high melt/rock ratios, while those
from Northern Upper Lusatia were metasomatized by alka-
line and CO,-bearing melts at low melt/rock ratios. Com-
parable to the results of Puziewicz et al. the subcontinental
lithospheric mantle of the Ceske Stfedohofi Volcanic com-
plex and Upper Lusatia demonstrate compositional het-
erogeneity and imply similar open questions as raised by
Puziewicz et al. Downes et al. (2015) studied Hf-Zr anom-
alies in clinopyroxenes of mantle xenoliths from France
and Poland and discuss the potential of applying the Lu—
Hf system of dating to garnet-free mantle rocks. Whereas
the afore four papers discussed processes in the lith-
ospheric root zone of basaltic magmas using small pieces
of rocks from the upper mantle (xenoliths), Estrada use
petrographic, element geochemic, Sr—Nd isotope data and
Ar—Ar whole rock age determinations within an Early- to
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mid-Cretaceous continental flood basalt suite in the Cana-
dian High Arctic (Strand Fjord and Hassel basalts, Isachsen
basalts) to get hands on the mantle sources and magmatic
evolution of these rocks.

The second part of this special issue consists of five
papers focus on the origin, ascent, emplacement and com-
position of basaltic magmas and mantle-derived gases.
Harangi et al. provide a cutting edge review based on over
two decades of research on the origin and geodynamic rela-
tionships of the Late Miocene to Quaternary alkaline basalt
volcanism within the Pannonian Basin in eastern-central
Europe by looking at petrological and geochemical char-
acteristics as well as their temporal evolution. Assuming
the basalts represent primitive melts, the authors constrain
conditions of magma generation. Harangi et al. discuss
why they think that regional alkaline basaltic volcanism
is controlled by plate tectonics and asthenospheric flow
influenced by strong topography at the lithosphere-astheno-
sphere boundary instead of a mantle plume or finger. Abra-
tis et al. follow the question how spinel lherzolite xenoliths
from the upper mantle make its way into a phonolite of
the Heldburg dike swarm (Germany), commonly accepted
to be differentiated at crustal depths. The authors provide
evidence from petrographical, mineral chemical investiga-
tions and Ar—Ar age determinations for extensive mixing
and mingling of two coeval melts with different composi-
tions before 15 Ma. This implies the intrusion of a primi-
tive mafic magma into an existing magma chamber with an
already evolved magma. Biichner et al. (a, b) give a com-
prehensive insight into the Lausitz (Lusatia) Volcanic Field
(Germany), which they define as a temporally and spatially
bounded part of the Central European Volcanic Province.
Their study includes various aspects on volcanic textures
indicative for various eruption styles, geochemistry and
age determinations of more than 300 rocks from 123 locali-
ties providing a tremendous new set of original data from a
less known volcanic region. The cover-figure of the special
issue originates from this contribution (Figure 4) and shows
Landeskrone volcano, located ca. 5 km SW of Gorlitz (Ar—
Ar age: 31.8 Ma).

One of the two geophysical papers provides a compre-
hensive view on the inner and outer structure of a maar-dia-
treme volcano. Flechsig et al. investigated in an integrated
way the Mytina maar, the first known Quaternary maar in
the Bohemian Massif (Mrlina et al. 2009). They applied
various geophysical and geological/petrochemical methods
and found evidence for circular fracture zones outside the
maar, the distribution of eruption-related deposits as well
as indications for paleotopography of the landscape before
the eruption took place. Nickschick et al. deal with the
most important known magmatic activity within the Cen-
tral European Volcanic Province. They map diffuse mantle-
derived carbon dioxide emissions in the HartouSov moffete

field in the western Eger Rift and discuss the problems in
quantifying time-variant and diffuse gas fluxes by the appli-
cation of geostatistic tools. Nickschick et al. employ gas
flux, soil gas with gravity and geoelectric measurements to
generally understand near-surface conditions and processes
of CO, degassing in wet and dry mofette fields, its potential
control by an existing tectonic framework, and properties
of the underlying rock and sediments.

The third part of the special issue deals with the sur-
face expression of basaltic volcanism, volcanologic and
sedimentologic research and volcanism-sedimentation
interaction processes in five papers. Németh and Keresz-
turi provide in their review article some personal view on
what they understand under the terminus “monogenetic
volcanism”. The authors evaluate the history and existing
ideas on this widely and often used conceptional terminus.
Constructing theoretical cross sections and providing field
evidence mostly from New Zealand and Saudi Arabia, the
authors propose a new definition of monogenetic volcan-
ism that could much better explain the existing chemical
and volcanic architecture diversity. Sheth and Canén-Tapia
continue and discuss the fundamental conceptual question
if flood basalt eruptions are monogenetic or polygenetic.
As base of their study they use new field evidence from the
Deccan Traps volcanic province in western India. Further
field data from Hawaii and Iceland is included into the dis-
cussion. Finally, Sheth and Canon-Tapia ask to use a clear
terminology in describing different types of volcanic edi-
fices. Herrero-Hernandez et al. (2015) give insights into
interaction between volcanism and fluvio-lacustrine sedi-
mentation by studying the Campo de Calatrava Volcanic
Field (Spain) using magnetostratigraphy and geochronol-
ogy techniques. They describe and interpret volcaniclastic
deposits and develop a sedimentologic conceptual model of
the study area, which takes into consideration the various
detected types of volcaniclastic deposits. They are inter-
preted by Herrero-Hernandez et al. to originate from mono-
genetic volcanoes, as there are scoria cones, tuff rings and
maars. Rani et al. report on a highly applied study of the
basaltic glass from the Deccan Traps volcanic field (Osham
Hill; age: ~66 Ma). They investigated its suitability as a
radioactive waste containment matrix with respect to the
alteration behavior. Rani et al. describe alteration processes
and compare glass sample after alteration experiments
with naturally altered glass. Finally, Obst et al. provide an
extensive description on the early Eocene volcanic ashes
occurring as ash-bearing carbonate concretion (cement-
stones) on the Greifswalder Oie, NE Germany, that belong
to pyroclastic deposits within the large North Atlantic Igne-
ous Province (NAIP). They differentiate two types based on
mineralogical composition, sedimentary features and fossil
content. Furthermore, Obst et al. discuss the origin of the
volcanic ashes by comparing them with coeval ash-bearing
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deposits in Northern Germany and Denmark, as well as
alteration of these ashes during sedimentation and rework-
ing in a shallow marine environment. The contribution
bridged a gap in the modern research literature because the
knowledge of the ash layers in the German deposits is only
known from older publications.
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