
all from the Styrian Basin, are geochemically distinguishab­
le from the Lavanttal Basin volcanism, represented only by 
high-K basaltic andesites and a high-K andesite from Kol­
lnitz. These latter have a marked positive Th-anomaly and a 
steep chondrite normalized REE pattern with a strong LREE 
enrichment without Eu-anomaly. The orogenic-type rocks 
of the Styrian and Lavanttal Basins (high-K calc-alkaline 
and shoshonitic series) are geochemically distinguishable 
from the orogenic-type volcanics (calc-alkaline and high-K 
calc-alkaline series) of the contemporaneous Western and 
Eastern Carpathian arcs, considered as the result of active 
oceanic subduction. The geochemical and petrological data 
so far obtained for the Miocene volcanics are compatible 
with a genesis by partial melting of a litho spheric mantle 
enriched by "subduction-related" components derived from 
the European lithosphere during the Paleogene N-S conver­
gence which characterized the Eastern AlpslW esternmost 
Carpathian transect. Such a delayed melting of a recently 
enriched litho spheric mantle is considered to be related to 
Miocene extensional collapse of the Eastern Alpine chain 
leading to the formation of the Pannonian Basin. In the 
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Styrian Basin, the occurrence of the orogenic-type volcanic 
activity during the climax of the rifting phase is in accord­
ance with this hypothesis. 

The studied Plio-Pleistocene volcanics are strongly sili­
ca-undersaturated and have a typical Na-alkaline affinity. 
They are mostly represented by lavas, except two vesicula­
ted juvenile ejecta. Their compositional variation roughly 
range from nephelinites (Wilhelmsdorf and Steinberg), to 
basanites (Steinberg, Kloech, Kindsbergkogel, Riegers­
burg) and tephrites (Kalvarienberg). The overall incompa­
tible element pattern of the Plio-Pleistocene lavas is within 
the range of OIB; they show an increasingly greater enrich­
ment toward the most incompatible elements from P to Rb, 
which is in accordance with their strong silica-undersatura­
ted character. In the BalNb vs. KINb diagram these rocks 
plot in a narrow area, between the fields of Tristan da Cunha 
and St. Helena Islands. All these data are compatible with a 
derivation from low degrees of partial melting of an astheno­
spheric source. The isotopic data so far obtained are compa­
tible with this conclusion. 
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The World Stress Map Project is a global compilation of 
data on the recent tectonic stress field in the Earths crust. It 
was initiated by a task force of the International Lithosphere 
Program under the leadership of M.L. Zoback. There are 
more than 9100 individual measurement locations, each 
with up to 55 detail entries stored in a digital database. The 
continuing database is maintained and expanded as a re­
search project of the Heidelberg Academy for the Sciences 
and Humanities. A basic goal is to fill the existing spatial 
gaps in data on continents and oceans with new stress 
measurements encompassing earthquake focal mechanisms, 
well bore breakouts, in-situ stress measurements (overco­
ring and hydraulic fracturing), and young geologic data 
(from fault slip analysis and volcanic vent alignments). 

Tectonic stresses and internal plate deformations are 
caused primarily by plate boundary forces, which are respon­
sible for the movement of the litho spheric plates. These forces 
include ridge push at the mid-ocean ridges, basal shear stresses 
acting at the base of the litho spheric plates, and slab pull and 
trench suction forces at subduction zones. In addition to plate 

boundary forces, secondary stress sources can be superim­
posed, leading to local deviations in stress patterns. Exam­
ples of these secondary sources are flexural stresses from 
lithospheric bending produced by vertical loading of the 
lithosphere by islands or glaciation, unloading by deglacia­
tion, or bending in subduction zones. Other important secondary 
stress sources are associated with lateral density contrasts as they 
occur at passive continental margins. 

In Western Europe plate boundary forces are responsible 
for a large scale homogeneous stress field with NW-SE 
orientation of maximum horizontal compressive stress 
(SHmax). In contrast, the Pancardi region which is bordered 
by young orogens (Eastern Alps, Carpathians, Dinarides, 
Balkanides) shows a more complicated stress pattern. While 
the Pannonian Basin is mainly' occupied' by NE-SW orien­
ted SHmax, it changes towards an outward radial orientation 
in the Outer Carpathians (with SHmax perpendicular to the 
strike of the flysch nappes). Additionally to this regional 
fluctuation of SHmax, new breakout data from the Polish 
Outer Carpathians indicate varying stress orientations with 
borehole depth. Local stress decoupling along detachment 
horizons might be the reason for this stress field disturbance. 

Homepage of the World Stress Map: 
http://www-gpi.physik.uni-karlsruhe.de/pub/wsm 
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