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- part of the South Balkan 
Extension Regime

- contemporaneous volcanism 
with the Cenozoic extension
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Geological settings of Macedonia
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distribution of the <10 
Ma volcanics

Maps and data from 
Dumurdzanov et al., 2005; Yanev
et al., 2008 and Schmid et al., 
2020
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- remnant of a small-volume lava flow and, most likely, a 
phreatic eruption with diatreme breccia; covering Pliocene 
sediments at the SE edge of the Skopje basin

- few centers and remnants of lava flows along the Jurassic-
Cretaceous limestone-serpentinite units at the W edge of the 
Tikveš basin 3.77 ± 0.09 Ma 7.98 ± 0.11 – 7.77 ± 0.11 Ma

(it was thought to be Pleistocene)
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- composite (at least four units)
rhyolitic volcanic structure at the
SE edge of Mariovo basin, along 
the Cretaceous flysch and 
serpentinite units; a possible 
eruption center of the nearby 
ignimbrites  

SG03

SG04

2.89 ± 0.04 – 2.78 ± 0.04 Ma
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Total alkali silica diagram (LeBas et al., 1986), chondrite normalized rare earth element diagram (Nakamura, 
1974) and 143Nd/144Nd versus time diagram based on whole rock data
Data for comparison from Kolios et al., 1980; Boev, 1988; Eleftheriadis et al., 2003; Cvetkovic et al., 2004 and
Yanev et al., 2008; classification from Yanev et al., 2008

- Pakoševo is part of the HMg-K group, whereas Šumovit Greben
is part of the LMg-K group of the Kozuf-Voras volcanic system; 
Debrište is also part of the LMg-K group but shows similarities 
to the HMg-K group based on the rare earth elements content

- 143Nd/144Nd isotopic composition is gradually decreasing with 
time, the least metasomatic composition is exhibited by the 
Debrište samples which are the oldest (within the <10 Ma 
volcanics) in the region
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Spatial relation of 
the basin evolution 
and the volcanic 
activity during 
Neogene-recent 
extension

Data from Kolios et 
al., 1980; Lippolt
and Fuhrmann, 
1986; Boev, 1988; 
Troesh and Frantz, 
1992; Dumurdzanov
et al., 2005; Yanev
et al., 2008 and 
Neubauer et al., 
2009
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