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In continuous marine successions the Permian-Triassic boundary was recognised in 

several outcrops in the Bükk Mts, North Hungary and in a few core sections in the NE part 

of the Transdanubian Range. 

Although rocks in the Bükk Mts (sampled at the „Bálvány section”) has been af-

fected by very low-grade metamorphism, the sections are still well preserved. It is reflected 

in the preservation of the original sedimentary features and even fragile thin-shelled fos-

sils. The topmost Permian is made up of dark grey limestone, rich in fragments of crinoids, 

calcareous algae, mollusks, brachiopods, ostracods, foraminifera. There is a dramatic de-

crease in the amount of the bioclasts in the last two limestone layers that are overlain by a 

1 m thich shale bed. The lower two third of this bed still contains a poor biota but its upper 

part is almost free of any bioclast. The overlying platy limestone contains a poor fossil 

assemblage indicating stress conditions. 

The δ18O values are fairly constant at –7 ± 0.5 ‰ in the whole section. In contrast, 

the carbon isotope compositions show systematic variations up-section. In the limestone 

layers 1.5 m below the base of the shale, the δ13C values are about +3 ‰. Preceeding the 

complete disappearance of Permian fossils the δ13C values start to decrease gradually, 

reaching –0.5 ‰, in the lower part of the shale bed, then they suddenly drop below –4 ‰ 

just at the second biotic decline. After the sharp negative peak the δ13C values recover to 0 

‰ and stay constant at cca. –1 ‰. The observed change show no relationship with lithol-

ogy as reflected by the carbonate content. Thus, the observed variation is not related to 

formation of  diagenetic or metamorphic carbonate and can interpreted as a primary signal. 
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The isotopic signature of the Bálvány section resembles other well-preserved sections 

worldwide. However it differs significantly from that in the Transdanubian Range where 

the boundary was found in ooidic limestone akin to that in that in the Southern Alps (Te-

sero Horizon). In these sections δ13C values show gradual decrease and there is a slight 

δ13C--δ18O correlation, but the definite negative δ13C peak is missing. This feature may 

either be related to primary or secondary causes. Based on literature data, the primary 

cause can be the changing magnitude of δ13C shift depending on facies and latitude. Sec-

ondary causes can be sedimentary or diagenetic. The influence of diagenesis is supported 

by the weak δ13C-δ18O correlation, whereas sedimentary reworking – and thus smoothing 

the negative δ13C peak – is indicated by Permian fossils enclosed in ooides in lower Trias-

sic layers. 

The strong and symmetric δ13C peak at the second biotic decline observed in the 

Bálvány section (Bükk Mts., North Hungary) indicate a rapid process that contributed to 

the ocean–atmosphere system with a huge mass of 12C followed by system recovery at the 

same rate. The most plausible explanation is release of methane hydrate from deep sea 

sediments due to rapid warming, then rapid cooling and hydrate formation that removed 

the excess 12C from the system. The gradual and long term δ13C shift from Permian to Tri-

assic δ13C values (from +3 to –1 ‰) would indicate a collapse and incomplete recovery of 

the organic productivity. 
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