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The Late Ordovician (455 Ma) Kinnekulle volcanic ash-fall represents one of the largest ash erup
tions known in Phanerozoic history. The dynamics of ostracodes, polychaete annelids and some 
shelly macrofauna across the Kinnekulle Bed in the Paaskiila section, northern Estonia indicate 
some significant faunal changes. The ostracod assemblage underwent major reorganization, in
cluding the replacement of predominant forms, a drop in taxon frequency and species diversity, 
and the probable extinction of some species following the ash-fall. The abrupt response of 
ostracodes indicates that the sediment surge and the resulting seafloor environment significantly 
affected the ostracodes. Jaw-bearing polychaetes (as represented by scolecodonts) display 
changes in their diversity curve and in the abundance of individual species above the altered ash 
layer. This change occurred after some delay indicating that polychaetes were not affected 
directly by the sediment influx but indirectly, probably by a change in their relationships with 
other biotas during a gradual rearrangement of seabed communities triggered by the ash-fall. 
Macrofaunal data also contains some evidence of the possible direct effects of the ash-fall. Thus, 
the biotic effects of the Kinnekulle ash-fall were probably larger than previously suggested. 
Many benthic organisms were strongly affected and the influence of this event persisted some 
time after the ash-fall. 
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Material of volcanic origin may be recognized thou
sands of kilometers from its source and may often be 
preserved in sedimentary successions. Altered vol
canic ash layers are widespread in the Ordovician, 
where they are frequently referred to as K-bentonites 
or metabentonites. These beds are of great interest to 
geologists not only because they are useful strati
graphical markers, but also, they provide material for 
mineralogical and geochemical studies and radiomet
ric age determinations. The occurrence of volcano
genie layers in fossiliferous successions also provides 
an opportunity to investigate how the past biota re
sponded to catastrophic events. 

Intense volcanic activity was typical during the 
early Late Ordovician within and around the closing 
Iapetus Ocean. More than 150 individual volcanogenic 
beds, altered to potassium-rich clays (K-bentonites) 
or feldspathites, are known from the Ordovician se
quences of Baltoscandia and nearly 50 occur in north
ern America (Huff et al. 1992). The thickest bed in 
Baltoscandia, the Kinnekulle Bed of Bergstrom et al.

(1995), is more than two meters thick in southern 
Sweden and can be traced for more than 1000 km east
ward to the western part of the St. Petersburg region 
in Russia. 

Even though the hypothesis of a single gigantic 
volcanic eruption producing two widespread K
bentonites, the Kinnekulle Bed in Baltica and Millbrig 
Bed in Laurentia (Huff et al. 1992), has now been re
jected by some workers (Min et al. 2001), the Kinne
kulle event still remains one of the largest known 
eruptions in the Earth's geological history (Huff et al.

1996). Following Jaanusson & Martna (1948) and 
Mannil (1958) the Kinnekulle Bed has been widely 
used in stratigraphy as the marker of the lower bound
ary of the Keila Regional Stage in the Baltic region 
(e.g. Mannil 1966; R66musoks 1970; N6lvak 1997). 

Although the possible biotic effects of volcanic ash
falls are generally known and documented in a num
ber of cases (e.g. Harper et al. 1995; Heikoop et al. 1997; 
Botting 1999), the influence of the Kinnekulle ash-fall 
on fossil communities has gained relatively little at-

Hints et al.: Biotic effects of the Ordovician Kinnekulle ash-fall recorded in northern Estonia • 115 


















