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Non-explosive interaction of magma and wet unconsolidated volcaniclastics: 
case study from the Sushevo trachydacite cryptodomes, East Rhodopes
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The behaviour of magma that interacts with wet highly 
permeable sediments is an interesting problem that can 
be studied in ancient volcanic terrains. In this work we 
describe and interpret a case study of non-explosive 
magma–water interaction developed in subaqueous 
environment in the East Rhodopes during the Early 
Oligocene. 

The Sushevo trachydacite cryptodomes crop out 
near to Sushevo village to the NE of Momchilgrad town 
(Kardzhali district) at the SW foot of the Dambalak 
massif (Yordanov et al., 2008). They are intruded in 
unconsolidated volcaniclastics (reworked and resedi-
mented tuffs) and pyroclastic rocks. The cryptodomes 
have irregular, fingershaped contacts (Fig. 1). The pen-
etration of the trachydacite in the wet unconsolidated 
volcaniclastics results in quench fragmentation and 
generation of in situ perlitic hyaloclastite. The highly 
permeable volcaniclstics are influxed in the trachydac-
ites and peperites* are formed due to temperature dif-
ferences and the fluidization effect. Quenching of the 

dome margins generated perlitic breccia (in situ hyalo-
calstite) with oxidized glassy matrix. The perlitic frag-
ments show jigsaw-fit texture and some of the direct 
contacts with the volcaniclastics have chilled margins. 
Around the contacts a dispersal of juvenile trachydac-
ite clasts in the volcaniclastics, in a zone 50–100 m 
wide, is observed.

In contrast where the trachydacite is intruded in 
well consolidated pyroclastic rocks different textures 
can be distinguished. In the lower levels, before the 
intrusion in the wet volcaniclastics, the trachydacite 
was highly fluidal and well confined bend folds are 
observed. During the cooling, the trachydacite be-
gins to fracture and autoclastic lava breccia is formed. 
Some of the contacts of the trachydacite with the well 
consolidated pyroclastyc rocks show well developed 
transitional banded trachydacite-perlite periphery.
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* Peperite is a genetic term (White et al., 2000) applied to a rock formed 
essentially in situ by disintegration of magma intruding and mingling 
with unconsolidated or poorly consolidated, typically wet sediments.
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Fig. 1. Intrusion of cryptodomes in poorly consolidated volcaniclastics
a, idealised sketch; b, influx of volcaniclastics into the trachydacite and peperite formation; c, autoclastic trachydacite lava breccia; d, peperite 
formation (close view); e, peperite formation in the contact with in situ hyaloclastic perlite breccia and dispersal of juvenile trachydacite clasts 
in the volcaniclastics; f, hyaloclastic perlite breccia with oxidized matrix and jigsaw-fit texture of the clasts; g, fluidal trachydacite; h, banded 
trachydacite-perlite peripheral zone near to the contacts with well consolidated pyroclastics


