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The current study was inspired by the discussion
raised after the author’s presentation (Ivanova et al.,
2011) at “Geosciences 2011”. The discussion was focused on the reported conclusions that the features of
the volcaniclastic section of 2-nd Rupelian acid volcanic phase, occupying the northern parts of Dzhebel
depression, imply the existence of source area other
than Borovitsa caldera (BC), as it was initially supposed (Yanev, 1981). The questions aroused indicate
that further investigations of this topic are needed. To
throw some more light on it, the southward extending
BC outflow deposits were studied in their larger occurrences (as interpreted in Yanev, 1981; Djourova,
Aleksiev, 1990, etc.) near the villages of Zhenda and
Kostino as well as to the west of Borovitsa River.
The southernmost of them, located to the southeast
of the village of Kostino (10 km to the northeast of
Kardzhali), was compared with the previously studied
section, exposed to the north of Dzhebel.
Borovitsa caldera outflow deposits at near
Kostino village. The products of 2-nd acid volcanic
phase occupy the topmost 100 m of a hill rising to the
east-southeast of Kostino village. The rocks overlie
the volcano-terrigeneous formation (Yanev, 2007) interpreted as lateral correlative of the rocks from the
2-nd intermediate volcanic phase. The studied succession could be subdivided into 6 pyroclastic flow deposits associated with ash-cloud units, and 2 ash-fall
units (Fig. 1). The pyroclastic flows are massive to diffusely layered, fines-depleted and thus, relatively well
sorted. They vary in thickness from 2–3 to over 20 m
and contain mainly pumice, ash to fine lapilli in size.
Pumice lapilli (up to 1.5 cm) were observed in the
lowermost flow unit. They also form a distinct level
in the 3-rd flow unit. Dense lava clasts are less abundant, also ash to fine lapilli in size. The larger of them
appear as lithics-enriched levels in two of the flows

Fig. 1. Stratigraphy (out of scale) and interpretation of the pyroclastic
succession of 2-nd acid volcanic phase near Kostino village. Numbers
indicate sampled levels; altitude (in m) is given in the brackets; pfu,
pyroclastic flow units, afu, ash-fall units; cu, cloud units.
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from the upper parts of the section. Crystal clasts are
presented by fragments (<1 mm) of plagioclase, biotite, quartz, sanidine, and amphibole. The finest ash,
elutriated from the moving flows now can be found
as distinctive layers, overlying some of the flow units,
and are therefore interpreted as ash-cloud deposits.
Aggregation of ash particles and formation of different in shape, size and internal structure accretionary
pellets (according to classification proposed by Brown
et al., 2012) seem typical of all cloud units. Levels
showing distinct layering, resulting from changes in
the particle size, were interpreted as ash-falls. They
are also pumice dominated. The total thickness of the
section is about 80 m.
Regarding the sratigraphy and grain-size characteristics, the section near Kostino seems similar
to the succession exposed to the west of Borovitsa
River (especially its southernmost parts) that could
also be interpreted as an alternation of flow and fall
units. Only 3 but very thick (tens of m) and much
coarser-grained flow units, accompanied by one relatively thin (~2 m) fall level, also containing ash pellets, was established near Zhenda village, close to the
inferred source (BC).
The section of 2-nd acid volcanic phase near
Plazishte – common and distinguish features. From
the above-reported observations is evident, that over a
distance of about 14 km away from the source (from
Zhenda to Kostino) the sections change regularly as
the thickness of the individual pyroclastic flows deposits decrease, they all get finer-grained and better
sorted and the finest ashes tend to become more abundant. Therefore, if the units observed near Kostino had
the potential to travel more 19 km further away from
the source (and to reach the northern parts of Dzhebel
depression), then another significant reduction in both
thickness and grain-size (of dense lithics and crystals
mainly) of the units should be expected. Indeed, such
relatively thin (tens of cm to first m) and very finegrained levels were identified in the upper parts of the
section of the 2-nd acid volcanic phase near the village of Plazishte (upper mixed packet, Ivanova et al.,
2011). They are even finer-grained when compared
with the finest ash-cloud levels from near Kostino and,
moreover, they also contain ash pellets. Therefore, we
can conclude that some levels from the upperparts of
the section near Plazishte could be interpreted as more
distal correlative of Kostino succession, and BC outflow deposits, respectively.
As regarding pyroclastic flow units, near Plazishte
they are 4, as the lower 3 (as each is 8–12 m thick)
build the lower half of the section (Lower ignimbrite
packet) and the uppermost one is much thinner and as-
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sociates with ash-fall and epiclastic beds in the upper
packet. Besides the apparent discrepancies (e.g. distribution throughout the two sections and thicknesses)
between the flow units from Kostino and Plazishte,
there is one more piece of evidence indicating a lack of
correspondence. As it was mentioned above, the flow
units from near Kostino village are depleted in fine ash
particles. In contrast, the flow deposits near Plazishte
are still rich in fine material, resulting from milling
of pumice during movement, now building the matrix
between larger clasts. Therefore, the pyroclastic flow
units observed near Plazishte village are less evolved
(shorter run-out distance), and can not be distal correlatives of the flow units from near Kostino. Thus, they
must have been erupted from another source, different from BC. The possible source area, as proposed by
Ivanova et al. (2011), is now buried under Dambalak
volcano latite lava.
The epiclastic layers, present in the upper packet
of Plazishte section, although having no analogue at
Kostino, can be interpreted either as distal facies of
BC outflow units or a product of later, post-explosive
evolution of the newly proposed eruptive center.
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