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VOLCANOGENIC ROCKS IN THE CARBONIFEROUS 
OF CENTRAL AND WESTERN BOHEMIA. 

by 

JriH PESEK * 

ABSTRACT: In an ideal section through the sediments of the continental Carboniferous of Central Bohe­
mia, at least 26 vertically distant horizons and groups of horizons of volcanogenic rocks occur. They 
can be divided into two sets, each of which shows maximum volcanic activity in its lower part. In the earlier 
in addition to tuffs and tuffites, various Upper-Carboniferous igneous rocks are sporadically present. 
The distribution and increase of thickness of the volcanogenic rocks in the Radnice Member (see Table 1) 
leads to the conclusion that in the latter the volcanic material was supplied from the sources lying approx. 
south-west of Kladno, and from north-western Bohemia (from the Ohi'e-River region). ln the N:Yfany 
Member, the volcanic action developed more intensively in western Bohemia, while in the T:Ynec Forma­
tion, this action shifted to the east, into the surroundings of the Carboniferous underlying the Cretaceous 
(Sub-Cretaceous Basin), east of the river Vltava. It seems that this action continued here also beneath 
the subsequent younger sediments. The stratigraphically most persistent and most widespread horizon 
composed of volcanogenic material, is that of the so-called "kaminek" (rock of the Kounov Member). 
This horizon occurs practically in all places where the sedimënts with the Kounov seam or its analogue 
are present, except for western Bohemia, where it is not necessarily developed everywhere. Especially 
in the Sub-Cretaceous Basin and in the Kladno area, volcanogenic sediments are concentrated in the 
youngest (Line) Formation. 

The Carboniferous of central and western 
Bohemia fills three rather extensive conti­
nental basins - from the west to the east: 
the Plzeii Basin, the Kladno-Rakovnik Basin, 
and the Sub-Cretaceous Basin (fig. 4). These 
are bordered by a number of minor or major 
isolated occurrences of Carboniferous sedi­
ments which for a time may have been Iinked 
with these basins. Similarly, the three basins 
were temporarily linked with each other. 
Thus, analogous sediments occur throughout 
this area and the same problems are encoun­
tered with the basins. 
The present state of investigation of these 

basins permits a summary of the knowledge 
on the representation and character of the 
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volcanogenic rocks occurring in the above­
mentioned sediments. Sorne of these rocks, 
often clearly differing from the common 
Carboniferous sediments, were exploited 
due to their special character, their immediate 
proximity to the seam mined or even the 
presence within the seam, to their strati­
graphie persistence and sometimes also be­
cause of the fossils appearing in amounts 
which seemed striking not only to geologists 
and palaeontologists but also miners. W. 
PETRASCHECK (1925) was the first to begin 
their systematic investigation. A. ORLOV who 
in 1941-1945 published a number of papers 
was distinguished by his detailed petrographi­
cal investigation of volcanogenic rocks of 
the Radnice Member (Tab. 1). Recently, 
especially J. MASEK (1963, 1966, 1967, 1973, 
etc.) and V. SKOCEK (1965, 1967, 1970, etc.) 
have been engaged in the systematic study 
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Fig. 1. Geological sketch map of the uncovered Carboniferous of Central and Western Bohemia, and 
the rocks in its vicinity. 
1 - Upper Tertiary sediments, 2 - Upper Tertiary igneous rocks, 3 - Upper Cretaceous 
sediments, 4 - Upper Carboniferous sediments, 5 - Variscan and other igneous rocks, 6 -
weakly metamorphosed Proterozoic rocks, 7 - distribution trends of the Carboniferous under­
lying the Cretaceous and Tertiary rocks. 

of the volcanogenic rocks in all formations 
of the area under consideration. 

The rocks of the· volcanogenic macrofacies 
compose a small part only of the whole 
Upper Carboniferous. The sediments of 
the Carboniferous in central and western 
Bohemia are continental throughout, being 
developed especially in fluviatile, lacustrine, 
or peat-bog- etc. macrofacies. When the 
representation of volcanogenic rocks is 
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followed up here horizontaly and vertically, 
it appears that the deposition of the sediments 
of almost the whole Carboniferous of Central 
and Western Bohemia took place in a time­
span of a relatively intensive volcanic activity. 
The greater part of the effusive bodies lying 
outside the sedimentation basin were probably 
exposed by erosion; analogously, the present­
day distribution area of tuffs and tuffogenous 
rocks was markedly influenced by various 



TABLE 1 

Survey of the volcanic activity in the Carboniferous in Central and Western Bohemia 
1 - acid igneous rocks, 2 - basic igneous rocks, 3 - tuffs and tuffites. 

LITHOSTRATIGRAPHIC UNITS 

AGE FORMATJON MEMBER HORIZON GROUP PLZEN ·MANËTiN 
ol SEAMS 

Klobuky Klobuky 

0 

Linê 

Zdélin 
z 

" l"'v - i z Kou nov Kou nov 
Ledce 

vvv 
" Slanj 

1 "' 1: 1 Malesice 1 
" 011:, Jelenice Mêlnik 

a::Jz(/) 
W<t Tynec 

~1~ "'vv 
'.' 

zw Nevfel'I V V ,, 
o,~ vv V .. 1-

"" «I -NYrany 

~i l~c 
V 

upper 
N)'i'any vv 
seams 

" Kladno V 
:r Komberk- Njfany 

~ 
-Miro~ov VVYY 

Bfasy Lubn.:i V ... Radnice TV vv 
U>U 

wl Radnice Plzel'\ V 

:i:" 

environments differing in their suitability 
for their deposition and preservation. 

The Upper Carboniferous volcanism whose 
traces are found in the Carboniferous of 
central and western Bohemia on an area 

BASIN,PARTOF THE BASIN, ISLAND, REGION 

RAKOVNiK OHAE·RIVER KLADNO ISOLATEO ISLANDS SUB-CRETACEOUS 
5ETV\'EEN BASIN 

PLZEN • PRAHA 

"'v V 
VV V V ++ 

VA.A.V vv 
v"'v V 

++ 
V 

V 
V 

"'.,,: ... "' 
vvvvvv vvvvvv IYVV'l''t'T vvvvv 

! 

1 

vvv 
vv.:.:v vvv v,,vY vv 

V vv 

vv 
vv 

vv vv V 

A.A."'"'+ 
V V 

V 

...... ++ 
+ + 

~ ++++ Wm TTVVVV ++++ vvvvvv +++ + + 
+ + +Y.._ 

1. Il. 
10 

5 

covering more than 2,500 km2
, was irregular 0 ~~:1à~::izz~d2<~~2ZZZZL.---..E?Z2',;!ZE2'.ZZ.<z:f 

LE KO LI in time and space. The respective volcanogenic 
sediments can 'be divided into two groups, 
differing in their date of origin. In the lower 
parts of both, manifestations of maximum 
volcanic activity have been recognized both 
in the basin and outside it (fig. 2). In their 
distribution, the areas of the sediments with 
a major proportion of volcanogenic rocks 
almost do not overlap each other (fig. 3). 
In the earlier of these groups, Upper Carbo­
niferous synsedimentary effusive rocks (quartz 
porphyries, ignimbrites ( ?), and rocks of 
melaphyre type) have been established in 
part, and partly various types of pyroclastic 

Fig. 2. Diagramshowingthe approximate average 
percentage of volcanogenic rocks in the 
individual geological units in the Carbo­
niferous of Central and Western Bohemia. 
LI -- Linë Formation, KO - Kounov 
Member, LE - Ledce Member, MA -
Malesice Member, JE - Jelenice Mem­
ber, TY - 'fYnec Formation, NY -
Nyi'any Member, RA - Radnice Mem· 
ber, I - The earlier group of volcanogenic 
rocks, II - The later group of volcano­
genic rocks. 
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Fig. 3. Schematic representation of the widest distribution of the volcanogenic rocks of the earlier 
and the later groups. 
1 - The earlier group of volcanogenic rocks. 
2 - The later grouo of volcanogenic rocks. 

rocks which also occur in the younger group. 
The latter are especially agglomerates, ag­
glomerate tuffs, lapilli, sand, and ash tuffs, 
particularly of acid igneous rocks. These 
have been characterized in detail (Tab. 2) 
by J. MaSEK (1973). 

In the ideal geological section of the 
Carboniferous of central and western Bohe­
mia, upto 26 stratigraphically different and 
vertically more or less distant layers or sets 
of layers of vocanogenic character can be 
distinguished. Their sequence shows an 
evident continuity in space and time as well 
as the initial composition of the subsequent 
Variscan volcanism. According to J. MASEK 
(1967), the manifestations of subsequent 
volcanism become manifest in the environs 
of the town of Slany, even in the beds under­
lying the Upper Carboniferous sediments. 
Later, in the weakened zones of the Variscan 
orogeny, subsidence movements set in, due 
to changes in the tectonic regime, along 
the lines of radial tectonics. In the basin and 
outside it, major or minor effusive lava bodies 
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occurred along rents in the rocks. Their 
origin was associated with deposition or 
incontinuous layers of volcanic extrusions. 

The earlier group of volcanogenic rocks 

In the Radnice Member (Tab. 1), whose 
sediments have been preserved on about a 
third of the area of the Central and Western 
Bohemian Carboniferous, a maximam of 
the Carboniferous volcanic activity (br its 
reflection) can be observed. At first, sporadic 
occurrences of tuffogenous rocks are encoun­
tered as well as an isolated effusion, underlying 
at depth the Radnice Group of seams. Then 
igneous rocks were deposited between the 
Lower and Upper Radnice seams wbicb 
always being stratigraphicallypersistent form­
ed a big body, unusually thick, the Bfasy 
Horizon. Its rocks can be traced in two parallel 
stripes striking ± 450. Their degree of pre­
servation reflects the structure of the bedrock 
of the Carboniferous at the time of origin 



TABLE 2 

Survey of the products of the Upper Carboniferous volcanism in Central Bohemian Basins 
(According to J. MAsEK 1973) 

quartz porphyries 
Effusive rocks 

melaphyres 

Volcanic breccias 

agglomerates 

lapilli 
lithic 

biotite 
crystalline 

quartz-porphyry- sand 
tuffs vitrocrystalline 

quartz-sanidine 
Pyroclastic rocks 

crystallo-vitric 

ash vitric massive 

''graupen'' 

1 

tons teins 

melaphyre-tuffs 

with non-redeposited volcanic material 
tuffites 

with material redeposited for a short distance 
mixed and 
tuffogenous rocks tuffaceous sandstones and claystones 

tuffogenous claystones 

of the Radnice Member - the oldest rocks 
of the whole sedimentary complex. The 
character of the effusive rocks found here, 
and the variability of the tuffs of this unit 
bears witness of the possible existence of 
several centres of volcanic activity in various 
places of the Central Bohemian Basin ( espe­
cially in the Kladno-Rakovnik Basin and 
in south-western Bohemia). 

In the beds overlying the Upper Radnice 
seam, refractory claystones of volcanogenic 
origin occur approximately between Rakov-

nik, Slany, and Kladno, while very thick 
effusive bodies also dating from the same 
time, have been established in north-western 
Bohemia, so that their existence can be as­
sumed in the wider vicinity of Rakovnik 
(fig. 4). 

During the time of generation of the Nyfany 
Member, the manifestations of an intensive 
volcanism appear especially in Western Bo­
hemia - in the Carboniferous of the Plzeii 
Basin and the Manetin "island" (figs. 5 and 6). 
The stratigraphically most persistent layer 
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Fig. 4. Distribution of the volcanogenic rocks of the Radnice Member. 
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1- boundary of the Carboniferous of Central and Western Bohemia (a-proved, b-assumed), 
2 - boundary of the oldest volcanogenic layers, 3 - boundary of the vÙlcanogenic layers of . . 
the Bi'asy Horizon, 4 - boundary of the volcanogenic layers in the Upper Radnice · seam, 
5 - boundary of the volcanogenic layers younger that those in the Upper Radnice seam; PB -
Plzeii Basin, Ml - Manetin "island", RI - Radnice "island", KRB - Kladno-Rakovnik 
Basin, SCB - Sub-Cretaceous Basin. 
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Fig. 5. Distribution of the volcanogenic rocks in the lower part of the Nyi'any Member. 
1 - distribution of the Carboniferous in central and western Bohemia (a - proved, b - as­
sumed), 2 - boundary of the volcanogenic layer of the so-called brown tuffite at the base of 
the Komberk Horizon at the base of the Nyi'any Member, 3 - boundary of the volcanogenic 
layer: so-called bakala (Nyi'any group of seams), 4 - boundary of the volcanogenic layer in the 
lower part of the Nyi'any Member (overlying the so-called brown tuffite and the rock of the 
"bakala" type). 
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Fig. 6. Distribution of the volcanogenic rocks in the upper part of the Nyfany Member and in the 
Tynec Formation. 
1 - distribution of the Carboniferous in Central and Western Bohemia (a - proved, b - as­
sumed), 2-distribution ofvolcanogenic layers in the upper part of the Nyfany Member (under­
lying the top part), 3 - boundary of the latest volcanogenic layers of the Nyfany Member, 
4 - boundary of the volcanogenic layers in the Tynec Formation. 

n this area is that of the so-called brown 
u ffite (J. MASEK and J. PESEK 1966) lying 
beneath the Komberk Horizon, at the base 
of the N:ifany Member in the Plzen Basin. 

In the subsequent Tynec Formation (fig. 6) 
the volcanic activity dies out. Its manifesta­
tions have been encountered especially in 
the Sub-Cretaceous Basin, east of the river 
Vltava (V. SKOCEK 1970) and Iess in the south­
ern part of the Plzen Basin (J. PEsEK, V. 
SKOCEK 1972). 

The later group of volcanogenic rocks 

Althouhg from the lithological point of 
view both youngest Formations - being 
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composed of fine lacustrine sediments -
are more suitable for preservation of the 
volcanogenic rocks, the percentage of vol­
canogenic rocks in them is smaller than that 
in the earlier group. This accounts for a 
generally reduced intensity of volcanic action. 
In the Jelenice Member several volcanogenic 
layers have been established especially in 
the vicinity and within the Melnik Group 
of seams, however, in the area of the Sub­
Cretaceous Basin, east of the river Vltava 
only. It should not be neglected that at the 
time of intensified volcanic activity, relatively 
thick seams arosed even here, similarly as 
with the upper Radnice seam which came 
into being after deposition of the volcanogenic 
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Fig. 7. Distribution of the volcanogenic rocks in the Slany Formation. 
1 - distribution of the Carboniferous in Central and Western Bohemia (a - proved, b - as­
sumed), 2 - boundary of the volcanogenic layers in the Jelenice Member, 3 - boundary of 
the volcanogenic layers in the Malesice Member, 4 - boundary of the volcanogenic layers in 
the Kounov Member. 

rocks of the Bïasy Horizon. During the 
generation of the Upper Radnice seam, 
numerous volcanogenic partings were depo­
sited directly in this seam. Many thin (mm, 
cm) layers settled in the environs of Kladno 
and in the north-western Bohemia, as well 
as in the Sub-Cretaceous Basin in the lower 
part of the Malesice Member, especially 
in the laminated claystones (so-called Msec 
claystones), and directly above them. It 
seems that the so-called "kaminek" of the 
Kounov Member is stratigraphically most 
persistent. A layer of the latter, several cm 
to dm thick, occurs practically in all other 
areas where the sediments of the Kounov 
Member have been preserved (fig. 7), except 
for western Bohemia, where the "kamînek" 
has not been found everywhere. In the latest 

formation, the Lîne Formation, a consider­
able number of volcanogenic layers have 
been observed in the environs of Kladno 
and in the Central Sub-Cretaceous Basin 
(fig. 8). 

By the deposition of the Upper Stephanian 
sediments was terminated the sedimentation 
in the Carboniferous of Central and Western 
Bohemia. Evidence of the Lower Permian 
violent manifestations of volcanic activity 
has been obtained only in the north and the 
east of the area studied. Thus, as the Lower 
Permian sediments are absent in the area 
under consideration, it cannot be decided 
with certainty whether the evidence of this 
volcanic activity is lacking at ail or whether 
it has not been preserved. 
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Fig. 8. Distribution of the volcanogenic rocks in the Line Formation. 
1 - distribution of the Carboniferous in Central and Western Bohemia (a - proved, b - as­
sumed), 2 - boundary of the volcanogenic layers at the level of the Zdetin Horizon, 3 - bound­
ary of the volcanogenic layers at the level of the Klobuky Horizon, 4 - boundary of the volca­
nogenic layers overlying the Zdetin and Klobuky Horizons. 
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