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Fig. 3. Differential thermic analyses of pelitic underclays and partings from the Poruba 
zone, mine Vaclav, 4th gallery, cross-cut to air-pit. Analysed by D. ZBORILOVA. 
7-45 cm. below seam Ivan. 8A-O to 5 cm. below seam Justin. 8B-parting in seam 
Justin. 9-underclay of seam Konrad (9A-136 cm. below the seam, 9B-close below 
the seam). lOA-80 cm. below seam Lothar. lOB-0 to 8 cm. below seam Lothar. 
lOC-lower parting in seam Lothar. 11-underclay of seam Max (llA-32 cm. below the 

seam, llB-close below the seam). 



marian rocks and from the partings in some coal seams in the Poruba zone (from seam 
Gustav up to seam Max). The thermic curves for the Gustav underclay (1), for the under­
clay of the nameless seam below seam X (2), for the Sec underclay (6A) and for the Lothar 
underclay (lOB, C) greatly resemble one another. The thermic curves for the underclays 
of the other seams differ in character from the afore-mentioned. They, however, con­
siderably resemble one another . The differential thermic analyses show, in principle, the 
.same as the X-ray analyses do. The stigmarian rocks differ from one another. However, 
series of underclays of equal or very similar character often appear in a succession oj 
superimposed cyclothems. On the other hand, the individual levels of one and the same 
underclay sometimes somewhat differ in character. 

The whole lower divisio.ns of cyclothems, including the underclays, must be subject 
to a further and complex investigation. First it is necessary to elucidate to what extent 
the regional and vertical differences in the character of sediments were caused by the 
mechanical differentiation of the material in the course of its deposition and to what degree . 
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Fig. 4. Differential thermic curves for claystones, 0- 11 cm. below the nameiess thin seam 
between seams Konrad and Lotar, mine Vaclav, 4th gallery, cross-cut to air-pit. Full 
line-curve for underclay. Dotted line- curve for argillaceous infilling of Stigmaria ficoides. 

Analysed by D. ZBORILOVA . 

the differences in the character were brought about by chemical processes and by the 
migrations due to the redeposition of the sedimentary material and to its' sudden depo­
sition in a new environment with different physical and chemical properties. It is neces­
.sary to take into account that the particle-by-particle sedimentation is usually so slow that 
the sediment has time enough to acquire chemical stability already at the time of its de­
position. As soon as the material has been suddenly transplaced and deposited in deeper 
>.J.Jaters with specific chemical and physical properties, some of, its components may become 
labile in the new environment. The leaching, migrations, empoverishment or enrichment 
.of certain zones by certain elements and compounds, the formation of concretions, etc., 
may be brought about. 

The X-ray and thermic analyses have also contributed to the elucidation of the genesis . 
.of underclays. The X-ray analyses of the underclay of the nameless seam between seams 
Konrad and Lothar (mine Vaclav, 4th gallery, N.W. cross-cut) has proved the illitico­
kaolinic character of this underclay. · The X-ray analysis of the infilling of a root from 
this underclay has shown the illitico-sideritie character of this infilling. The thermic curves 
for the underclay and for the infilling of the root also differ (fig. 4). The allochthoneity 
of the root is also proved by the difference in appearance, seen by the naked eye, between 
the infilling of the root and the underclay. 

One may conclude that both the deposition of roots and the analyses of underclays 
prove that the stigmarian rocks in the Ostrava part of the Upper-Silesian foredeep are not 
soils with autochthonous roots. The study of the subaerial-weathered and unweathered 
.Carboniferous rocks from the Ostrava-Karvina coal district has lead to the same conclusion 
(A. P fib y l-B. R u z i c k a-M. Vas ice k, 1956). 

The results of spectral analyses of underclays by M. B o u be r 1 e are worth mention­
ing . Magnesium has been found in all the underclays. The history of the identification of 
the presence of this element in coal-bearing sedirnents is interesting. Some time ago, 
M. C. S top e s and D. M. S. W at s on (1908) pointed out that the source of the magne­
sium in the so-called dolomitic concretions from coal seams could not be anything but 
sea water. Some students have recently tried to identify cyclothems with marine bands 
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by ascertaining magnesium in coal seams. Magnesium has been found in the coal seams 
underlying marine bands. It was inferred that marine influence (Marine Beeinflussung) 
may be proved by the find of magnesium in the seam without any search for a marine band 
in its roof. The joy at this discovery was very short-lived. H. We r ne r (1954) has proved 
in the Ruhr-district a high content of magnesium in all the seams even when they lie below 
the fresh-water fauna bands or in the beds without faunal bands. The investigation of the 
underclays in the Ostrava beds has proved the presence of magnesium also in these rocks . 

If magnesium in coa:l seams and underclays comes from the Carboniferous sea waters, 
its occurrence is not in harmony with the ideas of the paralic nature of the sedimentation 
spaces in which these sediments were deposited . 

SUBAERIAL SOILS 

If the seams of the Ostrava beds were autochthonous, underclays would more or., less 
often pass laterally into subaerial soils. 

The writer found, in the Ostrava beds, only a single trace of subaerial weathering in 
the basement of the Zame'k conglomerate in the hereditary gallery of mine P. Cingr II. 
Only the lowermost part of the soil profile is preserved. The Zamek conglomerate is under­
lain by a seam of a greatly variable tliickness. According to 0. M a 1 an (personal com­
munication), all the vegetal remains in this seam are strongly corroded. The seam is under­
lain by a layer about 20 cm. thick of ochrous sandy loam without vegetal remains . This 
loam rests on a compact black-gray claystone. 

·The Jaklovec zone terminates in the afore-mentioned soil. A stratigraphical hiatus 
(floristic break) has been ascertained between this zone and the roof (the Poruba zone). 

Subaerial soils have not been found so far at any other level of the Ostrava beds. 
Later subaerial soils appear in the Karvina beds (the Saddle zone). They have been 

investigated (P fib y 1-R u z i c ka-Va sic e k, 1956). The results of this investigation 
have brought a series of facts elucidating the genesis of cyclothems of the Ostrava type. 

EXPERIMENTS AND OBSERVATIONS ELUCIDATING THE ORIGIN OF CYCLOTHEMS 
OF THE OSTRA VA TYPE 

A more or less perfect or interrupted gradation of material and/or a progressive in­
crease in lighter both inorganic and organic material up to the roof of the · seam may be 
observed in the simply and completey developed lower divisions of cyclothems of the 
Ostrava type. That suggests the question whether such a graded bedding may be produced 
by one and the same turbidity current. 

In order to elucidate this problem, the following experiment was made: Material con­
sisting of coarse and fine sand, loam, algae and leaf fragments of water plants was stirred 
up in a large aquarium. The material always came to rest in the following succession: 
coarse sand at the base grading up into a finer and finer material to a clean-cut bedding 
plane which was overlain by a layer of algae. Then a new sharp bedding plane followed, 
on which clay suspended in the water and some heavier leaves very slowly came to rest. 
This succession of material corresponds to that in the lower divisions of simple (not inter­
ferential) cyclothems. In the case of the two-phase development of cyclothems, the sedi­
ments of evolutionary origin (sediments deposited particle-by-particle) may only be looked 
fqr as high up as above the clayey roof of the seam. . 

Attention has been paid to the regional sorting of material in further experiments. 
A series of variations are possible. The complete lower divisions of cyclothems may origin­
ate only sometimes, in the places where the flow allows the deposition of all fractions. 
Every acceleration or slackening of the flow may in places bring about the absence or 
repetition of some material in the vertical profile across the lower division of a cyclothem. 

Lamination often occurs in the lower divisions of cyclothems. The lowermost por­
tions of the well-developed lower divisions are usually textureless; the simple parallel 
lamination often follows sooner or later and the waved and current laminations (sometime 
even cross bedding) appear higher up. These sorts of lamination usually pass again, in the 
fine material of the upper portions of the lower divisions of cyclothems, into the parallel 
lamination, which is often indistinct. It is visible only after weathering, or determinable 
according to the mode of deposition of vegetal matter. 
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The described succession of sedimentary microtypes in the lower divisions of cyclo­
thems corresponds with successions that frequently occur in the coarser-material inter­
calations in Flysh sediments. A series of documents prove that these intercalations have 
been deposited from turbidity currents. 

It is difficult, if not impossible, to carry out in a laboratory such experiments as to 
elucidate the causes of the origin of waved and current laminations. It is probable that 
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Fig. 5. Scheme of the two possible modes , from many others, of distribution of individual 
kinds of material in cyclothems, showing incomplete development of cyclothems in some 

facies . 

.stricture phenomena (mosaic differentiation of the flow and current-and/or cross-bed­
ding of the material deposited) also occur in the case of turbidity currents, most fr e­
quently at later stages of their development after the reduction of their volume or when 
a certain ratio between their volume, velocity, and the amount and sort of their load was 
reached. 

Experiments and observations elucidating the origin of two-phase cyclothems must 
continue chiefly in order to elucidate and prove the causes and conditions of various modes 
of the deposition and concentration of root remnants and to elucidate the modes of the 
deposition of varied vegetal material (peat, wood, leaves, etc.) together with inorganic 
material. It was already Fay o 1 who proved that parts of roots usually have a greater 
specific gravity and so must come to rest earlier than many other vegetal remains. Roots 
are sometimes accumulated in the basal parts of coal seams of Tertiary age. In the Paleo~ 
zoic sediments root remnants are chiefly accumulated in underclays, while they are rare 
in the deeper portions of cyclothems and in the seam proper. That points to a greater 
specific gravity of stigmarias than that of the roots of the Tertiary (and also Recent) coal­
producing plants. Because of this fact, laboratory experiments trying tcf- elucidate the 
origin of the Paleozoic cyclothems of the two-phase type will be difficult. 
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CONCLUSION 

Every complete cyclothem of the Ostrava type is formed 
of two divisions. In the lower division of a complete cyclo­
them it is usually possible to obserm~ a sitnple or intricate 
gradation of inorganic and organic material from the base 
up to the roof of the seam. Sands containing stumps, trunks 
and roots filled up with sand and sometilnes also remnants 
of some tree barks are usually deposited at the base. These 
sands are followed upwards by fine sands and sandy 
claystones, in which plant remains of medium weight are 
1nost often deposited. These remains are . especially cala­
mites, which presumably had, like the present Equisetum. 
a considerable specific gravity owing to silica in their 
cellular membranes. A great concentration of root remnants 
without sandy infillings, which are here and there accom­
panied by another flora, first of all by calamites, appears 
in the relatively finest tops of these rocks. Then the seam 
follows. It is usually formed only of fragments of plant 
tissues. The seam in sometimes overlain by fine clay, which 
occasionally encloses well preserved light plant remnants, 
first of all leaves. This fine clay or . the seam terminates 
the lower division of the cyclothem. 

Regional extents of individual members of the lower 
division of a cyclothern are usually diverse. Some members 
may be missing in some places (:so e. g. sornetimes there 
is no accumulation of roots below the seam, or the under­
clay is not overlain by a seam, at another place there is 
no coarse sandy 1naterial at the base of a cyclothem, etc.). 
On the other hand, it also happens that some members of · 
the lower division of a cyclothem perceptibly or imper­
ceptibly recur. A perceptible recurrence is, e . g., some 
twin-seams, inversion of gradation, etc. A whole series of 
facts point to a sorting of material and to changes in 
distances ~n the course o.f deposition of the lower divisions 
of cyclothems, in which a certain kind of the sorted ma-

. terial could have settled. The lower division of every 
cyclothem is thus a unit that was built up of material 
sorted and deposited in accordance with the flow and its 
changes. For this reason, the lower divisions of cyclothems 
rnust be investigated as a whole because only so it is 

Fig. 6. A - cyclogram of. the upper part of. the Petfkovice zone (from 
cyclothem of the Poustevnfk seam up to wettstein), just as it is de­
veloped in mine Frantisek. Cyclogram shows clearly positive gradation 
of the material of cyclothems. B- mode of the construction of a cyclo-

gram. 
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possible to forecast more reliably the development of cyclothems in the 
adjacent areas and render the identification more precise. 

The upper division of every complete cyclothem of the Ostrava type 
strikingly di'ffers fron~ the lower and obviously arose under quite different ­
sedimentation conditions. This division does not possess gradation of ma­
terial, apart from exceptions to follow below. The upper diviwion is formed 
of barren clays tones, bearing intercalations of. another material and/or 
smaller cyclothems. Only these intercalations sometimes show gradation 
or other phenomena reminiscent of a swift sedimentation. The modes of 
occurrence and preservation of the fauna also belong among these pheno­
mena. The fauna appears in intercalations, which have very diverse faunal 
contents and regional extents. Almost all bivalve shells are complete; the 
infillings of cavities are of another matter than the rock in which they are 
deposited. As shown by experiments and observations, bivalve shells cannot 
in bulk be preserved complete and firmly closed in particle-by-particle 
sedimentation. All the less can the cavities of such shells be filled up with 
material that differs from the sediment in which the fossils are embedded. 
Modes of the occurrence of fossiliferous bands also correspond to the al~ 
lochthoneity of fossils, which is also proved by joint occurrence of diversely 
fossilized remains of organisms. Such bands appear in the upper divisions 
of cyclothems as intercalations in the barren pelites. The number and thick­
ness of these intercalations often strongly vary regionally. Some of them 
have srnall local extents. Others extend over an extensive area. However, 
one may often ascertain that the extensive bands are formed of locally de­
veloped layers (often with a different fauna) so that they rather indicate 
spaces of time that are favourable for the redeposition of sediments with 
organic remains into deeper waters with unfavourable life conditions than 
the spaces of time favourable for the growth of organisms in the areas 
where such bands are situated. In accord with these phenomena, exacting 
marine organisms suddenly appear, or disappear, at the bases or in the roofs 
of fossiliferous bands (layers). The same applies to the mixtures of marine 
and fresh-water fauna and flora. 

This information has elucidated the causes of the failure of earlier 
authors if}_ the correlation of profiles by faunal contents. The correlation 
of individual bands, and in some cases of groups of bands at least, is how­
ever feasible. Of course, it is not possible to correlate by a mechanical 
comparison of species. As shown by experiences from other formations, 
pseudoassociations may vary from place to place. The lower boundaries of 
the occurrences of animal species r~main valuable. And also those pheno­
mena are valuable that were brought about by fossilization after a definite 
deposition. Less important, nevertheless applicable criteria are the pseudo­
associations with fossils bleached out through weathering that appear in 
abundance above and below stratigraphical hiatuses as well as above and 
below sequences of strata containing many fresh-~ater-fauna bands, that 
is at the levels accompanying greater changes in ·the topography of the 
basin. The case is better in the correlation with the help of flora, because 
fossil remains cannot well stand a transport and well preserved remains 
may be regarded to be practioally cont€mporaneous with the sediment in 
which they are embedded. 
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The present three years' work has afforded on the whole a true picture 
of possibilities and difficulties in the correlation by comparing the upper 
divisions of cyclothems, in which faunal and rarely also floristtc bands­
their most valuable elements-appear as separate intercalations. There­
fore, they may be correlated isolately, separately from the other sediments 
of the cyclothems. As before said, the case is different with the lower di­
visions of cyclothems. Only experiences with the correlation of seams and 
their partings have been acquired there for the present. Though this cor­
relation has afforded many good results, better and more reliable results 
may be expected if the seams are not separated from the lower divisions 
of cyclothems, which are natural units. Therefore, we may strongly re­
commend that the petrological investigation of seams should be accQm­
panied by the examination of the dependence of their · development on the 
other sediments of the lower divisions of cyclothems. 

In co-operation with A. P rib y 1 and B. R u z i c k a (1956) the bound­
aries of some zones have been adjusted so as · to correspond to natural . 
boundaries. The upper boundary of the Jaklovec zone has been shifted as 
high up as the base of the Zamek conglomerates, where a smaller floristic 
break appears. In the basement of these 'conglomerates a layer of subaerial 
soil was found in the hereditary gallery in mine P. Cingr II. This soil proves 
the shifting to be correct . . Consequently, of course, the · Jaklovec zone ter­
minates in "seamless" sediments, just as the Hrusov zone does. The upper 
boundary of the Poruba zone has been shifted as high up as the roof of 
seam Prokop, where the Prokop cyclothem terminates. 

Such more naturally delimited zones show numerou~ analogous evolu­
tionary features, e. g. the location of bands containing strong.ly silicified 
and leached -out fossils into the middle beds of individual zones, the pre­
sence of fossils attacked by weathering in the upper and lower beds of in­
dividual zones, and the like. 

February 11th, 1957' Translated by Olga Vasickova 
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