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Stratigraphy and Tectonics of the 
Uppermost Silurian and Lower Devonian 

of the Zdanow Section 
(Gory Bardzkie M ts, Sudety M ts) 
. in the Light of Conodont Studies 

In the Zdanow section, up to the present there were known two horizons of graptolite shales with 
paleontological record and light-coloured, faunistically barren clay shales separating them. Conodonts 
recently found in the clay shales made it possible to establish their stratigraphic position. There 
was also found a third horizon of graptolite shales and, thus, the Middle Zdanow Shales. The 
Silurian/Devonian boundary presumably passes within the Middle ZdanOw Shales. The Zdanow sec
tion represents reversed and latter refolded Ordovician-Lower Devonian sequence. Strata exposed 
here may be assigned to the Bavarian facies, widely distributed in the Sudety Mts (Gory Bardzkie and 
Gory Kaczawskie Mts). At Zdanow, deep-water marine sedimentation has been accompanied by vol
canic phenomena in the Wenlockian and Lower Gedinnian times. 

INTRODUCTION 

The outcrop at Zdanow (Fig. 1) makes it possible to trace lithostratigraphic 
succession of Silurian and Lower Devonian rocks and to define their tectonics. 
The Silurian-Devonian boundary beds are also exposed here. New paleontological 
data, presented in this paper, fully justify the attention paid to that section. 

In 1855, O.L. Krug von Nidda reported the occurrence of lydites and black 
shales with graptolites at that locality. Subsequently, L. Finckh (1932) showed 
rocks exposed here in his map (sheet Frankenstein 1 :25000) in eastern part of the 
zone of occurrence of so-called Zdanow Beds (Herzogswalder Schichten), assigned 
to the Upper Devonian by E. Dathe (1904). E. Bederke (1924) proposed to assign 
the Zdanow Beds to the Ordovician on account of their dip under the graptolite 
shales. J. Oberc (1953), with reference to the Silurian section from Lupianka (Gory 
Bardzkie Mts) described by F. Dahlgriin and L. Finckh (l924} interpreted the rock 
series from Zdanow as tectonically reversed. In cross-section (J. Oberc, 1957), 
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Fig. 1. Location of the studied area 
Lokalizacja terenu badan 

he marked two occurrences of coeval graptolite shales, separated by the Zdanow 
shales of the Lower Devonian. The northern occurrence of graptolite shales is, 
according to him, delineated by a fault ip the south. 

L. Malinowska (1955), in her stratigraphic analysis of southern part of the 
section, interpreted rocks of the Monograptus seanieus zone as the youngest of 
graptolite shales at Zdanow. L. Teller (1960) and H. Jaeger (1964) found the species 
Monograptus hereynieus in northern part of the section. E. Kuralowicz (1976; 
L. Teller, E. Kuralowicz, 1977) assigned graptolite shales of the northern part of 
the section to the unifo rm is, hereynieus, falcarius, fanieus and eraigensis zones, 
and 1. Oberc (1977) differentiated lower and upper graptolite shales, separated by 
the Lower Zdanow Shales. 

The Lower Zdanow Shales were, however, lacking any paleontological record 
so M. Chorowska made an attempt to carry out their strati graphic analysis on the 
basis of conodonts. 'In the analysis, she took into account the results of previous 
studies on graptolites as well as the conclusions drawn from identification of some 
graptolites (newly found by M. Chorowska) by H. Tomczyk. 

Warm thanks are due to E. Tomczykowa and L. Karczewski for identification 
of bivalves and brachiopods. Thanks are also due to E. Tomczykowa and H. Tom
czyk for discussions on the obtained results. The fossils were freed from rock by 
K. Palka, technician-geologist, and photos of conodonts were taken by E. Krawczyk. 

THE PREMISES OF CONODONT BIOSTRATIGRAPHY 
OF THE LOWER DEVONIAN 

The lower boundary of the Devonian system is delineated at the base of the 
uniformis zone (D.1. Mc Laren, 1977). H. Jaeger (l977a) noted that the base of 
that zone coincides with a marked turning point in evolution of graptolites. Strati
graphic ranges of the species Monograptus uniformis and M. transgrediens are 
separated by some interval from which there are not known any graptolites which 
could be used to differentiate a separate zone. This interval also coincides with 
sharp change in conodont fauna, connected with a rapid appearance of Icriodus 
wosehmidti. In sections with good graptolite record, the first appearance of this 
species and, at the same time, lower boundary of the range of the l. wosehmidti 
wosehmidti fauna, is traced somewhere below the base of the uniformis zone (G. 
Klapper, 1977). Icriodus wosehmidti wosehmidti is typical of the lowermost Gedinn-
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ian and I. w. postwoschmidti - for upper part of the Lower Gedinnian. The success
ion of conodont assemblages in the Gedinnian, Siegenian and Emsian, mainly 
defined on the basis of the presence of representatives of the genus Icriodus, was 
given by W. Ziegler (1971), and the succession of assemblages in the Emsian, esta
blished on the basis of analysis of the genus Polygnathus - by K. Weddige and W. 
Ziegler (1977). G. Klapper and D.B. 10hnson (1977) treat identical faunistic units 
as conodont zones. 

The representatives of the genus Icriodus are often missing in conodont 
assemblages of the Gedinnian and Siegenian. When this is the case, the stratigraphic 
succession of strata of that time interval may be established on the basis of analysis 
of strati graphic ranges of the representatives of the genera Spathognathodus, Plecto
spathodus and Neoprioniodus (Fig. 2). 

Among the species of the genus Spathognathodus, very important is S. stein
hornensis remscheidensis. It appears somewhat earlier than Icriodus woschmidti 
woschmidti and in the narrow stratigraphic unit it occurs together with the S.s. 
eosteinhornensis. The eosteinhornensis zone (O.H. Walliser, 1964) comprises the 
uppermost Silurian. Other important taxa are the representatives of the group 
comprising Spathognathodus asymmetricus B i s c h 0 f f et San n e m ann, 
S. transitans B i s c h 0 f f et San n e m ann, S. johnsoni K 1 a p per and 
S. cf. johnsoni K 1 a p per (according to G. Klapper, 1969, S. cf. johnsoni is a 
transitional form between S. johnsoni and S. asymmetricus). In the North America, 
S. johnsoni and S. transitans were found in the Spirigerina stratigraphic unit (G. 
Klapper, 1969), dated at the Siegenian on the basis of brachiopods, mainly Spiri
gerina cf. supramarginalis and Toquimella koyi. According to G. Klapper and others 
(1971, p. 290), the "fauna 4", comprising Icriodus pesavis, Spathognathodus johnsoni 
and S. transitans, is of the Siegenian age as it occurs in association with Monograptus 
hercynicus nevadensis, coeval with the nominal subspecies M. hercynicus (W.B.N. 
Berry fide G. Klapper et aI., 1971). In Europe, Spathognathodus asymmetricus and S. 
transitans were found in Gedinnian assemblages of the Guadarrama Formation in 
Spain (P. Carls, 1969), the Lower Siegenian of the Carnic Alps (R Schulze, 1968) 
and so-called Transgressionhorizont of the Frankenwald, possibly of the Siegenian 
age (G. Bischoff, D. Sannemann, 1958). Siegenian conodont assemblages are stilI 
poorly known which impedes precise dating of rocks from which G. Bischoff and 
D. Sannemann described the assemblage subsequently included to the Ancyrodelloi
des-Icriodus pesavis faunistic unit (Catalogue of Conodonts, 1. I, 1973). Upper 
part of this unit may comprise partly the Siegenian. 

The species Spathognathodus stygius is also of stratigraphic importance. In 
North America, it is known from the "fauna 3 and 4", that is the Upper Gedinnian 
and Lower Siegenian (Catalogue of Conodonts, t. I, 1973) and in Europe - from 
rocks dated at the Gedinnian-Lower Emsian (R. Schulze, 1968). The species 
S. inclinatus wurmi, known from the Gedinnian and Emsian, may also be regarded 
as typical for the Lower Devonian. 

,...,. Of the species of the genus Plectospathodus, attention should be paid to P. 
robust us, common in the assemblage of the Frankenwald (G. Bischoff, D. Sanne
mann, 1958). It follows from the above discussion that the assemblage, previously 
assumed to be of the Siegenian age (G. Bischoff, D. Sannemann, 1958), may actually 
represent the Upper Gedinnian or Lower Siegenian. 

Plectospathodus alternatus, common in conodont assemblages of the Gedinnian 
and Siegenian and appearing in the Upper Ludlovian, is also of stratigraphic im
portance. 









Table 2 
The stratigraphic position of the Lower Zdanow Shales and Upper Graptolite Shales in the Zdanow section 

Lithostra
tigraphic 

units 

Lithology Conodonts (after M. Chorowska, in this paper) Tectonic unit 

Black siliceous-clay and clay shales 
with intercalations of light-coloured, 
green-gray siliceous shales 

(>4.0 m thick) 

Black siliceous shales 
(3.2 m thick) 

Alternating layers of light-gray and 
black clay shales a few mm thick 

(0.9 m thick) 

Gray-brown and gray-green clay shales 
with intercalations of siltstones with 
phosphatic nodules and diabase 0,5 m 
thick 

(3.0 m thick) 

Hindeodella equidentata (1,'1),* H. priscilla (1, 2),Ligonodina 
sp. a (I, 10, 11), Lonchodina greilingi (11, 1), L. sp. a (H, 2), 

Neoprioniodus bicurvatus (11, 3), N. cf. excavatus (11, 4), N. 
latidentatus (H, 6, 7), N. multiformis (H, 5), Ozarkodina media 
(H, 10), O. sp. a, Panderodus cf. unicostatus unicostatus 
(HI, 2), Plectospathodus alternatus (HI, 3), P. robustus (HI, 
4, 5), Spathognathodus inclinatus wurmi (m; 7, 8), S. incli
natus subsp. a S c h u 1 Z e 1968 (HI, 9), S. sp. ex gr. John
son; (IV, 1 - 3), S. steinhornensis remscheidensis (IV, 4 - 6), 
S. stygius (IV, to-l3),S. cf. transitans (IV, 14), Trichono
della cf. excavata, T. in cons tans (IV, 15 -16) 

Hindeodella equidentata, H. priscilla. Panderodm cf. unicos
tatus unicostatus (HI, 1), Spathognathodus inclinatm wurm~ 
Hindeodella equidentata, H. priscilla, Neoprioniodus cf. ex
cavatus, Spathognathodus inclinatus wurmi, S. ex gr. steinhor
nensis 
Forms of the genus lcriodm of the lcriodus woschmidti wo
schmidti - L w. postwoschmidti (1, 4-9) groups and Hin
deodella priscilla, Neoprioniodus cf. bicurvatus, Ozarkodina 
denckmanni (H, 8), Panderodus cf. unicostatus unicostatus 
(H, 12), Spathognathodus ex gr. inclinatus, S. ef. steinhor
nensis remscheidensis 

NfsZ, 3gg 

SfsZ, 199 

NfsZ, 2sz 

SfsZ, lSz 
SfsZ, lSz 

Brown-yellow and yellow clay shales Drepanodus sp., Hindeodella equidentata, H. priscilla, Neo- SfsZ, lSz 
and siltstones prioniodus bicurvatus, Spathognathodus ex gr. steinhornen-

(2.0 m thick) sis, S. steinhornensis eosteinhornensis (IV, 7) 

Black siliceous shales 
(2.4 m thick) 

Hindeodella equidentata, Ozarkodina media, Plectospathodus GfsZ, sg 

Packets of light-brown, brown-yellow 
and yellow clay and silty shales about 
0.5 m thick, separated by layers of brown 
graptolite-bearing day shales a few cm 
thick 

(>9.2 m thick) 

sp. (Ill, 6), Trichonodella cf. inconstans 

Hindeodella equidentata, Ozarkodina media, Plectospathodus 
sp. (UI, 6), Trichonodella cf. inconstans 

'" Number of plate and figure; tectonic unit after J. Oberc 

+ 

GfsZ, dz 

+ + 

Bivalves and brachiopods. Graptolites 
(after H. Tomczyk) 

Tectonic unit (after E. Tomczykowa, Tectonic unit 

Imprint of rhabdosome frag- SfsZ, lSz 
ment (about 6 thecas) of the 
Monograptuv sp. type, Late 
Silurian graptolites 

Numerous specimens, mainly GfsZ, Sg 
of the genera Pristiograptus 
and Linograptus. Some speci-
mens display features suggest-
ing that they most probably 
belong to the "ultimus" group, 
and others- the "dubius" and 
"transgrediens" groups 

+ 

L. Karaczewski) 

Lingula sp. 

Grammysia sp., Lingula 
sp., Orbiculoidea sp. 

.!-

NfsZ, 3gg 

SfsZ, lSz 
NfsZ, .2sz 

+ 

Age 
Graptolites 

( f E K I . 1976 L T 11 E K 1 • 1977) Tectonic unit a ler . ura OWICZ, ;. e er, . uralowlcz, 

Middle Siegenian - Upper Monograptm craigensis, M. telleri, N..janicus, M. jalcarius, NfsZ, 3gg, 
Gedinnian M. aequabilis notoaequabilis, M. hercynicus hercynicus, M. 2gg 

Interval with lcriodus wo
schmidti woschmidti, L w. 
postwoschmidti fal,lna - 10-
wermostGedinnian - upper
most Silurian 

uppermost Silurian - eost
einhornensis zone 

Upper Silurian 

Upper SiIurian 

+ 

hercynicus subhercynicus, M. ef. praehercynicus, M. aequabi/is SfsZ, Igg 

aequabilis. M. microdon microdon 

Monograptus uniformis uniformis, M. cf. praehercynicus, M. 
hercynicus subhercynicus, M. uniformis parangustidens, M. un;
jormis angustidens, M. microdon microdon, M. aequabi/is ae
quabilis, Linograptus posthumus 

+ 

NfsZ, 3gg 

SfsZ, 199 
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The genus Neoprioniodus also comprises some species important for analysis 
of age of Lower Devonian rocks. The species N. latidentatus Wall i s e r, 1964 and 
N. multiformis Wall is e r, 1964, unknown from rocks younger than the Middle 
Siegenian (A.G. Link, E.C. Druce, 1972), indicate the Middle Siegenian as the 
upper boundary of the age of rocks in which they were recorded. 

The above given premises were taken into account in using the recorded conodonts 
to date uppermost Silurian and Lower Devonian rocks. of the Zdan6w section (Fig. 
2). The recorded species occur in assemblages, a part of which may be described 
using the apparatus taxonomy. However, the number of specimens is too small 
for statistical treatment of the material so the taxonomy of forms has been used. 

THE CHARACTERISTICS OF CONODONTS RECORDED 
IN THE ZDAN6w SECTION 

Conodonts are rather innumerous in Lower Devonian rocks of the Zdan6w 
section. Here predominate branching forms and those of the group of single cones. 
There were identified representatives of the genera Drepanodus, Hindeodella, Jcrio
dus, Ligonodina, Neoprioniodus, Ozarkodina, Panderodus, Plectospathodus, Spatho
gnathodus and Trichonodella (Table 1). 

The identification was made on the basis of imprints so it was impossible to 
take into account all the diagnostic features of a given species. That is why the 
majority of species are identified to the range of "conformis". 

Imprints of conodonts were found on the surfaces of bedding and some of 
them were obtained in result of etching light-coloured siliceous:-c1ay shales with 
hydrofluoric acid. The method failed to give complete specimens. Some imprints 
have brown coating of Fe oxides and, in single cases, there are preserved relicts of 
phosphatic matter, from which conodonts are made (PI. Figs. 9, 11). 

The photos (PIs. I - IV) are of limited value as they fail to show some details 
discernible on original specimens. 

THE STRATI GRAPHIC EVIDENCE AND SUCCESSION OF STRATA 
IN THE STRATIGRAPHIC SECTION 

Conodonts found in 49 samples are listed in Table 2. On the basis of conodonts . 
and with reference to the results of studies on graptoiites, the strata were dated 
and their succession in the stratigraphic section was established (Table 2). 

In the Zdan6w exposure, strata of a given stratigraphic unit reappear in different 
tectonic units (Fig. 3). In order to facilitate comparisons of the section of that 
exposure with the image given by L. Teller and E. Kuralowicz (1977, Fig. 2), the 
length of the exposure was measured from the south northwards, placing the 72nd 
meter in the place wherefrom identical value has been reported by L. Teller (L. 
Teller, E. Kuralowicz, 1977). It should be noted here that differences in the horizont
al scale in the section of the exposure are related to mapping of its walls, inciuding 
bends displaying distinct geological details, which resulted in extension of individual 
sections in relation to the asphalt road along which the total length of the exposure 
was measured. 

In individual parts of the Zdan6w section, some conodont and graptolite horizons 
are missing. The strata are here developed in deep-water marine facies so the gaps 
cannot be interpreted as strati graphic but rather as a result of tectonic squeezings. 
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The tectonic squeezings are here shown in the section (Fig. 3). Attention should 
be paid to a packet of alternating layers of light-gray and black clay shales, 
0.9 m thick (201-202 m), presumably representing top part of the Upper Member 
of the Middle Zdanow Shales. The. packet should reappear in other parts of the sect
ion but it is missing there in result of that tectonic process. 

A special. attention should be paid to a zone of tectonic loosening (137 -140 m). 
According to L. Teller and E. Kuralowicz (1977), rocks of the uppermost Silurian 
(the transgrediens zone) here contact with shales of the uniformis zone, Lower 
Gedinnian. It follows that the authors assume a continuous transition from the 
Silurian to Devonian within black siliceous shales (Upper Graptolite Shales). 
However, the conodont data obtained for light-coloured clay-siltstone shales, 
assigned to the uppermost Silurian and lowennost Gedinnian (the eosteinhornensis 
zone with Late Silurian graptolite; interval with Icriodus woschmidti woschmidti -
I.w. postwoschmidti fauna), show that the black siliceous shales adjoining the shales 
of the uniformis zone in the south do not belong to the Upper Graptolite Shales. 
Originally, that is before the tectonic disturbances, the black shales were separated 
from those of the uniformis zone by the above mentioned light-coloured clay-silt
stone shales which were completely removed by later tectonic translocations from 
that place. Black siliceous shales cropping out in the interval 134 - 140 m may, 
therefore be assigned to the Middle Graptolite Shales. In the interval 134-136 m, 
the shales (samples 4/77 and 5/77) mainly yield graptolites of the genera Pristio
graptus and Linograptus. Thecas of some specimens seem to be typical of the trans
grediens group, and others - of the ultimus and dubius groups. It follows that 
the strata exposed here do not belong to the uppermost graptolite zone of the Upper 
Silurian. In the light of secondary lack of light-coloured clay-siltstone shales beneath 
black shales of the uniformis zone in the Zdanow section, graptolite fauna of the 
interval 137---140 m requires a thorough analysis. Such analysis would contribute 
to the question of detailed correlation of the Zdanow section with those of the 
Saxony and Carnic Alps, developed in shaly facies only and in which the Silurian/ 
/Devonian boundary passes within the Upper Graptolite Shales (H. Jaeger, 1976, 
1977 b). The question of paleont010gical criteria of the Silurian/Devonian boundary 
also reappears here. The results of studies on conodonts imply that we should not 
expect the continuity of the transgrediens and uniformis zones in black siliceous 
shales. The Silurian/Devonian boundary should not be passing within the Upper 
Graptolite Shale$ but within the Upper Member of the Middle Zdanow Shales. 

The separation of the Middle Zdimow Shales in the studied section followed the 
interpretation of black graptolite shales from the interval 134 - 140 m as the Middle 
Graptolit;e Shales. A more detailed characteristiCs of this strati graphic unit is out 
of scope of this paper. It should be only noted here that the Middle Griptolite 
Shales have not been found in any other part of the section as the Lower Zdanow 
Shales are also missing here. 

In the Upper Graptolite Shales, exposed in three different horizons (Fig. 3-
1 gg, 2gg, 3gg), there were recorded conodont species, the stratigraphic ranges of 
which do not extend above the M onograptus hercynicus zone. The representatives 
of the genus Polygnathus, quantitatively predominating in conodont assemblages 
of the Emsian, are also missing here. Therefore, the present authors cannot accept 
the viewpoint of E. Kuralowicz (1976; L. Teller, E. Kuralowicz, 1977), who assign
ed the strata to the graptolite hercynicus, jalcarius, janicus and craigensis zones 
and stated that sedimentation of the Upper Graptolite Shales was still continuing 
in the Emsian. The point of view orE. Kuralowicz (1976; L. Teller, E. Kuralowicz, 
1977) has been questioned by H. Jaeger (1978), according to whom the graptolites 
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identified by E. Kuralowic:z as Monograptus falcarius, M. fanicus and M. craigensis 
undoubtedly belong to M. hercynicus and there are no indications for the presence 
of graptolites typical of zones younger than the hercynicus zone at Zdanow. Mono
graptus hercynicus has been reported from that locality for the first time by L. 
Teller (1960) and subsequently by H. laeger (1964). The latter author has also re
ported the presence of the species M. praehercynicus here (H. laeger, 1959). 

THE TECTONICS OF SILURIAN AND LOWER DEVONIAN 
STRATA OF THE ZDAN6w SECTION 

In discussing evolution of views on the tectonics of Lower and Middle Paleozoi, 
strata cropping out by the road at Zdanow, the following statements should be 
mentioned: 

1. A normal sequence is exposed here; the Zdanow Beds. (Herzogswalder Schich
ten) are older than the Silurian (Ordovician), overlaying them (E. Bederke, 1924). 

2. The Zdanow Shales are younger than the Graptolite Shales, overlaying them 
in reversed sequence; graptolite shales cropping out in northern part of the ex
posure are coeval with those from the south (1. Oberc, 1953). 

3. According to the interpretation of the tectonics of northern part of the sect
ion, given by E. Kuralowic:z (L. Teller, E. Kuralowicz, 1977), the bulk of the Zda
now Shales represent a core part of syncline. The syncline is "northwards inclined" 
and its limbs are built of graptolite shales displayed by northern and central parts 
of the section. A narrow horizon of graptolite shales, separating the Zdanow Shales, 
would represent a syncline within syncline. 

4. According to 1. Oberc (1977), it is possible to differentiate here the Lower 
(southern) and Upper (northern) Graptolite Shales, separated by the Lower Zdanow 
Shales. The whole Zdanow section north of sandstones of the 10dlownik Beds 
has the character of reversed northern limb of false Zdanow syncline. 

A detailed profilling of the Zdanow outcrops and the dating of the Lower and 
two members of the Middle Zdanow Shales on the basis of conodonts (M. Cho
rowsk~ in this paper) as wen as the Middle (as interpreted here) and Upper Grapto
lite Shales (L. Malinowska, 1955; 1.. Teller, 1960; H. laeger, 1959, 1964; E. Kura
lowicz, 1976; L. Teller, E. Kuralowicz, 1977; M. Chorowska, in this paper) made 
it possible to reinterpret the tectonics of strata exposed here. 

Two features of the Zdanow section are important for the reinterpretation: 
1. Younger stratigraphic horizons are here overlain by the older, which is 

typical of reversed fold limbs; in this part of the Bardo structure, the vergence is 
southern and dips are mostly of medium-value, southward (1. Oberc, 1957). 

2. The Upper Graptolite Shales appear three times in the section, and the 
Middle Zdanow Shales - two times, evidencing secondary folding of the reversed 
seriesl . Core of this structure is situated in southern part of the section. 

Sou the r n par t 0 f the sec t ion. The core of this structure is built 
of the 10dlownik Beds (1. Oberc, 1968). 1. Oberc (1957, 1977) assigned the strata 
to the Silurian with reference to the lack of the oldest graptolite zones (L. Malinow
ska, 1955). At present, it appears that sandstones are intercalated by thick layers 

I 1. Oberc (1957) found a syncline built cf Lower Carboniferous rocks at the western extension of the falre 
Zdan6w syncline. If the two sync1ines have been formed at the same time, it would follow that the overturning 
of rock series of the false Zdan6w syncline has taken place earlier, that is in the earliest phase of folding of the 
Bardo structure. It cast some light on the style of pre-Early Carboniferous folding in this area and the origin 
of all the false Zdan6w synclines separated in this paper may be related to post-Early Carboniferous movements 
(Sudetic phase), . 
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of dark -gray clay shales, turning olive in result of weathering, which evidence that 
sedimentation was continuing here for a long time. The strata, possibly with the 
exception of top parts of the Jodlownik Beds, presumably belong to the Ordovi
cian (F. Dahlgriin, L. Finckh, 1924; L. Teller, 1960). 

The syncline developed in the Jodlownik Beds is clearly asymmetric. The zone 
of southward dips is markedly reduced and secondary folds are found in its northern 
limb whereas the southern limb, with northward dips, is small. Sandstone layers 
are boudinated and rotated in the plastic shales. 

Lower Silurian lydites are plunging beneath the Jodlownik Beds in the south 
and north. Further to the north, the Lower Graptolite Shales, Lower Zdanow 
Shales, Middle Graptolite Shales (Middle Zdanow Shal~ are here tectonically 
squeezed out) and Upper Graptolite Shales successively dip beneath the for
mer. This part of the sectioo makes a classic image of false syncline (a 
syncline within a reversed series), previously named as the false Zdanow syncline 
(1. Oberc, 1957) and here renamed as the major false Zdanow syncline by J. Oberc. 

The nor the r n par t 0 f the sec t ion begins as the zone of intense 
small-scale folds in the first zone of the Upper Graptolite Shales (counting from 
the south). Because of reappearance the coeval stratigraphic horizons, J. Oberc 
proposes their numeration increasing northwards. In order to avoid misunderstand
ing, the proposed numeration comprises the zone of the Lower Zdanow Shales, 
Middle Graptolite Shales, Middle Zdanow Shales and also the first zone of the 
Upper Graptolite Shales belonging to the major false Zdanow syncline. The numerat
ion is as follows: 

zone of the Lower Zdanow Shales 

symbols used 
in the section 

dz 
zone of the Middle Graptolite Shales sg 
first zone of the Upper Graptolite Shales 199 
first zone of the Middle Zdanow Shales ISz 
second zone of the Upper Graptolite Shales 2gg 
second zone of the Middle Zdanow Shales 2sz 
third zone of the Upper Graptolite Shales 3gg 

The above listed zones form the following tectonic units, shown in Fig. 3: 
dz+sg+southern part of 199 form the major false Zdanow syncline - GfsZ; 
lSz - ,middle false Zdanow syncline - SfsZ; the Upper Graptolite Shales of the zones 199 and 

2gg occur in limbs of that synclitie; 
2sz - northern false Zdanow syncline - NfsZ; the Upper Graptolite Shales of the zones 2gg 

and 3gg occur in limbs of that syncline. 

The false synclines represent anticlinal turns with southward dip. Figure 1 
presents interpretation of the structure and only additional comments are given 
here by J. Oberc. 

The zone Igg, adjoining the middle false Zdanow syncline in the south, displays 
asymmetry in structure and is widening downwards. This example indicates that 
we are dealing here with an anticline with northward (backward) vergence and 
reversed northern limb or a false syncline with southern vergence, predominating 
in this part of the Mountains. However, the fonn contacts older strata both in the 
north (Middle Zdanow Shales) and south (Middle Graptolite Shales). In northern 
part of the zone Igg, graptolite shales display very numerous small-scale folds. 
Orientation of axial planes of these folds suggests that this is a reversed limb with 
northern vergence. The folds, shown in the cross-section, are built of rocks of the 
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younger, Monograptus hercynicus horizon at the direct contact of the unit SfsZ 
in the north, and of the M. uniformis horizon at the southern contact. The small
-scale folds point to a normal limb with northward vergence. In the case of southern 
vergence, the interpretation of both limbs would be an opposite. 

The zone 2gg is clearly asymmetric. It is narrowing downwards due to shear 
by tectonic plane of secondary folds marked in the south and, therefore, asymmetric. 

The zone 2sz, squeezed in between two zones of the Upper Graptolite Shales, 
similarly as the above mentioned zone of the Middle· Zdanow Shales, is named 
the northern false Zdan6w syncline. This unit also displays secondary folds. 

The secondary folds are also displayed by the zone 3gg. Rocks of the Mono
graptus uniformis zone occur in a synfonn in northern part of the structure so it 
would be more appropriate to treat it as a false anticline (providing that vergence 
is southwards). 

The above interpretation of the tectonics is the first widely based on paleontolo
gical record. The existing graptolite record is here supplemented with the conodonts, 
which makes it possible to evaluate tectonic reductions in zones of loosening or 
overthrusting. The reductions as well as the points where major paleontological 
horizons were recorded are shown in the section (Fig. 3). 

FACIES AND PALEOGEOGRAPHIC CONCLUSIONS 

The Zdan6w section displaying Sihirian and Lower Devonian rocks may, as it 
was stated above, be subdivided into the Lower, Middle and Upper Graptolite 
Shales separated by light-coloured clay, partly siltstone shales. These fine clastic, 
mostly pelitic deposits originated in deep marine basin. This is supported by 
large content of radiolarians, found in shales throughout the studied series, as 
well as small size of very rare bivalves and brachiopods (shells attaining 1 to 2 mm 
in size). 

The Zdanow section closely resembles sections of exclusively shaly Silurian and 
Lower Devonian from Saxony and Carnic Alps (H. Jaeger, 1976, 1977b). According 
to H. Jaeger (1976, p. 279), the latter represent extremely euxine sedimentation in 
the deepest, most internal parts of the Paleotethys. Light-coloured shales separat
ing the Lower and Upper Graptolite Shales series are the equivalents of ochre li
mestones (Ockerkalk) which, according to that author, do not represent euxinic 
deposits but rather those originating at large depths in weakly-aerated water. E. 
Tomczykowa and H Tomczyk (1978) explain the change in sedimentation and 
resulting origin of ochre limestones and their equivalents (green clays) by a change 
in bathymetry, related to movements of the Caledonian Cracow phase. 

Approximate thickness of Silurian and Lower Devonian rocks in the Zdan6w 
section is at least 53.2 m (lydites - 7.6 m, Lower Graptolite Shales - 22.0 m, 
Lower Zdan6w Shales - over 9.2 ID, Middle Graptolite Shales - 2.4 m, Middle 
Zdan6w Shales, lower member - 2.0 ID, upper member - 3.0 m, and Upper Grap
tolite Shales - over 7.0 m). 

Deep-water marine rocks of the Zdanow section were· assigned by H. Jaeger 
(1977b) to the Bavarian fades. The marked significance of this fades in the Saxo
thuringian-Lugian zone was emphasized by that author (H. Jaeger, 1963, 1964) 
in early sixties, that is before the presence of deep-water Middle and Upper De
vonian rocks was evidenced in the Gory Kaczawskie and G6ry Bardzkie Mts. 
The presence of rocks of that type in eastern part of the Gory Kaczawskie Mts 
was found by Z. Urbanek (1974, 1978) and in northern part of the Bardo structu-
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re - by 1. Haydukiewicz (1973, 1978). Upper Devonian siliceous shales with flint
stone intercalations and paleontological record, known from western Fore-Sudetic 
area, especially the Jelenin IG 1/1 borehole column, presumably also belong to the 
Bavarian facies (M. Chorowska, 1976, 1978). In that facies, the Silurian and the 
whole Devonian are often represented by shaly series without any limestone layers. 
L. GreHing (1966) described Silurian-Devonian shaly series from the Franken
wald and H. Brause (1968) - Lower, Middle and Upper Devonian clay-siliceous 
shales and flintstones from the Lusatia. 

The Silurian-Lower Devonian section of Zdan6w contains basic tuffites' and 
diabases. Tuffite intercalations were found in the Wenlockian (L. Malinowska, 
1955; L. Teller, E. Kuralowicz, 1977) and diabase - in the uppermost layers of 
the Lower Gedinnian (Fig. 3). 
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Maria CHOROWSKA, J6zef OBERC 

STRATYGRAFIA I TEKTONIKA NAJWYZSZEGO SYLURU I DOLNEGO DEWONU 
W PROFILU ZDANOWA NA PODSTAWIE KONODONT()W 

(SUDETY, G()RY BARDZKIE) 

Streszczenie 

Przedstawiono stratygrafi~ i tektoni~ najwyzszego syluru i dolnego dewonu na podstawie kono
dont6w, z wykorzystaniem dotychczasowych wynik6w badan graptolit6w (L. Malinowska, 1955; L. 
Teller, 1960; H. Jaeger, 1964; E. Kuralowic~ 1976; L. Teller, E. Kuralowicz, 1977) oraz nieopubliko
wanych oznaczen graptolit6w (H. Tomczyk). 

Jako podstaw~ stratygrafIi analizowanych utwor6w przyj~to, ze: 1 - pierwsze wyst~pienie i za
razem dolna granica Icriodus woschmidti woschmidti przypada nieco poniZej sp~gu poziomu uniformis 
(G. Klapper, 1977), kt6ry wyznacza dol~ grani~ systemu dewonskiego (D.J. Mc Laren, 1977); 2 -

Icriodus woschmidti woschmidti charakteryzuje najniZszy zedyn; wyzs~ c~~ zedynu dolnego okresla 
I. w. postwoschmidti. 

Z powodu braku przedstawicieli rodzaju Icriodus, wyznaczaj~cego mlodsze poziomy zedynu i zigenu 
(W. Ziegler, 1971), wnioski stratygraficzne oparto na analizie wiekowego zasi~gu konodont6w z ro
dzaj6w Spathognathodus, Plectospathodus i Neoprioniodus (fig. 2), w tym gl6wnie: S. steinhornensis e09-
teinhornensis, S. steinhornensis remscheidensis, S. asymmetricus, S. transitans, S. johnsoni, S. cf. johnsoni, 
S. stygius, S. inciinatus wurmi, . Plectospathodus robustus, P. alternatus, Neoprioniodus latidentatus i N. 
multiformis. Gatunki te wyst~puj!. w Zdanowie w zespolach, kt6re mozna by cz~sciowo opisywaC wedlug 
taksonomii aparat6w. Z uwagi na mah! licz~ okaz6w, co utrudnia uj~cie statystyczne badanego ma
terialu. zastosowano taksonomi~ form. 

Okreslanie fauny z odciskbw uniemozliwilo rozpoznanie wszystkich cech diagnostycznych. St~ 
w wi~kszosci przypadk6w gatunki SI:! zdefiniowane w zakresie "conformis". Tablice I - IV przedsta
wiaj~ wartosc orientacyjn~ gdyi: cz~sciowo nie oddajl:l, szczeg616w widocznych na odciskach. 
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W proflu Zdanowa oprocz wyroznionydl dotychczas gornych lupkow graptolitowych oraz dolnydl 
rupkow zdanowskich (J. Oberc, 1977) wydzielono srodkowe lupki graptolitowe i w nast~pstwie tego 
srodkowe lupki zdanowskie, ktore rozdzielono na ogniwo dolne i gorne. 

Intensywna tektonika doprowadzila do wycisni~ niektorych ogniw litostratygraficznych (fig. 3). 
Na uwag~ zasluguje odcinek 137 - 140 Ill, w ktorym mi~dzy srodkowymi a gornymi lupkami graptoli
towymi brak dolnych lupkOw zdanowskich. Na innydl odcinkach profilu w obr~bie tych ostatnich stwier
dzono najwyzszy sylur - najnizszy zedyn (poziom eosteinhornensis z graptolitem gornosylurskim 
i interwal z fauI1ll /criodw; woschmidti woschmidti - J. w. postwoschmidtl). Nie ma tu zatem cil!glosci 
poziomow transgrediens i unijormis, ktofl! przyjmuje E. Kuralowicz (L. Teller, E. Kuralowicz, 1977). 
W swietle wynikow badan konodontowych granica sylur/dewon winna przebiegac w obr~bie gornego 
ogniwa srodkowych lupkow zdanowskich, a nie wsroo gornydl lupkow graptolitowych. Fauna grapto
litowa z odcinka 137 -140 m zasluguje m dalsze wnikliwe badanie, 00 dopiero pozwoli w pelni porow
nae prom Zdanowa z czysto lupkowymi profilami Saksonii i Alp Karnijskich, gdzie granica sylur/dewon 
przebiega w obr~bie gornych lupkow graptolitowych (H. Jaeger, 1976, 1977b). 

Jak wskazujl! konodonty, gorne lupki graptolitowe nie si~gajl! w tabeli stratygraficznej powyzej 
graptolitowego poziomu hercynicus. Potwierd2a to wniosek H Jaegera (1978), ktory uzna~ .ie wydzie
lone przez E. Kuralowicz (1976; L Teller, E. Kuralowicz, 1977) poziomy faicarius, fanicus i craigensis 

nalezl! do poziomu hercynicus. 
Dokladne sprofilowanie odsloni~cR i poznanie wieku poszczegolnydl ogniw litostratygraficznych 

(L Malinowska, 1955; L. Teller, 1960; H. Jaeger, 1959, 1964; E. Kuralowicz, 1976; L. Teller, E. Kura
lowicz, 1977; M. Chorowska, praca przekladana) pozwolilo na uj~cie szczegolow tektoniki. W profilu 
starsze ogniwa zalegajl! cz~sto na mlodszych i powtarzajl! s~ wielokrotnie, 00 dowodzi wtornego prze
faldowania serii odwroconej (fig 3) Wiek przefaldowania wil!Ze 1. Oberc (1957) z faZl! sudeckl!. W okoli
cy Zdanowa panuje wergencja poludniowa faldow. 

Studium profilu1 wymaga jedynie komentarza: 
1 - strefa 199 wraz z drobnymi faldami ma geometryczne cechy antykliny o'balonej ku p6lnocy; 

przy wergencji porudniowej bylaby to falszywa antyklina; 
2 - strefa 3gg interpretowam jest jako falszywa synklina; w obr~bie malej synformy na p61nocnym 

krancu profilu wyst~puje bowiem poziom unijormis, najstarszy w ramadl gornych lupkow graptoli
towych. 

Gl~bokomorskie utwory syluru i dolnego dewonu z profilu w Zdanowie wil!Ze H. Jaeger (1977b) 
z facjl! bawarskl!, w ktorej cz~sto sylur i caly dewon rozwini~te SI! jako seria lupkowa bez wapieni. Drobno
klastyczne osady dewonu dolnego i srodkowego, odpowiadajl!ce tej facji, udokumentowane zostaly 
ostatnio w strukturze bardzkiej (1. Haydukiewic~ 1973, 1978), w Goradl Kaczawskidl (Z. Urbanek, 
1974, 1978) i w zachodniej cz~sci obszaru przedsudeckiego (M. Chorowska, 1976, 1978). 

Sedymentacji gl~bokomorskiej w Zdanowie towarzyszy wulkanizm w wenloku (tufity - L. Mali
nowska, 1955) i w gornej cz~sci zedynu dolnego (diabaz). 

MapHSI XOPOBCKA. 1Q3e«P 06EPU 

CTPATHrpACI>~UI H TIEKTOHHKA Bbl.cWIEM "IACTH CHnYPA 
H HH>KHlErO AIEBOHA B npOCl>HnE 3AAHOBA. COrnACHO KOHOAOHTAM 

(CYAIEn.., I5APA3KHIE rOPltI) 

B CTan.e npHBoAHTCII cTpaTHrpa$HII H TeKTOHHKa B~PXOB cHnypa M HH)I(HerO AeBOHa cornaCHO 

KOHOAOHTaM, C yyeTOM IIIMelOLLtIllXCSI pe3ynbTaTOB H3yyeHHSI rpanTom1TOB (n. ManlllHoBcKa, 1955; 11. 

1 Na profilu 72-gi metr zaznaczono w miejscu, w kt6rym ~ odleglosc poda~ L Teller, E. Kuralowicz (1977, 
fig. 2). Zr6znicowanie skali poziomtli jest spowodowane kartowaniem scian, w tym r6wniel zalom6w z wyra.znymi 
szczeg61ami geologicznymi, co wydluza odcinki wzglt:dem szosy, wzdluz kt6rej mierzono dlugosc profiIu. 



206 Maria J6zef Oberc 

Tennep, 1960; H. Jaeger, 1964; 3. KypanOS1ot4, 1976; J1. Tennep. 3. Kypanoslo14, 1977). KpOMe Toro 

6blnlo1 nplotHJlTbi eo SH!1MaHIote BblBOAbI Heony6nlo1KoBaHHblX onpeAeneHI1H rpanTonl1TOS, SbtnonHeH

HblX r. TOM4IotKOM. 

3a OCHOSY KOHOAOHTOBOO CTpaTI1<1>!1Kal.\!11ot aHanl1311pOSaHHblx nopoA 6bln0 nplIIHJlTO 4TO: 1 -

nepBoe 3aneraHI1e III oAHospeMeHHO HIo1>KHM rpaH!1~ <l>aYHbl Icriodus woschmidti woschmidti np!1XOAIo1TCJI 

HeCKonbKO HIo1>Ke nOAOWSbl rOplo130HTa uniformis (G. Klapper, 1977), onpeAenJlIOLUero HIII>KHIOIO rpa

HI1I.\Y AesoHcKoo CHCTeMbl (D.J. Mc laren, 1977); 2. - <l>ayHa Icriodus woschmidti woschmidti xapaKTepHa 

AnJl caMblX HH30S >KeAI1Ha. BblWene>KalJ.lYIO 4aCTb H!1>KHero >KeA!1Ha onpeAenJleT <l>aYHa I.w. postwosch
midti. 

BSIIIAY OTCYTCTBIotJl npeAcTaslIITenei:1 po,o.a Icriodus, onpeAenJllOlJ.llotx MnaAWlote roplot30HTbl >KeAIotHa 

lot 310treHa (W. Ziegler, 1971), aSTop 060CHOSaJ1 CSOIO CTpaTlotrpa<l>lot1O aHanlll30M s03pacTHoro pacnpo

cTpaHeHIotJl KOHOAOHT P(),(ia Spathognathodus, Plectospathodus, Neoprioniodus (<I>!1r 2). B TOM 410tCne rnaB

HblM 06pa30M BIotAaMIII Spathognathod~ steinhornensis eosteinhornensis, S. steinhornensis remscheidensis, 
S. asymmetricus, S. transitans, S. johnsoni, S. et. johnsoni, S. stygius, S. inclinatus wurmi, Plectospathodus 
robustus, P. alternatus, Neoprioniodus latidentatus, N. multiformis. 3TH SHAbl sCTpe4alOTCJI B 3AaHoBe 

rpynnaMIII, KOTopble 4<lCTIII4HO MO>KHO 6blne 6bl OnlllCaTb no TaKCOHOMHH <l>0PMbl. TaKcoHoMIotJl <l>OPM 

nplotMeHeHa BBIotAY Man04111cneHHOC1l4 3K3eMnnJlpOS, 41t) YTpYAHJleT CTaTIIICTHK)' 1ot3Y4aeMoro MaTepHana. 

OnpeAeneHllle <l>aYHbl no OTne4aTKaM OrpaHlot4Hsae-r B03MO>KHOCTb YCTaHOBneHIotJl scex ea AlotarHo

CTIot4eCKIotX 4epT. OTclOAa S 60nbWI1HCTSe cnY4aea SHAbl onpeAenJlIOTCJI conform is. CHHMKI1 (n6n. 

I-IV) AalOT 061J.1ee npeAcTasneHl1e 0 <l>aYHe, TaK KaK He nOKa3bIBaIOT AeTaneH, Ha6nlOAaeMblX B OT

ne4aTKax. 

KpOMe SblAeneHHblX .0.0 CHX nop rpanTonl1TOSblX CnaHl.\eS lot HIot>KHI'IX 3AaHOSCKIotX CnaHl.\eS (10. 
06epI.\, 1977). S CTaTbe SblAeneHbl cpeAHlote rpanTOnl1TOSble CnaHl.\bl Ill, KaK cneACTSllle, cpeAHlote 

3AaHOSCKIote CnaHl.\bl. KOTopble pa3AeneHbl Ha Asa 3seHa - HI1>KHee III BepxHee. 

iIIHTeHCIotSHble TeKTOHIot4eCKIote np0l.\eCCbl nplIIsenH K Sbl>KIotMaHIotIO HeKOTopblX nHTOCTpaTl1rpa<l>lot-

4eCKI1X 3seHbes (<I>Mr. 3). 06palJ.laer Ha ce6J1 SHIotMaHMe oTpe30K npo<l>lotnJl 137-140 M, rAe Me>KAY cpeA

HI1MIot lot SepXHIotMI1 rpanTOnl1TOBblMIII CnaHl.\aMIII OTCYTCTSYIOT HI1>KHl1e 3AaHOSCKI1e CnaHl.\bl, B npeAenax 

KOTOPblX S APyntx I1HTepsanax 3aneraeT caMblH SepXHI1H clotnyp - caMblH HI1>KHI1M >KeAI1H (rOpIot30HT 

eosteinhornensis C sepXHeClotnypCKHM rpanTonlotTOM lot IotHTepSan C <l>aYHOM Icriodus woschmidti wosch
midti - I.w. postwoschmidti). TaKI1M 06pa3OM 3aneraH&iIe ropH30HTOB transgrediens H uniformis He OT

flIII4aeTCJI HenpepblBHOCTblO, KaK ynep>KAaeT 3. KypanosH4 (n. Tennep, 3. KypanOBl14, 1977). rpa

HIotI.\3. C6'1nYP-AesoH, B CBeTe 113Y4eHI1J1 KOHOAOHT, Aon>KHa npoXOAI1Tb S npeAenax sepxHero 3BeHa 

cpeAHfllx 3AaHOBCKfIIX CnaHl.\es. a He B BepXHfIIX rpanTonHTOBblX cnaHl.\ax. rpanTOnlotTOBaJI <l>aYHa B I1HTep

Bane 137-140 M 3acnY>KfIIBaeT AanbHeHwero yrny6naHHoro 113Y4eHI1J1. TonbKo TaKOM nOAxOA n03BOnl1T 

nonHOCTbIO CpaBHI1BaTb. pa3pEB 3AaHoea C 411CTO CnaHl.\eBblMfII pa3pe3aMI1 CaKCOHl1111 III KapHIII~kKI'IX 

Anbn rAe rpaHfII~ clllnYP-AeBOH npoxoAMT B BepXHI1X rpanTonlllToBblX CnaHl.\ax (H. Jaeger, 1976, 1977b). 
BepxHl1e rpanTonlllToBble CnaHl.\bl, KaK BHAHO no KOHOAOHTaM, B CTpaTI1rpa<l>Iot4eCKOM cxeMe He 

BblXOAJlT 3a npeAenbl rpanTonlllToBoro rOplll30HTa hercynicus. 4TO nOATBep>KAaeT BblBOA H. Jaeger 

(1978) 0 npHHap,ne>KHOC1l4 ropH30HTOB falcarius, fanicus, craigensis, BblAeneHHblX 3. KypanoBH4 (1976, 

1977),K ropl130HTY hercynicus. 
AeTanbHoe npo<l>HflIIlpOBClHlote 06Ha>KeHIotJl fII n03H3HI1e B03paCTa OTAenbHblX ere flIIITOCTpaTl1rpa

<l>H4ecKlllx 3BeHbeB (n. ManIotHoBcKa, 1955; n. Tennep. 1960; H. Jaeger, 1959, 1964; 3. KypanoBlII4. 

1976; n. Tennep. 3. KypanOBIot4, 1977; M. XOPOBCKa, HaCTOJllJ.laJI CTaTbJl) n03BOnJleT AeTanbHO H3Y4HTb 

TeKToHHKY. 4acTo cnY4aeTCJI, 41t) B pa3peae cnpwflle no B03pacry nopoAbl 3aner31OT Ha 60nee Mono

AblX H MHoroKpaTHo nOBTOpJlIOTCJI, 4TO cny>KHT AOKa3aTenbCTBOM nOBTopHOH CKnap,4aTOCTH onpo

KHHYTOH cepllllll (<I>l1r. 3). BpeMJI 3TOO nepecTpoHKH 1-0. 06ePll (1957) OTHOCIIIT K cYAeTcKoM <l>a3e. B 

oKpeCTHOCTJlX 3AaHoBa Bl1praUI1J1 CKnaAOK HanpaBlleHa S OCHOBHOM Ha 1Or. 

06bJlCHeHIIIJI K OnfllCaH111O np0<l>l1llJl ' : 1 - 30Ha 1 gg SMeCTe C MenKfIIMfII CKllap,KaMIII no cBoeM reo

MeTp1il11 CXOJlHa C onpOKI1HYTOH Ha ceBep aHTIIIKnl1HanblO; npH to>KHoii Bl1praUliI14 OHa MO>KeT 6blTb 

1 Ha npoq)l411e (cp14r. 3) 72-0M MeTp nOKalaH B TOM MeCTe, rAe aTO paCCTOIIH14e AalOT n. Tel1l1ep M 3. Kypa-

110B14Y (1977) . .aMcpcpepeH~MpoBaHHocTb ropM30HTa11bHOrO MacwTa6a IIBI111eTCII Cl1eACTBl4eM KapTl4pOBaHMII CTeH, 

B TOM YHC:l1e HlrHboB C "IeTKO Bblpa>KeHHblMH re0I10rH"IeCKHMI4 AeTallRMH, "ITO YAI1HHReT OTpe3KH npocpHl111 no cpaB

HeHHIO C I1HHHeH wocce, BAOl1b KOToporo M3Mep"l1aCb AI1HHa npocpHI111. 
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<panbWHSOM aHTHKnHHanblO; 2 - 30Ha 3gg HHTepnpeTHpyeTOl KaK <panbWWSaJI CWHKnWHanb; S npe

Aenax ManOM CMH<pOPMbl Ha cesepHOM OKOHeYHOCTM npo<pMml 3aneraeT ropM30HT uniformis. caMblM 

CTapWI1M S npeAenax sepXHMX rpanTonMTOSblX CnaHl..\es. 

rny60KoMopCKHe OTnO>KeHW.R cwnypa If HI1>KHerO AeSOHa S npo<pMne 3AaHOBa H. jaeger (1977b) 
OTHOCMT K 6asapcKoH <paI..\WW, S KOTOp0i4 3ayaCTYIO cwnyp 11 seCb AeSOH npeACTasneHbl CnaHl..\eBoM 

Cepl1eM 6e M3BeCTH.RKOS. MenKoo6noMoYHble nopoAbl HI1>KHerO M cpeAHero AeSOHa, OTSe'"laIOI.L\We 

~TOH <paI..\MI1,OTMe'"leHbl M AOKYMeHTanbHO nOATSep>KAeHbl S nocneAHee SpeM.R Ha 6apA3KOH CTpyKType 

(11. raHAYKeSMY, 1973, 1978), S Ka'"laSCKWX ropax (3. Yp6aHeK, 1974, 1978) 11 Ha 3anaAe npeAcYAeTcKoM 

TeppMTOpMI1 (M. XOPOBCKa, 1976, 1978). 
rny60KoMOPCKa.R ceAHMeHTaI..\W.R S 3AaHose conpOBO>KAanaCb eynKCl.HH3MOM S BeHnOKe (Ty<pI1Tbf 

n. ManMHoscKa, 1955) 11 B eepxax HI1>KHerO >KeAI1HCI. (AMCl.6a3). 



PLATE I 

Fig. 1. Hindeodella equidentata Rho des 
Sample (probka) 16/71, specimen (okaz) 5, ODIG/S.1. 
Fig. 2. Hindeodella priscilla S tau f fer 
Sample (probka) 15/71, specimen (okaz) 5, ODIG/S.2 
Fig. 3. Hindeodella sp. 
Sample (probka) 2/71, specimen (okaz) 5, ODIG/S.3 
Fig. 4a, b. Icriodus cf. woschmidti postwoschmidti M ash k 0 v a 
Sample (probka) 10/74, specimen (okaz) 1, ODIG/S.4 
Fig. 5a, b. Icriodus cf. woschmidti postwoschmidti M ash k 0 v a 
Sample (probka) 6/74, specimen (okaz) 1, ODIG/S.5 
Fig. 6. Icriodus cf. woschmidti postwoschmidti M ash k 0 v a 
Sample (probka) 6/74, specimen (okaz) 3, ODIG/S.6 
Fig. 7a, b. Icriodus cf. woschmidti postwoschmidti M ash k 0 v a 
Sample (probka) 6b/74, specimen (okaz) 1, ODIG/S.7 
Fig. S. Icriodus sp. ex gr. woschmidti 
Sample (probka) S/74, specimen (okaz) 1, ODIG/S.S 
Fig. 9. Icriodus sp. ex gr. woschmidti 
Sample (probka) S/74, specimen (okaz) 2, ODIG/S.9 
Fig. 10. Ligonodina sp. a 
Sample (probka) 13/77, specimen (okaz) 6, ODIG/S.I0 
Fig. 11. Ligonodina sp. a 
Sample (probka) IS/74, specimen (okaz) 1, ODIG/S.ll 
En!. x 50; Figs. 1 and 2 enl. x 30 
Pow. 50 x; Fig. 1 i 2 pow. 30 x 
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PLATE II 

Fig. 1. Lonchodina greilingi W all i s e r 
Sample (pr6bka) 9/71, specimen (okaz) 11, ODIG/8.12 
Fig. 2. Lonchodina sp. a 
Sample (pr6bka) 2/71, specimen (okaz) 9, ODIG/8.13 
Fig. 3. Neoprioniodus bicurvatus (B ran son et Me h 1) 
Sample (pr6bka) 2/71, specimen (okaz) 7, ODIG/8.14 
Fig. 4. Neoprioniodus cf. excavatus (B ran son et M e h 1) 
Sample (pr6bka) 2/71, specimen (okaz) 6, ODIG/8.15 
Fig. 5. Neoprioniodus multi/ormis Wall i s e r 
Sample (pr6bka) 5/71, specimen (okaz) 3, ODIG/8.16 
Fig. 6. Neoprioniodus latidentatus Wall i s e r 
Sample (pr6bka) 4/71, specimen (okaz) 7, ODIG/8.17 
Fig. 7. Neoprioniodus latidentatus Wall is er 
Sample (pr6bka) 10/71, specimen (okaz) 2, ODIG/8.18 
Fig. 8. Ozarkodina denckmanni Z i e g 1 e r 
Sample (pr6bka) 4, specimen (okaz) 17, ODIG/8.19 
Fig. 9. Ozarkodina denckmanni Z i e g 1 e r 
Sample (pr6bka) 1/74, specimen (okaz) 20, ODIG/8.20 
Fig. 10. Ozarkodina media Wall i s e r 
Sample (pr6bka) 13/71, specimen (okaz) 7, ODIG/8.21 
Fig. 11. Ozarkodina media Wall i s e r 
Sample (pr6bka) 1/74, specimen (okaz) 15, ODIG/8.22 
Fig. 12. Panderodus cf. unicostatus unicostatus (B ran son et Me h 1) 
Sample (pr6bka) 4/74, specimen (okaz) 20, ODIG/8.23 
Enl. x 50; Fig. 3 en!. x 30 
Pow. 50 x; Fig. 3 pow. 30 x 
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PLATE III 

Fig. 1. Panderodus cf. unicostatus unicostatus (B ran son et M e h 1) 
Sample (probka) 13/74, specimen (okaz) 14, ODIG/8.24 
Fig. 2. Panderodus cf. unicostatus unicostatus (B ran son et M e h 1) 
Sample (probka) 1/71, specimen (okaz) 5, IDIG/8.25 
Fig. 3a, b. Plectospathodus alternatus W a 11 i s e r 
Sample (probka) 4/71, specimen (okaz) 10, ODIG/8.26 
Fig. 4. Plectospathodus robust us B i s c h 0 f f et San n e m ann 
Sample (probka) 14/71, specimen (okaz) 6, ODIG/8.27 
Fig. 5. Plectospathodus robustus B i s c h 0 f f et San n e m ann 
Sample (probka) 14/71, specimen (okaz) 5, ODIG/8.28 
Fig. 6. Plectospathodus sp. (R hod e s) 
Sample (probka) 1/77, specimen (okaz) 1, ODIG/8.29 
Fig. 7. Spathognathodus inclinatus wurmi (B i s c h 0 ff et San n e m ann) 
Sample (probka) 12/71, specimen (okaz) 9, ODIG/8.30 
Fig. 8. Spathognathodus inclinatus wurmi (B i s c h 0 ff et San n e m ann) 
Sample (probka) 12/71, specimen (okaz) 10, ODIG/8.31 
Fig. 9. Spathognathodus inclinatus subsp. a S c h u 1 z e 1968 
Sample (probka) 9/71, specimen (okaz) 10, ODIG/8.32 
En!. x 50 
Pow. 50 x 
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PLATE IV 

Fig. la, b. Spathognathodus sp. ex gr. johnsoni K 1 a p per 
Sample (probka) 2/71, specimen (okaz) 3, ODIG/8.33 
Fig. 2. Spathognathodus sp. ex gr. johnsoni K 1 a p per 
Sample (probka) 3/71, specimen (okaz) 1, ODIG/8.34 
Fig. 3. Spathognathodus sp. ex gr. johnsoni K I a p per 
Sample (probka) 2/71, specimen (okaz) 1, ODIG/8.35 
Fig. 4. Spathognathodus steinhornensis remscheidensis Z i e g I e r 
Sample (probka) 11/71, specimen (okaz) 1, ODIG/8.37 
Fig. 5. Spathognathodus steinhornensis remscheidensis Z i e g 1 e r 
Sample (probka) 1/71, specimen (okaz) 3, ODIG/8.38 
Fig. 6. Spathognathodus steinhornensis remscheidensis Z i e g I e r 
Sample (probka) 217.1, specimen (okaz) 2, ODIG/8.36 
Fig. 7. Spathognathodus steinhornensis eosteinhornensis Wall i se r 
Sample (probka) 9/74, specimen (okaz) 9, ODIG/8.39 
Fig. 8. Spathognathodus sp. ex gr. steinhornensis Z i e g 1 e r 
Sample (probka) 9/74, specimen (okaz) 7, ODIG/8.40 
Fig. 9. Spathognathodus stygius F 1 a j s 
Sample (probka) 9/71, specimen (okaz) 7, ODIG/8.41 
Fig. 10. Spathognathodus stygius F 1 a j s 
Sample (probka) 9/71, specimen (okaz) 1, ODIG/8.42 
Fig. 11. Spathognathodus stygius F 1 a j s 
Sample (probka) 9/71, specimen (okaz), 5, ODIG/8.43 
Fig. 12. Spathognathodus cf. transitans B i s c h 0 f f ef San n e m ann 
Sample (probka) 9/71, specimen (okaz) 17, ODIG/8.44 
Fig. 13. Trichonodella inconstans Wall i s e r 
Sample (pL bka) 7/71, specimen (okaz) 2, ODIG/8.45 
Fig. 14. Tri( 'iJrlodella inconstans WaIl i s e r 
Sample (probka) 15a/77, specimen (okaz) 2, ODIG/8.46 
En!. x 50 
Pow. 50 x 
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