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The Stratigraphy and Tectonics of the
Uppermost Silurian and Lower Devonian
of the Zdanéw Section
(Gory Bardzkie Mts, Sudety Mits)

‘in the Light of Conodont Studies

In the Zdanéw 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 Zdanéw Shales. The
Silurian/Devonian boundary presumably passes within the Middle Zdanéw Shales. The Zdandéw 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 (Goéry Bardzkie and
Gory Kaczawskie Mts). At Zdanéw, deep-water marine sedimentation has been accompanied by vol-
canic phenbmena in the Wenlockian and Lower Gedinnian times.

INTRODUCTION

The outcrop at Zdanéw (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 Zdanéw Beds (Herzogswalder Schichten), assigned.
to the Upper Devonian by E. Dathe (1904). E. Bederke (1924) proposed to assign
the Zdanéw 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 (1924), interpreted the rock
series from Zdandéw as tectonically reversed. In cross-section (J. Oberc, 1957),
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Fig. 1. Location of the studied area
Lokalizacja terenu badaf

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

L. Malinowska (1955), in her stratigraphic analysis of southern part of the
section, interpreted rocks of the Monograptus scanicus zone as the youngest of
graptolite shales at Zdanéw. L. Teller (1960) and H. Jaeger (1964) found the species
Monograptus hercynicus- in northern part of the section.. E. Kuralowicz (1976;
L. Teller, E. Kuratowicz, 1977) assigned graptolite shales of the northern part of
the section to the wunmiformis, hercynicus, falcarius, fanicus and craigensis zones,
and J. Oberc (1977) differentiated lower and upper graptollte shales, separated by
the Lower Zdanéw Shales.

The Lower Zdandéw Shales were, however, lacking any paleontological record
so M. Chorowska made an attempt to carry out their stratigraphic 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 LLOWER DEVONIAN

The lower boundary of the Devonian system is delineated at the base of the
uniformis zone (D.J. Mc Laren, 1977). H. Jaeger (1977a) 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
woschmidti. In sections with good graptolite record, the first appearance of this
species-and, at the same time, lower boundary of the range of the I woschmidti
woschmidti fauna, is traced somewhere below the base of the uniformis zone (G.
Klapper, 1977). Icriodus woschmidti woschmidti 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. Johnson (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 stratigraphic 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 Bischoff e Sannemann,
S. transitans Bischoff et Sannemann, S johnsoni Klapper and
S. cf. johnsoni Klapper (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. tramsitans 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 al., 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 still
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, t. 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.
robustus, 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.



The number of conode

Eostein
"":,':"‘ Woschmidti —postwoschmidti fauna Upper Gedinnian — Middle Siegenian Gedinnian — Middle Si
zone
Species
9/74 10/74 | 8/74 6/74 | 6b/74 | 5/74 4/74 2/71 3/71 9/71 13/71 | 14/71 | 15/71 | 16/71 | 12/74 | 1/71 717 11,
Drepanodus sp. div. 1 1
Hindeodella equidentata Rbh odes 1 3 8 1
Hinz{eodella priscilla Stauffer 1 1 1 1 2 2 1
Hindeodella sp. div. 1 1 2
Icriodus cf. woschmidti postwoschmidti Mashkova 1 2 1 1
Icriodus ex gr. woschmidti 3 4 1 1
Icriodus sp. 1 4 3
Ligonodina sp. a: 1
Ligonodina sp. div.
Lonchodina greilingi Walliser 1
Lonchodina sp. a 1 1 1 1
Lonchodina sp. div. 1
Neoprioniodus bicurvatus (Branson et Mehl) 3 1 1 1 2
Neoprioniodus cf. bicurvatus (Branson Ft Mehl) 1 2
Neoprioniodus sp. cf. excavatus (Branson et Mehl) ‘ 1
Neaprioniodus latidentatus W alliser
Neoprioniodus multiformis Walliser 1
Neoprioniodus sp: div.
Ozarkodina ‘denckmanni Ziegler 1
Ozarkodina media Walliser 1
Ozarkodina sp. a
Ozarkodina sp. div.
Panderodus cf. unicostatus unicostatus (Branson et Mehl) 1 12 1
" Panderodus sp '&ivl 1’ 14 1
Plectospathodus alternatus W alliser
. Plectospathodus cf. alternatus Walliser
Plectospathodus robustus Bischoff et Sannemann 2 5 1
Plectospathodus cf. robustus Bischoff e Sannemann 2
Plectospathodus sp. div. 2 1 1 1 2 2
| Spathognathodus inclinatus inclinatus (Rhodes)
Spathognathodus inclinatus wurmi (Bischoff et Sannemann) 5 3 5
Spathognathodus inclinatus subsp. a Schulze 1
Spathognathodus sp. ex gr. inclinatus 1
Spqthognathodus sp. ex gr. johnsoni Klapper 2 1
Spathognathodus steinhornensis remscheidensis Ziegler 2 1 4
Spathognathodus cf. steinhornensis remscheidensis Ziegler 1
Spathognatixodus steinhornensis eosteinhornensis Walliser -4
Spathognathodus sp. ex gr. steinhornensis 1
_ Spathognathodus stygius Flajs 8
Spathognathodus cf. transitans Bischoff et S annemann 1
Spathognathodus sp. div. 1 k 1
Trichonodella cf. excavata (Branson et Mehl) 1 1
Trichonodella inconstans Walliser 1 2 1
Trichonodella cf. inconstans Walliser
Tricfzonodella sp. div. 2 1
Branching form 13 2 4 2 4 3 8 12 16 13 5 16 5
Forms from the simple cones group 21 2 3 4 2
Lingula sp. 1 1
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Fig. 3. Geological section of the exposure by the road at Zdanéw

Przekrdj geologiczny odstonigcia przy szosie w Zdanowie o . - ith intercalations of greenish siliceous shales, 6 — greenish
: i i ns, 5 — black, siliceous and clay shales with . i .

Ordovician: Jodlownik Beds — 1 — gray, usually medium-grained <andstones, 2 — dark-gray shales turning olive under weathering; Silurian: 3 — lydites with intercalations of black siliceous s}gles; Lower Graptolite S]l;ales: 4 i—ab;z.xcl;(,) vz;l:c;c::; l::ralZ:' xitgdgdlztgalx?g::cgll?ﬁ:s: 10 — brown-yellow and yellow clay and s11ts_tone shalesi upgﬁrlme;gbfsof Blng‘lae lzailinoc:‘t{ S}Z}:(S}

siliceous shales; 7 — basic tuffites; Lower Zdanéw Shales: 8 — light-brown, brown-yellow and yellow clay and siltstone shales with intercalations of black clay shales; Middle GraPto],it.e Shales; 9 — black siliceous §11.ales; " o.w lesr t etv nic cont;u:ts’ 16 — zones of tectonic reduction: 1 — the lack of lower and upper members of Middle Zdangwf a:s,mh to north. The 72nd meter is

11 — gray-brown and gray-greenish clay shales with siltstone intercalations; 12 — diabase; Upper Graptolite Shales: 13 — black siliceous-clay and clay shales with intercalations of siliceous shales; 14 — phosphoritic 'nodules, b_l eC onué1 O ane explained in the chapter “The tectonics..” at p. 199 . The length of outcrop was measured from s ‘(,)en | relation. 1o the direction N,

graptus uniformis zone and possibly some unidentified part of Zdanéw Shales; 17 — strike and dip of bedding and stratification planes; 18 — strike and dip of anti- or synform axes; 194 —'sgmpled points. Notlce.. Letter symbols, fg- 1; . tal’ length of the exposure was measured. The azimuths of strike of bedding and stratification planes are gi

in the place where identical value has been reported by L. Teller (L. Teller, E. Kuratowicz, 1977). The differences in the scale result from profilling of bends of outcrop walls, extending individual sections in relation to the road, along the to 4

shown in the section

Lo : jonkowe i i ktadkami zielonkawych tupkéw krzemion-
; . - . i i kiadk lidytéw, 5 — tupki czarne, krzemionkowe i ilaste z w Sl b soiter
Ordowik: warstwy z Jodlownika — 1 — piaskowce szare, przewaznie srednioziarniste, 2 — tupki ciemnoszare, wietrzejace na kolor oliwkowy; sylur: 3 — lidyty z wkladkami czarnych lupkéw krzemionkowych; dolne tupki graptolitowe: 4 — fupki czarne, krzemionkowe z wkladkami hLdy 10 — tupki ilaste i mutowcowe, brunatnozolte i z6lte; §rodkowe

! 1 b . : . 7 : i : dolny: $rodkowe tupki zdanowskie ogniwo'dolne: B ¥ e iwa dolnego i gor-
kowych, 6 — zielonkawe tupki krzemionkowe, 7 — tufity zasadowe; dolne tupki zdanowskie; 8 — tupki ilaste i mulowcowe, jasnobrunatne, brunatnozotte i zotte z wkladkami czarnych tupkow 1las}ych; $rodkowe tupki graptohtowe. 9 — kgpkl czarne,_krzen;llof{;f(’;i;w?);:r;cg_ 14 — g'u}y fosforytowe; 15 — kontakty tektoniczne; 16 — strefy re.dukc-n tektpnlcznej. 1 " brlak ‘?Tg;elw?ectonici...” gstr.
tupki zdanowskie, ogniwo gérne: 11 — tupki ilaste, szarobrunatne i szarozielonkawe z wktadkami mutowcédw; 12 — diabaz; tupki graptolitowe gérne: 13 — tupki krzemionkowo-ilaste i ilaste, czarne z wktadkami tupkéw krz;r_monkowyph, JaSI;Y% Zlnform 19 — m’iejsce pobrania prébek. Uwaga: Oznaczenia literowe np. dz, szletd. oméw1qm W _roz z:a ceywania odano wrgledem
nego $rodkowych tupkéw zdanowskich, 2 —5 — brak poziomu Monograptus uniformis i ewentualnie blizej nieokreslonej czgéd tupkéw zdanowskich; 17 — bieg i upad powierzchni ulawicenia iwarstwowania; 18 — kierunek i upad osi anty- lub. syi Ys C powierzchni ulawicenia 1 warstw P

vt L . . 5o} inki dtuz ktorej mierzono calo$é odstonigcia. Azymuty biegu
199.  Dtugoé¢ odstonigcia zmierzono od S ku N — 72-gi metr biezacy przypada w miejscu, w ktérym wartos¢ t¢ podaje L. Teller (L. Teller, E. Kuralowicz, 1977). Roznice podziatki wynikaja z profilowania zaloméw skalnych wydtuzajacych odcinki wzgledem szosy, wz ]
kierunku N oznaczonego na przekroji
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The stratigraphic position of the Lower Zdanéw Shales andUpper Graptolite Shales in the Zdanéw section

Table 2

Lithostra- G . Bivalves and brachiopods .
. ) . ) B X . . raptolites . . N » Graptolites . .
tigraphic Lithology Conodonts (after M. Chorowska, in this paper) Tectonic unit (after H. Tomczyk) Tectonic unit | (after E. Tomczykowa, | Tectonic unit Age (after E. Kuratowicz, 1976; L. Teller, E. Kuralowicz, 1977) Tectonic unit
units L. Karaczewski) ’ ’ T T ’
Black siliceous-clay and clay shales| Hindeodella equidentata @’ 1),* H. priscilla (1, 2), Ligonodina | NfsZ, 3gg Lingula sp. NfsZ, 3gg Middle Siegenian — Upper | Monograptus craigensis, M. telleri, N.. fanicus, M. falcarius, | NfsZ, 3gg,
with intercalations of light-coloured,| sp. a (I, 10, 11), Lonchodina greilingi (11, 1), L. sp. a (1L, 2), Gedinnian M. aequabilis notoaequabilis, M. hercynicus hercynicus, M| 2gg
green-gray siliceous shales Neoprioniodus bicurvatus (11, 3), N. cf. excavatus (1L, 4), N. hercynicus subhercynicus, M. cf. praehercynicus, M. aequabilis | SfsZ, lgg
(>4.0 m thick) latidentatus (11, 6, 7), N. multiformis (11, 5), Ozarkodina media aequabilis, M. microdon microdon
.Lz (I, 10), O. sp. a, Panderodus cf. unicostatus unicostatus | SfsZ, lgg
= (111, 2), Plectospathodus aliternatus (111, 3), P. robustus (11,
8 4, 5), Spathognathodus inclinatus wurmi (I11; 7, 8), S. incli-
E‘ natus subsp. a Schulze 1968 (IIL, 9), S. sp. ex gr. john-
g soni (IV, 1—13), S. steinhornensis remscheidensis (IV, 4—6),
@] S. stygius (IV, 10—13), S. cf. transitans (IV, 14), Trichono-
g della cf. excavata, T. inconstans (IV, 15—16)
=)
Monograptus uniformis uniformis, M. cf. praehercynicus, M.| NfsZ, 3gg
Black siliceous shales hercynicus subhercynicus, M. uniformis parangustidens, M. uni- | SfsZ, lgg
(3.2 m thick) formis angustidens, M. microdon microdon, M. aequabilis ae-
quabilis, Linograptus posthumus
Alternating layers of light-gray and
black clay shales a few mm thick
(0.9 m thick)
- Gray-brown and gray-green clay shales | Hindeodella equidentata, H. priscilla, Panderodus cf. unicos- | NfsZ, 2§z Grammysia sp., Lingula §fsz, 15z Interval with Icriodus wo-
—é with intercalations of siltstones with | tatus unicostatus (111, 1), Spathognathodus inclinatus wurmi, sp., Orbiculoidea sp. NfsZ, 2§z schmidti woschmidti, I. w.
2 %’ phosphatic nodules and diabase(,5m | Hindeodella equidentata, H. priscilla, Neoprioniodus cf. ex- postwoschmidti fauna — lo-
= thick cavatus, Spathognathodus inclinatus wurmi, S. ex gr. steinhor - wermost Gedinnian— upper-
: N (3.0 m thick) nensis $fsZ, 15z most Silurian
9 é . Forms of the genus Icriodus of the Icriodus woschmidti wo- | SfsZ, 1éz
3 =) schmidti — I w. postwoschmidti (I, 4—9) groups and Hin-
f deodella priscilla, Neoprioniodus cf. bicurvatus, Ozarkodina
E denckmanni (11, 8), Panderodus cf. unicostatus unicostatus
s (L 12), Spathognathodus ex gt. inclinatus, S. cf. steinhor-
nensis remscheidensis
Brown-yellow and yellow clay shales | Drepanodus sp., Hindeodella equidentata, H. priscilla, Neo- | SfsZ, 15z Imprint of rhabdosome frag- | SfsZ, 15z
‘g.g and siltstones prioniodus bicurvatus, Spathognathodus ex gr. steinhornen- ment (about 6 thecas) of the uppermost Silurian — eost-
3 § (2.0 m thick) sis, S. steinhornensis eosteinhornensis (IV, 7) Monograptus sp. type, Late einhornensis zone
Silurian graptolites
Black siliceous shales Hindeodella equidentata, Ozarkodina media, Plectospathodus | GfsZ, §g Numerous specimens, mainly | GfsZ, &g
2 (2.4 m thick) sp. (IIL, 6), Trichonodella cf. inconstans of the genera Pristiograptus
g and Linograptus. Some speci-
s 38 mens display features suggest-
(3 % ing that they most probably Upper Silurian
g belong to the "ultimus” group,
S andothers— the ’dubius” and
“transgrediens” groups
2 Packets of light-brown, brown-yellow | Hindeodella equidentata, Ozarkodina media, Plectospathodus | GfsZ, dz
_§ 2 _and yellow clay and silty shales about | sp. (III, 6), Trichonodella cf. inconstans .
N E 0.5 m thick, separated by layers of brown Upper Silurian
§ @ graptolite-bearing clay shales a few cm
Q thick
-l (>9.2 m thick)

* Number of plate and figure; tectonic unit after J. Oberc
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Fig. 2. Stratigraphic range of species evidencing uppermost Silurian and Lower Devonian strata at Zdanéw, after: G. Bischoff, D. Sannemann (1958),
E.C. Druce (1970), G. Klapper (1969, 1977), A.G. Link, E.C. Druce (1972), A.E.H. Pedder et al. (1970), C.J. Mehrtens, S.G. Barnett (1976), R. Schulze
" (1968), O.H. Walliser (1964), Catalogue of Conodonts, t. I apd II (1973, 1975)

Zasigg stratygraficzny gatunkdéw dokumentujacych utwory najwyzszego syluru i dolnego dewonu ze Zdanowa wedlug: G. Bischoff, D. Sannemann
(1958), E.C. Druce (1970), G. Klapper (1969, 1977), A.G. Link, E.C. Druce (1972), A.E.-H Pedder i in. (1970), C.J. Mehrtens, S.G. Barnett (1976),
R. Schulze (1968), C.H. Walliser (1964), Catalogue of Conodonts, t. I i IT (1973, 1975)

1 — controlled range, 2 — inferred range

1 — zasiegi stwierdzone, 2 — zasiggi przypuszczalne
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The genus Neoprioniodus also comprises some species important for analysis
of age of Lower Devonian rocks. The species V. latidentatus W alliser, 1964 and
N. multiformis W alliser, 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 Zdanow 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 ZDANOW SECTION

Conodonts are rather innumerous in Lower Devonian rocks of the Zdandw
section. Here predominate branching forms and those of the group of single cones.
There were identified representatives of the genera Drepanodus, Hindeodella, Icrio-
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-clay 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 (Pl. II, Figs. 9, 11).

The photos (Pls. I—1V) are of limited value as they fail to show some details
discernible on original specimens.

THE STRATIGRAPHIC 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 graptolites, the strata were dated
and their succession i the stratigraphic section was established (Table 2).

In the Zdanow 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. Kuratowicz, 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, including
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 Zdanow 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 stratigraphic 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 Zdanéw 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 unmiformis 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 lowermost Gedinnian (the eosteinhornensis
zone with Late Silurian graptolite; interval with Icriodus woschmidti woschmidti —
Iw. 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 wltimus 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 Zdanoéw 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,
1977b). The question of paleontnlogical 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 Shales but within the Upper Member of the Middle Zdanéw Shales.

The separation of the Middle Zdanéw Shales in the studied section followed the
interpretation of black graptolite shales from the interval 134 — 140 m as the Middle
Graptolite Shales. A more detailed characteristics of this stratigraphic unit is out
of scope of this paper. It should be only noted here that the Middle Graptolite
Shales have not been found in any other part of the section as the Lower Zdanéw
Shales are also missing here.

In the Upper Graptolite Shales, exposed in three different horizons (Fig: 3—
1gg, 2gg, 3gg), there were recorded conodont species, the stratigraphic ranges of
which do not extend above the Monograptus 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. Kuratowicz (1976; L. Teller, E. Kuratowicz, 1977), who assign-
ed the strata to the graptolite hercynicus, falcarius, fanicus and craigensis zones
and stated that sedimentation of the Upper Graptolite Shales was still continuing
in the Emsian. The point of view of E. Kuratowicz (1976; L. Teller, E. Kuratowicz,
1977) has been questioned by H. Jaeger (1978), according to whom the graptolites
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identified by E. Kuratowicz 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 Zdanéw. Mono-
graptus hercynicus has been reported from that locality for the first time by L.
Teller (1960) and subsequently by H. Jaeger (1964). The latter author has also re-
ported the presence of the species M. praehercynicus here (H. Jaeger, 1959).

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

In discussing evolution of views on the tectonics of Lower and Middle Paleozoig,
strata cropping out by the road at Zdandw, 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 Zdandw 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 (J. Oberc, 1953).

3. According to the interpretation of the tectonics of northem part of the sect-
ion, given by E. Kuralowicz (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 Zdanéw Shales,
would represent a syncline within syncline.

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

A detailed profilling of the Zdanéw outcrops and the dating of the Lower and
two members of the Middle Zdanéw Shales on the basis of conodonts (M. Cho-
rowska, in this paper) as well as the Middle (as interpreted here) and Upper Grapto-
lite Shales (L. Malinowska, 1955; L. Teller, 1960; H. Jaeger, 1959, 1964; E. Kura-
towicz, 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 Zdanéw 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 (J. Oberc, 1957).

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

Southern part of the section. The core of this structure is built
of the Jodlownik Beds (J. Oberc, 1968). J. 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

1 J, Oberc (1957) found a syncline built of Lower Carboniferous rocks at the western extension of the false
Zdanéw syncline. If the two synclines have been formed at the same time, it would follow that the overturning
of rock series of the false Zdanéw 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 Zdanéw 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 northem
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 Jodtownik Beds in the south
and north. Further to the north, the Lower Graptolite Shales, Lower Zdanow
Shales, Middle Graptolite Shales (Middle Zdanow Shales are here tectonically
squeezed out) and Upper Graptolite Shales successively dip beneath the for-
mer. This part of the section makes a classic image of false syncline (a
syncline within a reversed series), previously named as the false Zdanow syncline
(J. Oberc, 1957) and here renamed as the major false Zdanow syncline by J. Oberc.

The northern part of the section 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 Zdanéw Shales,
Middle Graptolite Shales, Middle Zdanéw Shales and also the first zone of the
Upper Graptolite Shales belonging to the major false Zdanow syncline. The numerat-
ion is as follows:

symbols used
in the section

zone of the Lower Zdanéw Shales dz

zone of the Middle Graptolite Shales §g

first zone of the Upper Graptolite Shales lgg
first zone of the Middle Zdanow Shales 15z
second zone of the Upper Graptolite Shales 2gg
second zone of the Middle Zdan6éw Shales ‘ 28z
third zone of the Upper Graptolite Shales o . 3gg

The above listed zones form the following tectonic units, shown in Fig. 3:

dz+5g+southern part of lgg form the major false Zdanéw syncline — GfsZ; )

15z — .middle false Zdanow syncline — $fsZ; the Upper Graptolite Shales of the zones 1gg and
2gg occur in limbs of that syncline; ‘

25z — northern false Zdanoéw 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 1gg, adjoining the middle false Zdanéw 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 form contacts older strata both in the
north (Middle Zdan6éw Shales) and south (Middle Graptolite Shales). In northern
part of the zone lgg, graptolite shales display very numerous small-scale folds.
Orientation of axial planes of these folds suggests that this is a reversed limb with
northemn 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 25z, squeezed in between two zones of the Upper Graptohte Shales,
similarly as the above mentioned zone of the Middle Zdanéw Shales, is named
the northern false Zdanow 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 synform 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 1nterpretat10n 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 Zdanéw section displaying Silurian 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 Zdanow
section is at least 53.2 m (lydites — 7.6 m, Lower Graptolite Shales — 22.0 m,
Lower Zdanéw Shales — over 9.2 m, Middle Graptolite Shales — 2.4 m, Middle
Zdano6ow Shales, lower member — 2.0 m, upper member — 3.0 m, and Upper Grap-
tolite Shales — over 7.0 m).

Deep-water marine rocks of the Zdanéw section were assigned by H. Jaeger
(1977b) to the Bavarian facies. The marked significance of this facies 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 Gory Bardzkie Mts.
The presence of rocks of that type in eastem part of the Gory Kaczawskie Mits
was found by Z. Urbanek (1974, 1978) and in northem part of the Bardo structu-
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re — by J. Haydukiewicz (1973, 1978). Upper Devonian siliceous shales with flint-
stone intercalations and paleontological record, known from western Fore-Sudetic
area, especially the Jelenin 1G 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. Greiling (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 Zdanéw 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, Jézef OBERC

STRATYGRAFIA I TEKTONIKA NAJWYZSZEGO SYLURU I DOLNEGO DEWONU
W PROFILU ZDANOWA NA PODSTAWIE KONODONTOW
(SUDETY, GORY BARDZKIE)

Streszczenie

Przedstawiono stratygrafi¢ i tektonike najwyzszego syluru i dolnego dewonu na podstawie kono-
dontéw, z wykorzystaniem dotychczasowych wynikéw badan graptolitéw (L. Malinowska, 1955; L.
Teller, 1960; H. Jaeger, 1964; E. Kuralowicz, 1976; L. Teller, E. Kuralowicz, 1977) oraz nieopubliko-
wanych oznaczef graptolitow (H. Tomczyk).

Jako podstawe stratygrafi analizowanych utworéw przyjeto, ze: 1 — pierwsze wystapienie i za-
razem dolna granica Icriodus woschmidti woschmidti przypada nieco ponizej spagu poziomu uniformis
(G. Klapper, 1977), ktéry wyznacza dolng granicg systemu dewonskiego (D.J. Mc Laren, 1977); 2 —
Icriodus woschmidti woschmidti charakteryzuje najnizszy zedyn; wyzsza cze& zedynu dolnego okresla
I. w. postwoschmidti.

Z powodu braku przedstawicieli rodzaju Icriodus, wyznaczajacego miodsze poziomy zedynu i zigenu
(W. Ziegler, 1971), wnioski stratygraficzne oparto na analizie wiekowego zasiegu konodontéw z ro-
dzajoéw Spathognathodus, Plectospathodus i Neoprioniodus (fig. 2), w tym glownie: S. steinhornensis eos-
teinhornensis, S. steinhornensis remscheidensis, S. asymmetricus, S. transitans, S. johnsoni, S. cf. johnsoni,
S. stygius, S. inclinatus wurmi, Plectospathodus robustus, P. alternatus, Neoprioniodus latidentatus i N.
multiformis. Gatunki te wystepujg w Zdanowie w zespotach, ktére mozna by czgsciowo opisywac wedtug
taksonomii aparatow. Z uwagi na maly liczbg okazow, co utrudnia ujecie statystyczne badanego ma-
terialu, zastosowano taksonomie form.

Okre$lanie fauny z odciskéw uniemozliwilo rozpoznanie wszystkich cech diagnostycznych. Stad
w wigkszosci przypadkdw gatunki sa zdefiniowane w zakresie ,,conformis”. Tablice I—IV przedsta-
wiajg warto$¢ orientacyjna, gdyz czeSciowo nie oddaja szczegétéw widocznych na odciskach.
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W proflu Zdanowa oprocz wyrdznionych dotychczas goérnych tupkéw graptolitowych oraz dolnych
tupkéw zdanowskich (J. Oberc, 1977) wydzielono srodkowe tupki graptolitowe i w nastgpstwie tego
srodkowe tupki zdanowskie, ktdre rozdzielono na ogniwo dolne i gorne.

Intensywna tektonika doprowadzila do wyci$nigcia niektérych ogniw litostratygraficznych (fig. 3).
Na uwage zastuguje odcinek 137—140 m, w ktorym miedzy §rodkowymi a gérnymi tupkami graptoli-
towymi brak dolnych tupkéw zdanowskich. Na innych odcinkach profilu w obrebie tych ostatnich stwier-
dzono najwyzszy sylur — najnizszy zedyn (poziom eosteinhornensis z graptolitem g()rnosylurékim
i interwat z faung Icriodus woschmidti woschmidti — 1. w. postwoschmidti). Nie ma tu zatem ciagloSci
poziomoéw transgrediens i uniformis, ktoéra przyjmuje E. Kuratowicz (L. Teller, E. Kuralowicz, 1977).
W Swietle wynikéw badan konodontowych granica sylur/dewon winna przebiegaé w obrebie gérnego
ogniwa §rodkowych tupkow zdanowskich, a nie wéréd gornych tupk6éw graptolitowych. Fauna grapto-
litowa z odcinka 137 —140 m zastuguje ma dalsze wnikliwe badanie, co dopiero pozwoli w pelni porow-
naé profil Zdanowa z czysto lupkowymi profilami Saksonii i Alp Karnijskich, gdzie granica sylur/dewon
przebiega w obrebie gbrnych lupkow graptolitowych (H. Jaeger, 1976, 1977b).

Jak wskazuja konodonty, gorne tupki graptolitowe nie siggaja w tabeli stratygraficznej powyzej
graptolitowego poziomu hercynicus. Potwierdz to wniosek H. Jaegera (1978), ktéry uznal, ze wydzie-
lone przez E. Kuratowicz (1976; L. Teller, E. Kuralowicz, 1977) poziomy falcarius, fanicus i craigensis
naleza do poziomu hercynicus.

Doktadne sprofilowanie odstonigcia i poznanie wieku poszczegblnych ogniw litostratygraficznych
(L.. Malinowska, 1935; L. Teller, 1960; H. Jaeger, 1959, 1964; E. Kuralowicz, 1976; L. Teller, E. Kura-
towicz, 1977; M. Chorowska, praca przekladana) pozwolilo na ujecie szczegdlow tektoniki. W profilu
starsze ogniwa zalegaja czesto na miodszych i powtarzaja si¢ wielokrotnie, co dowodz wtornego prze-
faldowania serii odwroconej (fig 3) Wiek przefaldowania wigze J. Oberc (1957) z faza sudecka. W okoli-
¢y Zdanowa panuje wergencja poludniowa faldow. ‘ ' .

Studium profilu! wymaga jedynie komentarza:

1 — strefa 1gg wraz z drobnymi faldami ma geometryczne cechy antykliny obalonej ku péinocy;
przy wergencji poludniowej bylaby to falszywa antyklina;

2 — strefa 3gg interpretowana jest jako falszywa synklina; w obrgbie malej synformy na péinocnym
kraficu profilu wystepuje bowiem poziom wuniformis, najstarszy w ramach gornych lupkéw graptoli-
towych.

Glebokomorskie utwory syluru i dolnego dewonu z profilu w Zdanowie wiaze H. Jaeger (1977b)
z facja bawarska, w ktorej czesto syluri caly dewon rozwiniete sa jako seria tupkowa bez wapieni. Drobno-
klastyczne osady dewonu dolnego i $rodkowego, odpowiadajace tej facji, udokumentowane zostaly
ostatnio w strukturze bardzkiegj (J. Haydukiewicz, 1973, 1978), w Gorach Kaczawskich (Z. Urbanek,
1974, 1978) i w zachodniej czgéci obszam przedsudeckiego (M. Chorowska, 1976, 1978).

Sedymentacji glebokomorskiej w Zdanowie towarzyszy wulkanizm w wenloku (tufity — L. Mali-
nowska, 1955) i w gbrnej czesci zedynu dolnego (diabaz).

Mapus XOPOBCKA, tOsep OBEPL]

CTPATUIPA®HA M TEKTOHMKA BbICILEN ‘HACTM CUNYPA
N HUMHENO LEBOHA 8 NMPODUIIE 3AHOBA COMNMACHO KOHOOMTAM
(CYLETHI, BAPOA3KUE TOPLI)

Pesome

B craTtbe npusoAMTCA cTpaTWrpadmAa M TEKTOHWUKA BEPXOB CHNYDa M HUXHErO AEBOHA COFNacHO
KOHOAOHTaM, C Y4ETOM UMEIOLIMXCA peynbTaToB MiyyeHua rpantonutos (J1. Manunoscka, 1955; I

! Na profilu 72-gi metr zaznaczono w miejscu, w ktoérym te odlegtos¢ podaj L. Teller, E. Kuralowicz (1977,
fig. 2). Zréznicowanie skali poziomej jest spowodowane kartowaniem §cian, w tym réwniez zaloméw z wyraZnymi
szczegolami geologicznymi, co wydiuza odcinki wzgledem szosy, wzdluz ktérej mierzono dlugos profilu.
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Tennep, 1960; H. Jaeger, 1964; 3. Kypanoeuu, 1976; J1. Tennep, 2. Kypanoeuu, 1977). Kpome Toro
6biNM NPUHATLE BO BHMWMAHWE BbiBOAL! HEOMYGNMUKOBAHHBLIX OMpeAeneHud rpanToNUTOB, BhiMOMHEH-
Hbix . TomMuukom.

32 OCHOBY KOHOAOHTOBOIH CTpaTUdMKALUM 2HANHUIUPOBAHHLIX NOpoa 6biNo NpuUHATO uTo: 1 —
nepBoe 3afieraHue  OAHOBPEMEHHO HWKHAA rpaHMua dayHsl Icriodus woschmidti woschmidti npuxoanTca
HecKonbKo HKUXe noaowebl ropusonTa uniformis (G. Klapper, 1977), onpeaenstowero HuXHIOKO rpa-
Huuy aesBoHckoi cuctembl (D). Mc Laren, 1977); 2 — dayua Icriodus woschmidti woschmidti xapakTepra
ANA CaMbIX HM3IOB KeauHa. Belusenexawyro 4acTb HUKHEro XKeauHa onpeaenaeT daywa l.w. postwosch-
midti. )

Beuay oTcyTcTBus npeacTaBuTeneit poga Icriodus, onpeaenaroWnx MaAlLiMe FOPUIOHTLI KeanHa
W 3urena (W. Ziegler, 1971), asTop oBocHoBan cBolo CTpaTHUrpaduio aHasIM3OM BO3PACTHOMO pacnpo-
CTpaHeHHA KOHOAOHT pog Spathognathodus, Plectospathodus, Neoprioniodus (¢ur 2). B Tom uucne rnae-
HbiM ob6pasom Buaamu Spathognathodus steinhornensis eosteinhornensis, S. steinhornensis remscheidensis,
S. asymmetricus, S. transitans, S. johﬁsoni, S. cf. johnsoni, S. stygius, S. inclinatus wurmi, Plectospathodus
robustus, P. alternatus, Neoprioniodus latidentatus, N. multiformis. OTv Buabl BCTpedatoTca B 3AaHOBe
rpynnamMu, KOTOPbIE YACTHYHO MOXHO 6bino 6bl ONUCATL MO TakCOHOMuM dopmbl. TakcoHoMUA dopm
npUMEHeHa BBUAY MANOYUCNIEHHOCTH 3K3EMMNAPOB, YTO YTPYAHACT CTATHCTUKY U3y4aeMOro MaTepuana.

Onpeaenexue dayHb! Mo OTNEYATKAM OFPAHUYNBAET BOIMOMHOCTb YCTAHOBIEHUA BCeX €& AuarHo-
cTuueckux uept. OTcioga B GONblIMHCTBE Cnyuyaes BuAbl onpeaenatotcs conformis. CHummn (Tabn.
1—1V) matoT obuiee npeacTaeneHne o dayHe, Tak Kak He MOKasbIBAlOT AeTanew, HabntogaeMbix B OT-
nevarkax.

KpoMe BbiaeneHHbIX AO CUX NOp MPanTONUTOBLIX CMAHUEB M HWXKHMX 3aaHOBCKMX cnavues (HO.
O6epu, 1977), B cTaTbe BblaeneHbl CpeaHMe TpanToONMTOBbIE CAAHUBI U, Kak CNEACTBUE, CpeaHue
343HOBCKME CNaHUb!, KOTOpble pa3feneHb! Ha ABa 3BEHA — HUXKHEe W BepxHee.

WHTencuBHbIE TEKTOHUYECKHME NPOLECChl NMPUBENK K BbIKUMAHUIO HEKOTOPbIX NUTOCTPaTHIpadu-
ueckux 3seHbes (pur. 3). O6pawaer va ceba BHuMaHue oTpesok npoduna 137 —140 M, rae mexay cpea-
HUMK W BEPXHUMM TPANTONHTOBLIMM CNAHUAMU OTCYTCTBYIOT HMMKHUE 3AAHOBCKUE CNaHubl, B npeaenax
KOTOPbIX B APYF¥X WHTEpBANax 3aneraeT Camblii BepXHMUIl CANYP — CaMblil HUXKHWIA XeauH (TOPHUIOHT
eosteinhornensis ¢ BepXHECHNYpPCKUM FpanToNMToM W MHTepBan ¢ dayHou Icriedus woschmidti wosch-
midti — I.w. postwoschmidti). Takum ofpasom 3aneraHue ropusoHToB transgrediens w uniformis He oT-
NKYAETCA HeNpepbIBHOCTLIO, kaKk yTeepwaaer J. Kypanoeuu (J1. Tennep, 3. Kypanosuu, 1977). pa-
HULA CUNYp-AEBOH, B CBETe W3YYEHWA KOHOAOHT, AOKHA NPOXOAUTL B Npeaenax BEpXHEro 3seHa
CPeAHUX 3AAHOBCKMX CMAHLEB, 2 He B BEPXHUX MPanTONUTOBBLIX CnaHuax. [ panTonuToBas dayHa B #HTEp-
sane 137 —140 m 3acnyxusaer ganbHelwwero yrnybnéHHoro mydeHus. Tonbko Takon NOAXOA NO3BONUT
NONMHOCTHIO CPaBHWBATh paspes 3AaHOBRA C YUCTO cnaHueBbiMu paspesamm CakcoHunm u KapHuiickux
Anbn rge rpaHuULA cUMNYp-AEBOH NPOXOAWT B BEPXHUX FpanTonuToBbix cnaHuax (H. Jaeger, 1976, 1977b).

BepxHue rpanTonnToBble CRaHubl, Kak BMAHO MO KOHOAOHTaM, B CTpaTUrpaduueckoil cxeme He
BBIXOAAT 32 NpeAenbl rpanTonuToBoro ropusoHTa hercynicus. Yto noaTsepxaaer ewiBoa H. Jaeger
(1978) o npunaanexHocTy ropusonTos falcarius, fanicus, craigensis, Beiaenentbix . Kypanosuy (1976,
1977), k ropusoHTy hercynicus.

[feTanbHoe npodunuposinne oBHWKEHWA W MOHAHWE BO3PACTa OTAENbHLIX €ro NUTOCTpaTUrpa-
¢duueckux seenbes (J1. Manunoscka, 1955; J1. Tennep, 1960; H. Jaeger, 1959, 1964; 3. Kypanosuy,
1976; J1. Tennep, 3. Kypanosuy, 1977; M. Xopoecka, HacToAwWan CTaTks) NO3BONAET AETANBLHO M3YYUTH
TekTOHUKY. YacTo cniyyaercs, 4yTo B paspese cTapiiue Mo BO3PacTy MOPOALI 3aneraioT Ha Gonee mMono-
AbIX M MHOrOKPaTHO NOBTOPAIOTCA, YTO CNYXWT AOKA3aTeNbCTBOM NOBTOPHOW CKNag4aToCTW onpo-
kuHyToi cepum (dur. 3). Bpems aTolt nepectpoiimm HO. Obepu (1957) oTHocuT k cyaeTckoit dase. B
OKPECTHOCTAX 3A3aHOBAa BUPrauMA CKMaAoK HanpaBneHa B OCHOBHOM Ha tor.

O6nacHeHua k onucaumio npouna’: 1 — 3oHa 1gg BMecTe ¢ MENKUMMU CKNaaKaMu no CBoei reo-
MeTpuM CXOnHa C ONPOKWHYTOW Ha CEBEp aHTUKNUHANLIO; MPU HOXHOW BUPrauuK OHa MOXET 6biThb

! Ha npodune (pur. 3) 72-of meTp nokasaH B TOM M@CTe, rae 3To paccTosHue aatoT J1. Tennep u 3. Kypa-
nosuy (1977). [AuddepenuuposanHoCTL FOPUIOHTANBHOrO MacLTaba ABNAETCA CNEACTBUEM KAPTUPOBAHUA CTEH,
B TOM 4UCNE UIFUDOB C YETKO BLIPAKEHHLIMM FEONTOrMHECKMMM AETANAMK, YTO YATIMHAET OTPe3KM NPOPUAA No cpas-
HEHUIO C fMHMeEl LiocCe, BAONL KOTOPOFO U3MEpANacE ANWHA npoduna.
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hanbWKBOA aAHTUKNKHANGLIO; 2 — 30Ha 3gg MHTEpPnpeTMpyeTCA Kak (anblUUBan CUHKNWHANbL; 8 npe-
Aenax ManoW CHHGOPMbI H2 CEBEPHON OKOHEHHOCTH NPOMUNA 3anNeraer ropu3oHT uniformis, cambiii
CTapuwiui B npeaenax BEpXHUX rpanTONUTOBbLIX CNaHUes.

Fny6okoMopcKue OTNOXEHWA CUNYpPa W HWXKHEro aesoHa B npodune 3panoea H. Jaeger (1977b)
OTHOCHUT Kk 6aBapckoii (auun, B KOTOpCH 3a4acTyrO CHAYP W BeCb AEBOH NpPEACTaB/I€Hbl CNaHLeBOH
cepueli 6e3s uasecTHAkoB. Menkoo6nomouHbie NOpoAbl HMXXHErO M CpeaHero AEBOH3, OTBevarouiMe
3TOW Gauuy, OTMEYEHb! W AOKYMEHTANbHO NOATBEPXAEHbI B NOCNeaHee BpeMA Ha 6apa3koil CTpyKType
(A. Taigykesuy, 1973, 1978), 8 Kauasckux ropax (3. Ypbanek, 1974, 1978) u Ha sanaae MpeacyaeTckos
Tepputopuu (M. Xopoecka, 1976, 1978).

Tnybokomopckas ceauMeHTauua B 34aHOBE CONPOBOXKAANACH BYSIKAHUIMOM B BEHMOKe (TydhuTel —
1. Manunoscka, 1955) u B Bepxax HuxHero xeauHa (anabas).



PLATE 1

Fig. 1. Hindeodella equidentata Rhodes

Sample (probka) 16/71, specimen (okaz) 5, ODIG/S.1.

Fig. 2. Hindeodella priscilla Stauffer

Sample (probka) 15/71, specimen (okaz) 5, ODIG/8.2

Fig. 3. Hindeodella sp.

Sample (probka) 2/71, specimen (okaz) 5, ODIG/8.3

Fig. 4a, b. Icriodus cf. woschmidti postwoschmidti Mashkova
Sample (probka) 10/74, specimen (okaz) 1, ODIG/8.4

Fig. 5a, b. Icriodus cf. woschmidti postwoschmidti Mashkova
Sample (probka) 6/74, specimen (okaz) 1, ODIG/8.5

Fig. 6. Icriodus cf. woschmidti postwoschmidti Mashkova
Sample (probka) 6/74, specimen (okaz) 3, ODIG/8.6

Fig. 7a, b. Icriodus cf. woschmidti postwoschmidti Mashkova
Sample (probka) 6b/74, specimen (okaz) 1, ODIG/8.7

Fig. 8. Icriodus sp. ex gr. woschmidti

Sample (probka) 8/74, specimen (okaz) 1, ODIG/8.8

Fig. 9. Icriodus sp. ex gr. woschmidti

Sample (probka) 8/74, specimen (okaz) 2, ODIG/8.9

Fig. 10. Ligonodina sp. a

Sample (probka) 13/77, specimen (okaz) 6, ODIG/8.10

Fig. 11. Ligonodina sp. a

Sample (probka) 18/74, specimen (okaz) 1, ODIG/8.11

Enl. x 50; Figs.1 and 2 enl. x 30

Pow. 50 x; Fig. 1 i 2 pow. 30 x
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PLATE 11

Fig. 1. Lonchodina greilingi Walliser

Sample (prébka) 9/71, specimen (okaz) 11, 0DIG/8.12
Fig. 2. Lonchodina sp. a

Sample (probka) 2/71, specimen (okaz) 9, ODIG/8.13
Fig. 3. Neoprioniodus bicurvatus (Branson et Mehl)
Sample (probka) 2/71, specimen (okaz) 7, ODIG/8.14
Fig. 4. Neoprioniodus cf. excavatus (Branson et Mehl)
Sample (probka) 2/71, specimen (okaz) 6, ODIG/8.15
Fig. 5. Neoprioniodus multiformis W alliser

Sample (probka) 5/71, specimen (okaz) 3, ODIG/8.16
Fig. 6. Neoprioniodus latidentatus W alliser

Sample (probka) 4/71, specimen (okaz) 7, ODIG/8.17
Fig. 7. Neoprioniodus latidentatus W alliser

Sample (probka) 10/71, specimen (okaz) 2, ODIG/8.18
Fig. 8. Ozarkodina denckmanni Ziegler

Sample (probka) 4, specimen (okaz) 17, ODIG/8.19

Fig. 9. Ozarkodina denckmanni Ziegler

Sample (probka) 1/74, specimen (okaz) 20, ODIG/8.20
Fig. 10. Ozarkodina media W alliser

Sample (probka) 13/71, specimen (okaz) 7, ODIG/8.21
Fig. 11. Ozarkodina media W alliser

Sample (probka) 1/74, specimen (okaz) 15, ODIG/8.22
Fig. 12. Panderodus cf. unicostatus unicostatus (Branson et Mehl)
Sample (prébka) 4/74, specimen (okaz) 20, ODIG/8.23
Enl. x 50; Fig. 3 enl. x 30

Pow. 50 x; Fig. 3 pow. 30 x
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Fig. 1. Panderodus cf. unicostatus unicostatus (Branson et Mehl)
Sample (probka) 13/74, specimen (okaz) 14, ODIG/8.24

Fig. 2. Panderodus cf. unicostatus unicostatus (Branson et Mehl)
Sample (probka) 1/71, specimen (okaz) 5, IDIG/8.25

Fig. 3a, b. Plectospathodus alternatus W alliser

Sample (probka) 4/71, specimen (okaz) 10, ODIG/8.26

Fig. 4. Plectospathodus robustus Bischoff e Sannemann

Sample (probka) 14/71, specimen (okaz) 6, ODIG/8.27

Fig. 5. Plectospathodus robustus Bischoff et Sannemann

Sample (probka) 14/71, specimen (okaz) 5, ODIG/8.28

Fig. 6. Plectospathodus sp. (Rhodes)

Sample (probka) 1/77, specimen (okaz) 1, ODIG/8.29

Fig. 7. Spathognathodus inclinatus wurmi (Bischoff e Sannemann)
Sample (probka) 12/71, specimen (okaz) 9, ODIG/8.30

Fig. 8. Spathognathodus inclinatus wurmi (Bischoff et Sannemann)
Sample (probka) 12/71, specimen (okaz) 10, ODIG/8.31

Fig. 9. Spathognathodus inclinatus subsp. a Schulze 1968

Sample (probka) 9/71, specimen (okaz) 10, ODIG/8.32

Enl. x 50

Pow. 50 x
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PLATE IV

Fig. la, b. Spathognathodus sp. ex gr. johnsoni Klapper
Sample (probka) 2/71, specimen (okaz) 3, ODIG/8.33

Fig. 2. Spathognathodus sp. ex gr. johnsoni Klapper
Sample (probka) 3/71, specimen (okaz) 1, ODIG/8.34

Fig. 3. Spathognathodus sp. ex gr. johnsoni Klapper

Sample (probka) 2/71, specimen (okaz) 1, ODIG/8.35

Fig. 4. Spathognathodus steinhornensis remscheidensis Ziegler
Sample (probka) 11/71, specimen (okaz) 1, ODIG/8.37

Fig. 5. Spathognathodus steinhornensis remscheidensis Ziegler
Sample (probka) 1/71, specimen (okaz) 3, ODIG/8.38

Fig. 6. Spathognathodus steinhornensis remscheidensis Ziegler
Sample (probka) 2/71, specimen (okaz) 2, ODIG/8.36

Fig. 7. Spathognathodus steinhornensis eosteinhornensis W alliser
Sample (probka) 9/74, specimen (okaz) 9, ODIG/8.39

Fig. 8. Spathognathodus sp. ex gr. steinhornensis Ziegler (
Sample (probka) 9/74, specimen (okaz) 7, ODIG/8.40

Fig. 9. Spathognathodus stygius Flajs

Sample (probka) 9/71, specimen (okaz) 7, ODIG/8.41

Fig. 10. Spathognathodus stygius Flajs

Sample (probka) 9/71, specimen (okaz) 1, ODIG/8.42

Fig. 11. Spathognathodus stygius Flajs

Sample (probka) 9/71, specimen (okaz), 5, ODIG/8.43

Fig. 12. Spathognathodus cf. transitans Bischoff ef Sannemann
Sample (probka) 9/71, specimen (okaz) 17, ODIG/8.44

Fig. 13. Trichonodella inconstans W alliser

Sample (pr.bka) 7/71, specimen (okaz) 2, ODIG/8.45

Fig. 14. Tric isnodella inconstans W alliser

Sample (probka) 15a/77, specimen (okaz) 2, ODIG/8.46

Enl. x 50

Pow. 50 x
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