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Introduction

The problem of positioning of the Siluro-Devonian boundary belongs
to the open stratigraphical questions for more than a century. As early
as in the past century it was the main point of the so-called “Hercynian
question” the solution of which caused, namely in the 70th and 80th
years, enthusiastic international scientific discussions and controversies.
They revived once more during the last 15 years when the problem of
positioning of the Siluro-Devonian boundary became one of the key
questions of the stratigraphical geology. As the region of Central Bo-
hemia Silurian and Devonian (the Barrandian Area) is a key terrain for
solution of this matter, we want to summarize the present knowledge in
order to confront it with the real situation in Bohemia. As the problems
concerned with the older aspects have been already discussed before
(I. Chlup&a¢ 1953) we shall refer to the situation in 1958 when the Ist
Siluro-Devonian Congress in Prague was held.

The Siluro-Devonian boundary during the Prague Congress

The Silurian of the so-called Bohemian, predominately limestone de-
velopment was, according to the resolution of the Prague Congress, defin-
ed as follows: the underlying Ordovician stage was the Ashgillian and
the overlying Devonian stage the Pragian. Silurian itself was then divid-
ed into Llandoverian, Wenlockian, Budiianian and Lochkovian. The newly
introduced stages Budilanian and Lochkovian have been established as
there was no possibility to correlate the Bohemian development contain-
ing specific fauna with the classical areas in Great Britain and with




North Europe. The British Upper Ludlovian is lacking in graptolites and
the other non-graptolite fauna is, except for isolated cases, quite different
from the Bohemian one. In addition, the upper limit of the highest British
Silurian (= Ludlow Series) is characterized and defined by quick facies
change caused by ascending of the terrestric (lagoon-limnic) sedimenta-
tion of Old Red type. As far as the palaeontological content is concerned
the upper boundary of the British Ludlovian is, under such conditions,
not sufficiently supported by index fauna and is in any case only a ter-
ritorially limited facies boundary. Also the British lowest Devonian stage
Downtonian is in the classical area (borders of Wales) characterized by
a succession of terrigenous deposits without marine fauna and its equi-
valents are not definable in the limestone or other marine sections.
Similar situation happened even with the lowest stage of the Rhineland
facies of Devonian, the Gedinnian. In the classical area of the Ardennes
the Gedinnian deposits transgress over the old folded basement affected
b; the Caledonian orogeny; the lower boundary is, therefore, not suitable
for wide correlation. The palaeontological content of the Gedinnian in the
Rhineland Area is, for facies and palaeogeographic reasons, different
from that of the time equivalent sequences of the Barrandian Area.

According to the decision of the Prague Congress the Siluro-Devonian
boundary was identified with the upper limit of the Monograptus her-
cynicus Zone which in the Barrandian Area agrees with the upper
boundary of the Lochkov Formation, i. e. with the upper boundary of
the Lochkovian stage. This conception was supported by the fact that
just at this boundary a conspicuous facies change, often called the ,Cale-
donian interval®, took place in the Barrandian Area and in some other
areas (e. g. Thuringia). This change was interpreted in several ways;
sometimes as a gap (]. Svoboda — F. Prantl 1953, 1955), sometimes as
a relatively sharp lithofacies and biofacies change without any gap:
the latter idea was supported by the presence of continuous evolutionary
lines of some species and genera passing this boundary (I. Chlupaé
1957, 1960, R. Horny 1962). The main reasons supporting the position-
ing of the Siluro-Devonian boundary on the Bohemian stratotype were
as follows: 1. The extent of the Silurian ought to be preserved equiva-
lent to the extent of the youngest graptolite zones (the Monograptus
hercynicus Zone is the youngest one), 2. The correlation with the clas-
sical British boundary which does not agree with the international re-
quirements is not possible because it was not fixed in a section suitable
for wide correlation. Then, the British authors themselves interpreted it
during the history in several different ways. The decision of the Prague
Congress was therefore not only logic, but in the existing situation it
was the only decision which corresponded to the internationally ad-
mitted stratigraphic principles.

Trying to approach the British scheme as near as possible the extent
of the Silurian in Bohemian sense was during the Prague Congress and
even later (B. Boudek 1960, R. Horny 1960 a. 0.) understood as equiva-
lent to the British Silurian, i. e. in the original sense of B. Boutek (1934).
The stages Budiianian and Lochkovian were, therefore, taken as approxi-
mately equivalent to the British Ludlovian.
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Development after the Prague Congress

As the recent investigations have proved the presumption of.the b_io-
stratigraphical or time equivalence of Budfianian and Lochkovian with
the Ludlovian was wrong; step by step the incorrectnegs was.revea‘led.
The first supposition for a modern revision was a new blostratlgraph1ga1
and paleontological research in Great Britain carm(::d .out by an aqt%ve
group known as the Ludlovian Research Group consisting of the British
stratigraphers and palaeontologists (C. H. Holland, J. D. Layvson, V. G.
Walmsley, J. H. McD. Whitaker and others). These at{thors. revised caljefgl-
ly most of the Silurian sections in the classical regions in G.reat Britain,
they differentiated facies and the independent strat.lgraph_lc rpembers,
and published a new stratigraphic scheme of the British Silurian toge-
ther with a new analysis of fauna (C. H. Holland, ]J. D. Lawson, V. G.
Walmsley 1959, 1963 a. o.). Delimiting the Ludlovian ewact'ly, the‘se pa-
pers made possible more exact parallelization of the British Silurian
with the Barrandian Area for the first time. Next impor.tant step was
the comparative study of the brachiopods from the. Slluro-Devom‘an
boundary beds which proved that the highest strata in the Bo_hemlan
section, still regarded as Silurian, may be equivalent to tpe R‘t.uneland.
Gedinnian (A. J. Boucot 1960, A. J. Boucot and K. Pankiwskij 1962];
this was supported also by the results of conodont research (0. H. Wal-
liser 1962, 1964 a. o.). At the same time, G. Alberti (1963) f.ounfi at the
base of the Rhineland Gedinnian a new subspecies of the trilobite War-
burgella rugulosa (ALTH) — W. rugulosa rhenana ALBERTI. closely
related to the subspecies characterizing the base of the Lochkov Forma-
tion in the Barrandian Area (W. rugulosa rugosa [BOUCEK]). Next
closely related subspecies W. rugulosa maora AUBERTI has been des-
cribed from the Gedinnian (Lochkovian) of Morocco. These facts support-
ed the approximate correlation of the base of Lochkovian with the Lower
Gedinnian in Rhineland. This correlation has been finally proved by the
recent discoveries of the mixed faunas of both the Rhineland and
Bohemian character in Morocco (H. Hollard 1962, 1963, P. Legrand 1965
a. 0.) and in Poland (H. Tomczvk 1962, L. Teller 1964 a, b].'Also tl}e
French Congress in Rennes (1965) confirmed these fact_s. Fmally, in
the upper part of the Upper Graptolite Shales of Tpurlnzla, exactly
equivalent to the Lochkovian, the brachiopod Hysferolztes (H.) hysteri-
cus cf. pachypleura SOLLE was found. It gave ev1'dence that the Mono-
graptus hercynicus Zone may include even the equivalents of the Middle
lSiegenian of the Rhineland Lower Devonian (G. Solle 1963).

Despite the fact that the correlation of the Gedinnian and Lower pqch-
kovian became indisputable, the problem of the solution of the position-
ing of the Siluro-Devonian boundary itself was not solved.' In_ the con-
ceptions there appeared one main conflict: while the ma]pmty of the
Western authors took Gedinnian in the classical sense (i. e. as the
lowest Devonian), the Eastern authors — especially the Czech, some
German, Polish and the Russian specialists — expressed str9ng tenden-
cies to regard Gedinnian as the uppermost Silurian (R. Horpy, H. Tae;z_er,
L. Teller, O. I. Nikiforova, A. M. Obut a. o0.) which was in conformity
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even with thg older aspects and tendencies (A. K. Beyer 1952, 1. Chlu-
pac 1955!. Disharmony in solving the problem became evideﬂt ;)n the
Secqnc.l'S‘lluro-Devonian Congress (Bonn, Bruxelles) in 1960 where three
pOSSlb'lutleS of positioning of the Siluro-Devonian boundary were pro-
lpqsed. \1._-At _the lower or the upper boundary of the Saetograptus
?zntwardznenszs Zone (= in the middle parts of the Kopanina Forma-
tion), 2. At the top of the Pristiograptus ultimus Zone (= within the
1_0wgr part of the Pridoli Formation), and 3. Conformably to the upper
limit of the 'Monograptus hercynicus Zone (between the P¥idoli and Logh-
;1?:: Forrgatlons of thg Bohemian sequence; the solution accepted by the
- igue Congress). Simultaneously with these above mentioned possi-
ilities, severa} other proposals appeared by which the situation was more
or less comphcated. First of all, O. I. Nikiforova and A. M. Obut came
forward with a theory that in the British Silurian a gap 'had existed
dur{ng the Lochkovian, and proposed a new name Tyras for the time
equivalent of Lo_chkovian (synonym]). A. ]. Boucot (1960) and A J. Bou-
cot aqd K. Pankiwskij (1962) evaluated theoretically, without dt;in;g any
new field research before, the conditions in Podolia and proposed a new
name Skala. for a stage which has never been defined exactly enough
(no Vgra'ptoh'te zones; it would approximately correspond to the Upper
ﬁludnaman, L e. to tl.m Pridoli Formation of the Bohemian sequence). On
Po? bgse of rich discoveries in the deep-borings on the territory of
2 and, H. and E. Tomczyk (especially H. Tomczyk 1962) tried to intro-
uce 'the.next theory. In spite of many new valuable data concernin
the Sll}lrlap of Poland, H. Tomczyk came, namely owing to incorrecgt
determlngtlon of certain graptolites, to wrong correlation and tectonic in-
terp.retatlon‘s of the Silurian in Bohemia (the Lochkov Formation and its
fq{'elgp equivalents were interpreted as possible underlying strata of the
Pridoli Fgrmation or even as a part of the Kopanina Formation). This
presumption was never accepted by other authors (not even in Péland-
see L. Teller 1964) and was refuted by B. Boudek and R. Horny [1964]’

* Next aspects, for the first time accepted by the Czech

thosg publ'lshed by one of us (R. Horny 196%] in a com;ﬁtarigﬁ; vv:/IS;E
dealing with the Silurian of Bohemia. The main points were: 1. The
extept 'of the British Ludlow in comparison with the Siluriaﬁ ifl Bo-
hemia is much smaller than it was presumed; it corresponds (but only
appyox1mately as for as its upper boundary is concerned) to the Ko-
panina Formation only; 2. The origin of the Ludlow Bone Bed and the
peglnmng‘of sedimentation of the Old Red in the Ludlow Area falls
mto the time of sedimentation of the P¥idoli Formation in the Barran-
dian AFea; 3. During the sedimentation of the Lochkov Formation sedi-
mentation of Qld Red in Shropshire took place; the Gedinnian corres-
ponds to certain part of the Lochkovian; 4. The Lochkovian — because
of the presence of graptolites — is taken for Silurian being equivalent
tq thg Obere Graptolithenschiefer of Thuringia, and therefore also Ge-
dinnian must belong to the Silurian. ’

These points fully proved the conclusions of
_ ' H. Jaeger (1960—196
{)ubllshed on the Second.Sﬂuro-Devonian Congress in gonn[ and Bruxezl]-
es. H. Jaeger was the first who clearly showed that the beginning of
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sedimentation of the Old Red in the classical section in Ludlow Area
approximately corresponds to the base of the Pridoli Formation in the
Barrandian Area. (See also H. Jaeger 1965.)

During the last few years intensive research went on in several
imperfectly known regions, especially in Canada, Alaska, Siberia, Central
Asia, North Africa, Australia a. o. A common feature of the majority of
stratigraphical conclusions is that the Gedinnian is partly equivalent to
Lochkovian, and that both stages belong to the Lower Devonian.

Nevertheless, the problems and often unimportant complications caused mainly
byt the neglect or negation of new literature*, still continue. As a sample we
can take the joint paper of the group of authors published under the redaction
of O. 1. Nikiforova and A. M. Obut (1965) dealing with the Silurian of the USSR
where the authors published, besides a detailed description of the stratigraphical,
palaeogeographical and other conditions of the Silurian on the territory of the USSR,
also a comparative correlation table. They divide the Silurian into Lower and Upper;
to the Lower Silurian they arrange Llandoverian and Wenlockian, to the Upper Silurian
the Ludlovian which they divide into the Lower Ludlovian or Ludlovian sensu stricto
(equivalent to the British Ludlovian) and the Upper Ludlovian which they call Ti-
verian. Thus, their Ludlovian sensu lato corresponds to the Bohemian stages Budnany
and Lochkov. This conception differs from the stage division proposed in Prague
(1958) in the point that the boundary Ludlovian s. s. / Tiverian falls into the middle
parts of the Budiianian (the Tiverian stage begins at the base of the Pridoli For-
mation). Correlating mechanically the old Bohemian table with the British scheme,
the authors received deep conflicts (especially in two different interpretations of the
extent of the Ludlovian) which disagreed with the fundament'al principles of the
stratigraphic methods and nomenclature.

In defining the Siluro-Devonian boundary the graptolites played an
important role not dependent on various often subjective aspects of
different authors. Their extinction was believed to be the most precise
clue for the palaeontological definition of this boundary. The main sup-
port for the identification of the upper Lochkovian boundary with the
top of the Silurian sequence was their last, for a long time well known
occurrence in the Monograptus hercynicus Zone. Since 1963, however,
reports about genuine Devonian graptolites younger than the Mono-
graptus hercynicus Zone have begun to appear. In spite of the fact that
ihe stratigraphic position of the beds which yielded the graptolites was
almost always not absolutely clear, these reporis aroused certain doubts
whether the Monograptus hercynicus Zone is really the youngest grap-
tolite zone in the Earth’s history.

In 1964 surprising discoveries of graptolites younger than those of
the Monograptus hercynicus Zone have been reported from the N. Sa-
hara. P. Planchon published as the first his communication in May,
1964. He described a new species, Monograptus belketaiefensis PL., from
immediately above Monograptus hercynicus-bearing shelly beds, occurr-
ing with a faunal assemblage containing already typical Pragian ele-
ments [Odontochile cf. hausmanni [BRONGN. |, Nowakia acuaria [RICHT.]
a. 0.). In 1965 (manuscript June, 1964) P. Legrand described another

* This fact is caused especially by too long time intervals between the presenting
and the final edition of the papers.
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new species from the beds of the same age, Monogr
: . . aptus i
LEIS., probably identical with the former species of P?anf:)hon ok
eviewing the biostratigraphic significance of os it I
. : ' graptolites it is
tmé)or;qnt to point out thg entirely unexpected discovery in the indi\slf)lt‘lsi
(”:ae kle[léitsl(]er dlilorwer ?gggni?ri of the Barrandian Area realized by B. Bou-
. ing . Relatively rich graptolite fauna (at lea (
species) has been found in the quarry “Na stydlych vodactll” nearStS\flzltl;
_]a? pod Skalou (S of‘Lodenice near Beroun), in the blackish shale
gvgggglglt‘goknos Olf. 'platz limestones developed in the highest layers of the
/ - p Limestone, very near to the boundar ith i
Zlichov Formation (Zlichovian). As the Y e H
: : . se beds belong to the u
gfgilaq, tht_e finds of graptolites reach high up ing the Ems?ggn?tohst:
. th ovian is undoubte@ly contemporaneous with the Upper Emsian)
) eﬂx;mst. common species is here Pristiograptus* atopus BOUCEK 1965'
L}IEJII% = eI'Siglril%)a:)rtant1 spelmesél is Monograptus cf. yukonensis ]ACKSbN ei
; r and related without doubt to M. yuk i i
by D. E. Jackson and A. C. Lenz (1963) f e ver Formation
: e rom the Road River Formati
in Yukon (Canada). The age of this fo i orily
: rmation was not satisfactoril
proved but the accompanying brachio mil.
pre pod fauna has shown much simil-
arity to those of Gedinnian. The Road Rive i o
o : ! r Formation was therefo
provisionally correlated with the Pridoli and L af
( ed hkov Formatio f
Bohemia. The close similarit es .
: y of both graptolites and th
Nowakia acuaria (RICHT.) in both i i pFree Il
_ . cases bring evidence of the L
Emsian age of M. yukonensis J. et L i probably
: ) . . ., which occurs at
slightly earlier than M. cf. yukonensis J. et L. in Bohemia.él e PR

The discovery of the true Devonia
: tr n graptolites influenced fundament-
g:clt}ilngtlieo Illd((a)? :)lf dg‘telrj'mllmn% the Siluro-Devonian boundary by means notf
is “absolutely Silurian” group of fossils. It i
to search for new possibilities or solutions 'hod > world. wide
' ns — the best for the world-wi
correlation and, at the same time, the closest to the British concep\sligf.

Possibilities of the positioning of the Siluro-Devonian Boundary

According to the reasons discussed ab

- : ‘ ove, the concepticn of =

lclzﬁz ic;i ;hgoilelul['?c-)Devtf)n;En lioundary at the top of the Ilz'lonogra;t?zzitlilgrr"—

p o e Lochkovian) is not suitable. It
would cause, for example, hardy justifi i ¥ uitents: and
: 2 A y justifiable shifting of Dittoni

a/[;?l'slﬂilypi?:‘:lmDa part o; .Breconian of the Old Red %acies (bo:}hla:taagrtlag
ypice evonian fauna), as well as of the Gedinni i i

Siegenian of the Rhineland facies, t ol peiain. A
ia , to the Silurian system. C i i

the original sense and definition of th iluri i Breigoninn

_ ' e Silurian and Devoni ;

in the classical regions of Great Britlai i ecls Tond

' n and Rhineland, it would
(except for the Bohemian development) to difficult and hardly acclsgtd-

ofT;tl/l% npor;r\;isct)ir;g; gbenelzlic designation follows the still used conservative classification

L é)f £ a:e on the general mode of development of the earliest thecae

et R n:la ure thecae.. Apcordlng to the exceptionally formed sicula, we are

T I hogiedwéllll::cgg P?sll\;og’:aptus but a descendant of Monograptus 'hercyni—
. 0 . hercynicus PER. ha

secondarily changed to tubular thecae as in the true Prist‘i/t(;g;)::tl}zsdurmg i
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able biostratigraphical changes and to the fundamental changes of the
extent of both systems. This would disagree with the general rules of

stratigraphical classification.

There seem to remain only two possibilities of the positioning of the
Siluro-Devonian boundary:

1. The “lowest” possibility is the British boundary, located at the top
of the Whitcliffe Formation. It is really impossible to take the Ludlovian
in a sense different from that defined in the Ludlow Area, i. e. including
the members Elton, Bringewood, Leintwardine and Whitclitfe. The bound-
ary with the overlying Downtonian is a typical facies boundary of
no interregional value — even if we believe that there is no gap but
sharp facies change, strongly influenced by gradual migration of the
Caledonian folding, and therefore in various areas located in different
time and biostratigraphical levels. More over, it has been well defined
palaeontologically from below only; the overlying deposits contain poor
fauna of paralic or limnic character which is not suitable for a correl-
ation with the marine sequences. The exact time equivalent of this
boundary has never been found anywhere in the world.

In the Barrandian Area the boundary between the Kopanina and the Pridoli For-
mations corresponds approximately to the above mentioned level. This conclu-
sion is a result of a comparison of possible quickness of the evolution of fauna
and of the thickness of similar deposits (limestone) in both discussed regions; com-
mon fauna is almost missing, the conodonts have not yielded enough data yet. According
to the conditions in Poland (see R. Horny 1953; Teller 1964) the sedimentation of the
highest layers of the Kopanina Formation passed more slowly or was even reduced;
this might cause even local gaps between the Kopanina and the Pridoli Formations
in the Barrandian Area. The unfortunate negative features of the British boundary
fixed ,by definition” have been discussed even by the British authors (see the excellent
paper by C. H. Holland 1965). According to E. 1. White (1950) Murchison’s historical
Siluro-Devonian boundary lies several metres above the Ludlow Bone Bed and therefore
the boundary fixed at the top of the Whitcliffe Formation loses its priority.

2. The second, and from our present point of view only possibility is
the boundary positioned at the top of the Pridoli Formation, i. e. between
the Pridoli and the Lochkov Formations (Budﬁanian-Lochkovian bound-
ary). The reasons for this conception are the following:

Being uninfluenced by any sharp important facies change, the

boundary is fixed absolutely reliably in a complete continuous sequence
of marine deposits. It is not positioned at any sharp faunal break but
within a continuous sequence of the graptolite zones and other fauna.
Nevertheless, certain faunistic and facies (lithologic) changes can be
observed even here.
The boundary is accompanied — at 1-ast locally — by certain and faunistic facies
pecularities, as e. 8. the occurrence of the Warburgella-fauna, tendency to the origin
of the organodetritic limestone breccias, higher content of SiO2, local intraformational
breccias connected with the subaquatic slumps and gaps, etc. Higher import of the
terrestric components (clay minerals and silicic acid indicated by the development
of hornstones) is a result of undoubtful palaeogeographic changes. As was proved
by B. Boucek (1964), similar changes occur in the Barrandian Area in two Devonian
mesocycles: the Lower Devonian (Zlichov Formation) and the Middle Devonian
{Chote¢ Formation), characterizing also important palaeogeographic and faunal
changes.




The highest layers of the Pridoli Formation are c i
abuedant occurrence of crinoids (the genus Scyphocrz’ni?:sraxstlt?lfliz(\ize:a};
species, especially S. elegans ZENKER]); accumulation of their remains
usually' causes the origin of layers or massive beds of crinoidal limestone
Accordlng 'Fo the possible planctonic mode of life of this crinoid the
Scypﬁocrmztes Horizon is widely distributed over a very large terri’tor
.It might be found in the deposits of any warm Silurian sea more or lesye
1ndepengient1y of the facies development. It is well known from the
Barrandian Area, the Zelezné hory (E. Bohemia), the Holly Cross Mts
[Po}endl,_ Thuringia, Kellerwald, Harz, Morocco and its stratigraphicai
position is always proved by the assemblages of other index fauna.*
The presence of the platyceratid gastropods which lived in a commené—
alism w1tt} Scyphocrinites is remarkable. The nautiloids are usuall
abunt.iant in the facies of muddy bituminous limestone forming intelx
calatlons' and layers of the so-called “Orthoceras”-limestone. In the
muddy limestone facies occur also rich bivalves, e. g. the 'youn est
knowe representatives of the typical Silurian geﬁus Cardiola Amgon
the ’(rlloblte.s, the presence of the youngest known represenfative ogf
Encrinurus is rerearkable (E. subvariolaris concomitans PRIBYL et VA-
NEK]). The evelutlon of the widespread trilobite Warburgella rugulosa
(ALTI—I]' seemingly begins within the uppermost layers of the Pridoli
Formatlen: The brachiopod assemblages is characterized here by Septat-
rypa latisinuata (BARR.) and Dayia bohemica BOUCEK which is an im-
portant boundary element determining the youngest Silurian deposits

The base of the Lochkov Formation is characte i
gre_at abundaece ef the trilobite Warburgella rugulogizzi?zgf)l;;t[ng[?élEIl?]l
whleh occurs in rich populations just above the top of the Scyphocrinites
Horlzon..lt is accompanied by the species characteristic for the Rhine-
land facies at several foreign localities (Acastella tiro R. et E. Richter
Tr.eue'ropyge ebbae (R. et E. RICHTER]) a. o. The time continuit;} of these
trilobites has been proved especially by the discoveries in Poland (H
Tomezyk 1962, L. Teller 1964) and in Morocco (H. Hollard 1963, G Al:
berti et H._Hollar'd 1963). An important bivalve occurring just abeve the
boundary is Antipleura bohemica BARRANDE, evolution of which we
c_ould also follow from the critically highest layers of the Pifidoli Forma-
tlon._Toge‘ther with the macrofauna Gedinnian conodonts appear (0. H
Walliser 1962, 1964). As far as the graptolite zones are concerned .the.
base of the Lo'chkov Formation belongs to the Monograptus unifermis
Zone; th'e origin of the index graptolite can be, however, ascertained
in the qlrectly underlying beds, i. e. in the highest layers’ of the Scy-
phocrznztes Horizon. The bivalve Hercynella characterizes extremel riél/h
fauna which occurs during the sedimentation of the Lochkov Formszlition-
in the uppermost parts of the formation corresponding approximatel,
with the Lower Siegenian first widely distributed pelagic tentaculitez

* The oldest finds of typical Scyphocrinites ac
; of cumulations occur in the lo
f?}e;;‘xd_ol[i Forr_natlon, however, the most abundant accumulations occure inwfgepl?;gtrsle(s):
. e. in the Pristiograptus transgrediens and Monograptus angustidens Zones
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( Dacryoconarida) occur (Paranowakia bohemica BOUCEK, P. intermedia
(BARRANDE).

The firm palaeontological determination of boundary based on widely
distributed index fossils makes possible its easy recognition in the majo-
rity of the European areas. Its position stratigraphically nearer to the
Ludlow Bone Bed than the boundary originally proposed (Lochkovian-
Pragian) has also certain advantages for geological mapping because
the correction of the existing maps will not be so drastic and will not
cause such visible differencies. The exact limiting of the boundary syn-
chronous in time, will make posible a correct evaluation of the evolution
of the Caledonian orogeny in the world scale, and will help to limit
the territorial extent of its phases and to arrange correctly the palaeo-
geography of this period which is so important for the evolution of the
organic world. Also C. H. Holland (1965) takes the boundary between
the Budiianian and Lochkovian as the best solution of the contest and
supposes that it will save a reliable synchronous limit between the
Silurian and Devonian systems all over the world. Even then, he says,
that “...in Bohemia the Lochkovian strata, traditionally regarded as
Silurian, would become Devonian. In Britain the obvious boundary at
the Ludlow Bone Bed, and the stability associated with this acceptance,
would be lost.“ (p. 219].

Consequence of the proposed division for the Silurian in Bohemia

According to the conception proposed the Silurian of the Barrandian
Area will be defined by the graptolite Zones Akidograptus ascensus —
Monograptus angustidens inclusively. It will consist of the Literi Forma-
tion (Llandoverian and Wenlockian, the graptolite Zones Akidograptus
ascensus — Gothograptus nassa incl.), the Kopanina Formation (Lower
Budiianian, graptolite Zones Pristiograptus vulgaris — the top zone not
yet defined), and the P¥idoli Formation (Upper Budiianian, graptolite
zones Pristiograptus ultimus — Monograptus angustidens incl.) Thus
complete agreement with the original basic division of Joachim Bar-
rande appears: the Silurian sequence corresponds exactly to his “Etage

» From the historical point of view it is useful to mention the fact that
this level was conventionally proposed as the Siluro-Devonian Boundary
also by E. Kayser (1878], F. Frech (1886) and B. Katzer (1888).

The proposed correction will cause certain stratigraphical changes in
the Lower Paleozoic of Cczechoslovakia, namely in the Zelezné hory,
where the Silurian sequence will terminate in the dark grey Scypho-
crinites limestone; the pure limestone in the central syncline will be
of Lower Devonian age. Even the main limestone sequence of the Kréasna
Hora and Sedl¢any syncline will become Lower Devonian; the Skoupy
Conglomerate might be an equivalent of the Givetian (synchronous with
the Roblin Beds of the Barrandian Area). On the Czech side of the
Zapadni Sudety (West Sudeten) it will probably be necessary to take the
volcanic series overlying the limestone sequence as Lower Devonian
(Zelezny Brod a. 0.). The idea of the Caledonian movements or even
folding must be here, however, carefully revized.
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A detail study of the Budinianian/Lochkovian boundary beds in the

Barrandian Area wil b i i '
mik i X e carried out during 1966—67 and published in

Consequence of the proposed division for the Silurian in general

vidlg afgz);'dt?ge wi.th the nﬁw conception, the Silurian system will be di-
series — the Lower and the Upper Silurian
. . s J Wh
lower series will consist of Llandovery and Wenlock, the uppere:ertigg

ed sense of J. R. L. Allen and L. B. Tarlo 1963).

It would be useful to draw attenti
. _ on to some unnecessary new sta e
ﬁ?nllgzofor units whlcl}_ have already been distinguished a}l’nd limi'te%
(The Second Siluro-Devonian Congress, Bonn) 0. I. Nikiforové

‘[‘t[l;e Pridoli Fo.rmz,i’tion).y considering it as a substage equivalent to the

o pé):rftrgllldllilowan : TlclllsEprocess must be discussed and the sections
urope an ast Europe and Asia, as well T

assemblages, must be carefuly compared in pract’ice. X

Then, it is necessary to mention even the a

[_196‘-"1!'t-0 establish a new stage which he provisior?;ﬁgocsslllegf"PLa'strfLilill%I:
e‘llrllznolél it tshhould h_ave. contained the deposits younger than Ludlovian
Formatigg : Sn Gedénman,_ I. e. the equivalents of the Bohemian P¥idoli
o e ppetr udiianian). We consider this necessity as not well-
A ﬁewlsi Sgep%i%eeif?rgt ;0 reletace tl;le homogenous stage Budiianian
ges. might have certain significa i
Walles where would be necessary to separate the low Snrin pan
£r0g1 gh% D{antoniap (in case that the I;)roposal of J. e;: ]?,.m/l\rlllzrrll g?llc‘it
iciea' of AarI OBlogt?gorm(ligr(li%t l;c—i %ccgptekd]. iimilarly we cannot accept the

A T : - Pankiwsky, 1962) about the pos: ibilit

of establishing a new stage Skala to cover the sa & g i
The extent of the Skala Formation is interpreted illnngt postludloma_n et
lleanings: either as complete Budﬁaniag [O.I.Nikilfi?'ztvetthixdll\/flfecl)‘ggtt
éSGOJ, or as the Lower Budiianian (O. I. Nikiforova — A. M. Obut.19t.35] or
th::; g?etgg Upper'Budfianian (H. Jaeger 1962, 1965 a. 0.). Besides,
Lol : grapto%lte zones determined in Podolia as yet; the limiting
stage in the Silurian (even the “postludlovian"] sequence without

The ,gap“ between the Ludlowian and Gedinnian in the classical table has been

already commented b
e y one of us (B. Boudek 1963) as ,Postludlowium® (theoretic
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graptolites seems to be rather illusory. There is no doubt that for the
graptolite or limestone facies of the highest Silurian and lowest De-
vonian the division proposed and accepted at the Prague Congress in
1958 (Budiianian, Lochkovian) is fully satisfactory.

Consequence of the proposed positioning of the Siluro-Devonian bound-
ary for the stage division of the Lower Devonian

The present proposal of the Siluro-Devonian boundary makes possible
to leave the stage Gedinnian, designated in the Rhineland facies, in the
Lower Devonian. In the region of Ardennes where the Gedinnian was
established by Dumont 1848, the base of this stage cannot be, however,
regarded as suitable stratotype for the Siluro-Devonian boundary (see
above). The Downtonian, detined in the region of the Old Red facies,
will be the boundary stage, the lower part of which will belong to the
Silurian, the upper part to the Devonian. If the proposal of ]J. R. L. Allen
and L. B. H, Tarlo is accepted, the Siluro-Devonian boundary will lie be-
tween the Downtonian and the Dittonian (see the table). In any case,
the boundary will be generally nearer to the boundary proposed by
J. R. L. Allen and L. B. H. Tarlo 1963. The lower boundary of the Dawnto-
nian is a clear sharp facies boundary (a ‘“bad boundary”) of no use for
wider correlation (see J.R. L. Allen and L. B. H. Tarlo 1963, L. B. H. Tarlo
1964 a. o.). As far as the classical regions are concerned, the stratotype
can be chosen in the Central Bohemia section, the continuous sequence
of which, well exposed and developed in pure marine facies, satisfies
all internationally admitted demands for limiting of the boundaries
between the systems.

From the point of view of the evolution of fauna, the proposed position-
ing of the Siluro-Devonian boundary between the stages Budiianian and
Lochkovian has many advantages even when the disadvantages cannot
be undervalued. A great advantage is that the so-called Rhineland hete-
rogenous complex of the Lower Devonian fauna, so specific for the
special conditions influenced by the Caledonian movements, will remain
in the Lower Devonian (it is characterized namely by specific spirife-
rids, abundant bivalves (Grammysia, Modiomorpha), homalonotid and
asteropygid trilobites, corals (Pleurodictyum) a. o.). The proposed cor-
rection is useful even from the point of view of the phylogeny and de-
velopment of the primitive fish because the widely distributed index
genus Pteraspis with the closely related genera which make possible
the zonal division of the postdowntonian deposits of the Old Red type
(see e. g. E. I. White 1950, 1956, W. Schmidt 1959, 1960) will belong
to the Lower Devonian. Next great advantage for example is that in the
stage Lochkovian wide evolution of the pelagic tentaculites [Dacryoco-
narida4 begins which makes possible a detailed zonal division of the
Lower Devonian in Bohemian facies, with the possibility of extremely
wide and reliable correlation (see B. Boucek 1964). The main disadvant-
age is in the fact that the development of graptolites passes the pro-
posed boundary till the Lower Devonian; therefore, these valuable Si-
lurian index fossils will lose the importance for determining the Si-
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luro-Devonian boundary by means of their extinction. On the other hand,
however, the zonal division of the highest Silurian and the Lower Devo-
nian based on the graptolites makes possible an extremely accurate li-
miting of the boundary as well as its wide application. The occurrence
of the graptolites together with the cosmopolitan and widely-occurring
pelagic tentaculites (Dacryoconarida) is highly important and useful.
Another ‘“‘disadvantage” is, that there exist relatively small differences
between some groups of the Upper Budilanian and Lower Lochkovian
fauna (e. g. in the proetid, cheirurid and the odontopleurid trilobites,
eurypterids etc.); this is, however, quite natural in the continuous suc-
cession without distinct facies changes.

As it is generally well known, the Lower Devonian in Rhineland facies
is divided into three stages: Gedinnian (A. Dumont 1848), Siegenian and
Emsian (H. Dorlodot 1900). These stages are, however, objectively limit-
able in the Rhineland faies only, i. e. in the predominately terrigenous
psammitic development distributed in the regions affected by specific
palaeogeographic conditions and is far from being the most widespread
type. In the much more widely distributed Bohemian facies characterized
by carbonate deposits and specific thermophilic fauna, fundamentally
different from the Rhineland one, the stage division proposed by the
Prague Congress (1958) proves fully competent. According to the cor-
rection proposed, the lowest Devonian stage will be the Lochkovian,
followed by the Pragian and the Zlichovian. Certain advantage is that
in both the Rhineland and Bohemian facies the tripartite division of
the Lower Devonian will be obtained. However, this division will not be
equivalent. Individual stages of both magnafacies have different time
volume: the Lochkovian is not equivalent to Gedinnian — its strati-
graphic volume is wider (it includes even the lower part of Siegenian
of the Rhineland division). The Pragian stage corresponds to higher
Siegenian and Lower Emsian, while the Zlichovian is relatively exactly
equated with the Upper Emsian. This has been confirmed by the de-
cisions of both the Prague (1958) and the Bonn-Bruxelles (1960) Con-
gresses. Important line lying practically at the same level in both the
Bohemian and Rhineland facies is only the Lower/Middle Devonian boun-
dary defined by the base of the Lower Eifelian Gyroceratites gracilis
Zone (i. e. between the Zlichov Formation and the Daleje Shales or

.their equivalents in the Barrandian Area]).

It is necessary to notice that the differences between the stage
division of the Rhineland and Bohemian Devonian are not given con-
ventionally, “by definition”, but with regard to the objective differences
of the palaeogeographic and facies conditions. These differences influen-
ced the character of the faunas so intensively that unification of the
division of both sequences would be neither possible nor useful in the
present state of research as it would veil the characteristic features of
both magnafacies. This state is a quite natural reflection of complica-
ted palaeogeographic and therefore even palaeobiogeographic conditions,
in the Lower Devonian after the early Caledonian orogenic processes.
Gradual disappearance of the differences between the Rhineland and
Bohemian development which begins since the Upper Emsian leads, on
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ibili i mmon stage division
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H. K. Erben 1962].
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EXPLANATION OF PLATES

1. The Budiiany Rock near Kar3tejn. Boundary beds between the Pridolf nad the Loch-
kov Formations. The massive folded M-shaped bank belongs to the Scyphocrinites
Horizon. (Photo R. Horny).

2.Novd Ves near Jinonice SW of Prague. Well exposed section through the Upper
Silurian (1 — Kopanina Formation, 2 — Pfidolf Formation) and the Lower Devonian
(3 — Lochkov Formation, 4 — Slivenec Limestone). (Photo R. Horny).
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II.

1. The Budilany Rock near Karlstejn. Detail of the highest parts of the Pridoli Format-
ion showing platy limestones with intercalations of shales containing limestone
concretions (left) and massive cephalopod and crinoidal limestone (the Scyphocri-
nites Horizon). (Photo R. Horny).

IIIL.

1. Certovy schody near Konéprusy. High layers of the Lochkov Formation correspond-
ing to the Lower and Middle Siegenian. (Photo R. Horny).

2. The Radotin valley, ,near the povplars“. Boundary beds between the Pfidoli and the

Lochkov‘ Formations. 1 — platy limestones with intercalations of shales, 2 — basal
parts of the Scyphocrinites Horizon, 3 — the Secyphocrinites Horizon, 4 — platy
limestone of the Lochkov Formation. (Photo R. Horny).

IV

1. The quarry ,Na stydlych vodach“ near Svaty Jan pod Skalou. Lower Devonian,
uppermost Pragian (Dvorce-Prokop Limestone). Detail of the figure 2. The muddy
limestones layer between the two massive banks of nodular limestone contains
intercalations of the graptolite-bearing shales (P, atopus BOUCEK etc.). (Photo B.
Boucek 1965).

2. The quarry ,Na stydlych vodach“ near Svaty Jan pod Skalou. The locality of the
Devonian graptolites indicated by X. 1The wall in the right side of the photograph
belongs to the lower part of the Zlichov Formation (Lower Zlichovian, = Upper
Emsian). (Photo ]J. Svoboda 1965). i
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Volumen XXII B (1966), No. 2
REDAKTOR JIRI KOURIMSKY

VLADIMIR BOUSKA

GEOLOGIE A STRATIGRAFIE VLTAVINOVYCH NALEZISY
v CECHACH A NA MORAVE

UvoD
Vltaviny se vyskytuji v jihozdpadni Césti Cesko§lovenska ve dvou ne zce-
la spolu souvisejicich oblastech — v jiZznich Cechadch a na jihozdpadni

Morave.

V jiZznich Cechéach pokryvaji nalezisté vltavini zhruba oblast svrchné
kfidovych a tfetihornich panvi budéjovické a tfeboriské. Pouze aluvial-
nimi naplavy dne$nich Ffek byly vltaviny ojedinéle rozneseny dale na
sever, Vltavou k Podolsku a Cervené nad Vltavou, do oblasti Tyna nad
Vitavou (NeznaSov a Bohunice), LuZnici byly zaneseny k Sobéslavi a
starou NeZarkou k Veseli nad LuZnici. Udaj J. J. Jahna (1899) o nélezu
vitavini v pleistocennich pyropovych &tércich v severnich Cechach je
velice sporny. I pfres intensivni t&Zbu pyroptt v uvedené oblasti a di-
kladny prizkum se neuskutecnil ani jeden dal3i ndlez (R. Rost, 1962).

Zatim nejjiZzn8j$im nalezist&m v jiZnich Cechédch je lokalita Besednice.
Zapadnim smérem omezuje zhruba vyskyty moldavitl linie Zlatd Koruna,
Ratiborova Lhota u Lhenic, Tfebanice a Vodiiany, vychodni hranici jsou
Jindrichliv Hradec, Tfeboil a Lipnice. Vitaviny se nachézeji témér v celé
rozloze vymezené oblasti s vyjimkou rudolfovské hrast&, pruhu krysta-
lickych hornin mezi budé&jovickou a tFebotiskou pénvi, a krystalinika za-
bihajictho do zminéné oblasti od severu. Jsou to v8ak jen zatimni tdaje.
Rozsah vltavinovych nalezist bude jisté vétSi zejména v jiZnéjSich a zé-
padnich &astech jiznich Cech, jak ukazuji ndkteré vyskyty $tdrki, které
jsou typickym sedimentem, v némZ se vitaviny ponejvice vyskytuji. Také
uvnitf uvedené oblasti musime pocitat s novymi naleziSti, protoZe roz-
Sifeni privodnich sedimenti je znacného rozsahu. Zejména tieboriské
panev je po této strdnce méné prozkoumaéana.

Doménou moravskych nalezi$t je TrebiC. Tam nejzdpadné&jSim vysky-
tem jsou obce Kojetice a Ripov, zdpadn& od Trebite a nalezidtd dale po-
kracuji dvéma sméry:
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