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On the stratigraphy of beds younger
than Ludlovian and the Silurian-Devonian
boundary in Poland and Europe

ABSTRACT: The age of strata younger than Ludlovian is discussed. In the Polish
and the European literature they are referred to the Silurian but at the same time
they are incorrectly correlated with the typical Ludlow of England. In the writer's
opinion these strata, being younger than Ludlovian, seem to deserve a separate
name — the equivalent of a stage — whereas this stage should be included into
the Silurian. The writer postulates that the Silurian-Devonian boundary be
established in the top of the Monograptus hercynicus zone, and he suggests
a revision of that boundary as established by R. I. Murchison.

IN‘-'.[‘RODUC’I‘ION

The correct determination of the stratigraphy of beds younger than
Ludlovian throughout Europe, on the base of bio- or lithostratigraphic
evidence, has lately aroused a great deal of interest. This is connected
with the problem of the recomstruction of the Caledonian cycle of oro-
geny as well as with the recognition of criteria on which the Silurian-De-
vonian boundary could be comclusively established.

Controversial interpretations and concepts regarding the division
of strata younger than Ludlovian and the Silurian-Devonian boundary
are encountered in numerous papers dealing with these problems (Prager
'Arbeitstagung, 1960; Symposiums Band Bonn, 1962, etc.).

Many authors (A. J. Boucot, O. H. Walliser, H. Jaeger — Sym-
posiums Band, 1962) suggest that on evidence provided by some-
- groups of animals (brachiopods, trilobites, conodonts, fishes) the European
beds younger than Ludlovian should be more closely associated with the
Gedinnian; moreover they are inclined to include .the Gedinnian into
the Silurian. Such suggestions evidently undermine previous opinions
on the Silurian-Devonian boundary.

The increasingly extended geological investigations in Poland have
provided much valuable borehole material enabling the Polish geologists
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to join the discussion on the above mentioned problems. The greater
~ part of the material obtained from various parts of Poland during the
" last years has mot as yet been thoroughly worked out. This impedes
more detailed conclusions or the drawing up of accurateé faunal inven-
tories. Nevertheless, the descriptions that have already been prepared
~ allow tentative inferences of a more general character. These will no
doubt be useful to specialists in the above problems, both for the inter-

pretation of their own achievements or the correlation of their sections
with those from Poland. :

A detailed ‘stratigraphic analysis of beds younger than Ludlovian
was carried out by the writer. jn 1961. This paper has not so far been
published whereas additional facts have been established during the two
past years and ‘a comprehensive work on ‘this subject ‘was published by
H. Tomczyk (1962). Hence, an attempt is here made to throw mew light
on the stratigraphy of beds younger than Ludlovian, and to convey the .
writer’s views concerning the Silurian-Devonian boundary. '

The most cordial thanks are due to Professor Dr. E. Passendorfer
under whose guidance the paper has been prepared, for his’ continuous
help and valuable suggestions. '

Mrs. J. Humnicka has to be thanked for the English translation
of the paper. '

A HISTORICAL SKETCH OF THE STUDY OF STRATA
YOUNGER THAN LUDLOVIAN IN POLAND

In Poland beds younger than Ludlovian are known from natural
outcrops in the Holy Cross Mts. and the Sudety Mts. (Bardo and Ka-
czawa rahges). They have, moreover, been found in a number of bore-
holes in morthern, eastern and southern Poland. So far their current
stratigraphic definition is Upper Ludlovian and they are included into
the Silurian. ' ' .

_ J. Czarnocki (1919, 1936, 1942, 1957) and J. Samsonowicz (1916,
1934) were the first to investigate these strata while H. Tomezyk (1956,
1960) continued these studies with particular stress on their graptolite
fauna. The present writer is interested in a but slightly known grey-
wacke-shale series which -he has been studying since 1955, whereas the
non-graptolite fauna — chiefly trilobites — is being investigated by
E. Tomezykowa (1957, 1958). In a paper published in 1962 H. Tomezyk
gave a synthetic summary of the investigations undertaken by E. & H.
Tomezyk, but other papers have also been published by them on this
subject. In addition to the pre-war descriptions of the Sudety Mts. by
German authors (E. Bederke 1924; F. Dahlgriin & L. Finck 1924; E. Dathe
1904 etc.) thé Silurian stratigraphy-of that area has beem studied -in the
post-war period by J. Malinowska (1955) and L. Teller (1960a). Their
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1nvest1gat10ns have provided nmew information leading to the establish-
ment of a more accurate strat1g:raphy of these beds.

' The Chelm borehole, the first in which Silurian sediments have
been reached, is described by L. Teller (1960b, 1961) Addmo:nal boreholes
are being elaborated by H. Tomczyk and L. Teller A synthems of the
stratigraphy of some boreholes has been pubhshed by Tomezyk (1962)
but no detailed descriptions have as yet been made.

Important pala-eontologxcal investigations on the development of the
borehole graptolite fauna are nmow being carried out by A. Urbanek
(1960, 1963).

. It may be expected that in the course of the mext years further
stud1es will contribute to the kmowledge of these strata and provide
interesting evidence for the stablishment of a more detailed stratigraphy
of the Silurian system.

LATEST bATA ON THE STRATIGRAPI;IY OF POLISH BEDS
YOUNGER THAN LUDLOVIAN

In order to avoid misunderstandings the writer wishes to give
first an accurate explanation of the term “strata younger than Lud-
lovian” in the meaning used here. It defines deposits occurring between
- the top of the Monograptus formosus zone and the top of the M. hercyni-
cus zone. In relation to the section from England these deposits are the
. time-equivalent of the Downmtonian (C. H. Holland, J. D. Lawso'n

& V. G. Walmsley 1963). '

In the Holy Cross Mits. ‘this part of the section is developed as
greywackes, greywacke silstones, sandstones, locally as limestohes.
J. Czarnocki (1936, 1942) distinguished these strata under the name of
the Rzepin and the Bostéw beds. The fauna they contain is represented

. chiefly by brachiopods, lamellibranchs, trilobites and other groups
whose detailed descriptions will enable their correlation with other
sections from Poland and outside of it. Fossils characteristic of these
. beds are quoted by H. Tomczyk (1962, p. 16-17) after E. Tomczykowa.

The Zdanéw beds, developed as varicoloured shales, locally inter-
calated with greywackes, are the time-equivalent of these beds in the
Sudety Mts. In the top they contain thin inercalations of argillaceous
and siliceous shales which so far have yielded graptolites from the two
youngest zones, i.e. the Monograptus praehercynicus and M. hercynicus
zones. No other fauna has been encountered in these beds.

Within the margin of the East-European platform (Tomczyk 1962)
the facial development of these deposits differs from that observed
in the two above mamed areas. In the platform they are represented
almost exclusively by claystones bearing a rich graptolite fauma, side
- by side with an abundance of other fossils. These fossil remains have
-been found in boreholes, the most complete section being that from the
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Chelm borehole. It is there palaeontologically documented from the zone
of Pristiograptus bugensius to that of Monograptus uniformis (Teller
1961). The sections from borehole Ruda Lubycka and borehole Zebrak
(Teller 1961, Tomczyk 1960, 1962) are less important in view of their
poorly preserved fauma and incomplete development.

The above characteristics of beds younger than Ludlovian, though
very synthetic, reasonably suggest that two separate lithofacial regions
may be distinguished in Poland. One is an area with the predominance
of clastic sediments (the Holy Cross Mts.,, and the Bardo Mts.), while

"an argillaceous facies dominates in the other area (Polish Lowland).
The stratigraphy of the two regioms is based substantially on different
groups of animals (the Sudety Mts. excepted) and these beds have not
so far been well correlated. Hence, the paramount problem here is the
correlation of the beds of Rzepin and Bost6w from the Holy Cross Mts.
with their stratigraphic equivalents from the Polish Lowland, and with
the Zdanéw beds from the Bardo Mts.

The value of graptolites in determining the Silurian stratigraphy
is commonly known, moreover the differentiated graptolite zones may
be readily correlated over wide areas. The graptolite fauna obtained
from the Chelm borehole is so abundant that by virtue of its description
(Teller 1961) is was possible, for the first time in Poland, to differentiate
not only zones that have been previously recorded from the Barradian
basin, but several new ones, too. Hence, on the basis of the tectonically
undisturbed section from the Chelm borehole it was possible to make
a detailed stratigraphic division of the beds here considered. The
division is documented by graptolites from the Pristiograptus bugensius
zone — which is directly younger than the Monograptus formosus
zone — up to the M. uniformis zone. Unfortunately this section is not
comparable with the beds of Rzepin and Bostéw as these contain hardly
any graptolites that are such reliable correlation fossils. The sporadic
finds from the Rzepin beds have a small stratigraphic value as the
graptolites there are specifically unidentifiable owing to their poor state
of preservation. Hence it is not the graptolite fauna but the mon-
graptolite fossils that must be taken into account here, in the first place
brachiopods, trilobites and lamellibranchs as these groups are associated
with graptolites in the Chelm borehole, and, moreover, they occur in
considerable abundance in the beds of Rzepin and Bostow.

Brachiopods, though numerous in the beds of Rzepin and Bostéw,
need 1o be thoroughly worked out in order to ‘become useful for eorrela-
tion, possibly with other boreholes, as in the Chelm borehole they are
inadequately preserved.

Trilobites are a group of great.value for correlation. The following
forms are mentioned from the Rzepin beds by H. Tomezyk (1962) after
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E. Tomczykowa: Proetus- conspersus {Ang.), Calymene cf. beyeri
R. & E. Richter, C. blumenbachii Brong., Homalonotus knightii Konig.,
Acaste cf. dayiana R. & E. Richter, Acastella spinosa (Salter), Scotiella
samsonowiczi E. Tom., and S. opatowiensis E. Tom. The forms mentioned
from the Bostéw beds are Acastella tiro R. & E. Richter, Cyphoproetus
rugosus Boudek, Digonus roemeri (De Kon.) and Treveropyge ebbae
{R. & E. Richter).

None of the Rzepin forms have been found in the Chelm borehole.
The presence, however, in the Cheetm borehole of the form Monograptus
uniformis together with Acastella tiro is markedly significant. These
two forms occur in the same core sample from the top part of the
Silurian in the Chelm borehole at a depth of 1208.6-1209.9 m.

It .seems a moteworthy fact that the side-by-side occurrence of
these two fiorms at Chelm is the first ever reported from any part of the
globe. No graptolites have as yet been obtained either from the Huing-
hiuser beds of the Rhine province, which are the locus typicus of that
form (R. & E. Richter 1954), or from the Bostéw beds in Poland.

Two horizons have been distinguished in the Hiiinghéuser beds
(R. & E. Richter 1954). The lower one is characterised by the presence
of the index fossil Acaste (Acastella) heberti elsana, the higher ome by
that of Acastella tiro. The underlying Kobbinghduser beds do nof, .
unfortunately, display an unbroken continuity with the overlying strata.
This is due to the existence of a more closely indeterminate stratigraphic
gap which is responsible for the inaccurate definition of the bottom of
the Hiiingh#iuser beds. The Bredeneck beds that occur in the top of the
Hiiinghduser beds are without major stratigraphic significance, although
Acastella tiro ? is mentioned from them by R. & E. Richter.

A. tiro occurs at Chelm in the bottom part of the Monograptus
uniformis zone while the underlying M. angustidens zome is quite as
well faunally documented — except for the absence of trilobites. There-
fore, it may reasonably be inferred that the lower horizon of the Hiiing-
hiuser beds — which, after R. & E. Richber contains the form elsana —
corresponds to the M. angustidens zone, while the lower horizom with
the form tiro corresponds to the M. uniformis zone. It is not excluded that
M. hercynicus, the youngest graptolite zone, is the equivalent of the top
part of the tiro horizon, though it may possibly also embrace the bottom
of the Bredeneck beds. .

The Bostéw beds of the Holy Cross Mts. have not as yet been
_adequately subdivided, neither has a boundary been clearly fixed
between the lower Rzepin beds and the overlying Klonéw beds. This
is undoubtedly due to the inaccessibility of these beds otherwise than
" through earth works. On the presence there of the form Acastella tiro

- they may be recognised as partly corresponding to the Monograptus
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uniformis zone. The presence of the form Cyphoproetus rugosus, which
has been described from an analogous graptolite zone of the Lochkov
beds in the Barrandian basin, confirms this supposition. :

In the writer’s opinion there is hardly any conclusive evidence in
support of E. & H. Tomezyk’s (1962) hypothesis that

“deposits, containing faunal elements referable to horizons which overlie or
underlie the Pridol beds, have been assigned to the Lochkov beds and to their
Barrandian equivalents”. )

Moreover, the present writer is convinced that geologists who have
personally inspected the Silurian sections in' the Barrandian basin will
not question the fact that the Lochkov beds overlie the Pridol beds.
_ An analysis of the occurrence of Acastella tiro shows. that the

Hiiinghéiuser beds as well as the Bostéw beds may be the time equi-
~ valents of graptolite zones. from the Monograptus angustidens to the
M. hercynicus zome. Hence, the Rzepin beds being older, should
correspond to the zone of Pristiograptus bugensius to Pr. transgrediens
inclusively. As is already stated above, mo trilobites have been
encountered in these graptolite zones from the Chetm borehole. They do,
however, contain a rich lamellibranchian fauna whose description has
been given by K. Korejwo & L. Teller (1964). Indeed, some of the genera
" and species there are idemtical with those found by the above authors:
within the Rzepin beds. A more precise correlation of these beds with
graptolite zones canmot be made before the collected fossil remains have
been worked out.

AGE OF DEPOSITS BETWEEN THE PRISTIOGRAPTUS BUGENSIUS
AND MONOGRAPTUS HERCYNICUS ZONES

The age determination of deposits occurring between the Pr. bu-
gensius and M. hercynicus zones is another, as yet unsolved, question.
In the foregoing chapter these deposits are dated as younger than
Ludlovian, and they are said to be the time equivalent of the English
Downtonian.

In the European literature, dealing with the Upper Silurian, all
deposits bearing graptolites, or other Silurian-like faunas, have for
a long time been correlated with the Ludlovian beds of England. It was"
not, indeed, until quite recently that new investigations revealed that
the Ludlovian age had often been incorrectly assigned to younger
deposits. A question thus arises whethér these younger deposits are
referable to the Silurian (since after R. I. Murchison (1835) the Silurian
ends in the bottom of the Ludlow bone bed), or possibly to the Devonian.
Some of the latest papers concerned with this problem are discussed
‘below.
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In England {(C. H. Holland, J. D. Lawson & V. G. Walmsley, et al.,
1962), it is currently held that the Silurian system as well as its
Ludlovian stage — recently raised to the rank of series — (C. H. Holland,
J. D. Lawson & V. G. Walmsley 1963) are o be interpreted according
to R. I. Murchison’s (1835) coméept. Hence, beds younger than Ludlovian
are assigned to the Downtonian, i.e. the Lower Devonian. The boundary
between these two systems runs in the bottom of the Ludlow bo.ne bed
which may be readily traced in Wales ozily.

On evidence of the lower Gedinnian brachiopod faumas from
Belgium amd on descriptions of the Podolian fossils by R. Kozlowski
(1929) and O. I. Nikiforova (1954), A. J. Boucot (1960, 1962) was led to
infer that the Skata beds of Podolia are post-Ludlovian but pre-Gedinnian.
In correlation with England they correspond to the Ludlow bome bed
and the lower part of the Downtonian, while the beds of Borszczéw
and Czortk6w are referred by A. J. Boucot to the Gedinnian.

The sections from Kellerwald, Thiiringia, Vogtland and Czecho-
slovakia, which have been found to contain the Monograptus hercynicus
zone, are by H. Jaeger (1962) incorporated not only into the Gedinmian
" but even into the Middle Siegen of the Ardemnmes. According to that
author the Lower Downtonian of England, being post-Ludlovian in age,
- corresponds to the M. ultimus — M. uniformis zones from the Barrandian
basin, while the upper part of the Downtonian, the whole Ditbtonian,
and the lower Breconian horizon with Pteraspis dunensis, are the equi-
valetnts of the Monogmptus pmehercymcus and M. hercynicus zone from
younger than Ludlovian as an opm questmn but he is in favour of
placing the Silurian-Devonian boundary in the top of the M. hercynicus’
zone,

O. I. Nikiforova & A. M. Obut (1962) claim that the Skala beds of
Podolia correspond to the whole Ludlow of England and suggest the
introduction of a mew stage for the beds of Borszczéw and Czortkéw
which are younger than Ludlovian. This Tyras stage, commonly assigned
to the Silurian, is said to be the time equivalent of the Lochkov beds
from Czechoslovakia. In relation to England it would represent a strati-
graphic gap, not accurately. defined by the above authors — above the
Upper Ludlow and below the Downtonian. It seems probable that it is
the Ludlow bone bed they had in mind.

R. Horny (1962) states that the beds of Kopanina coincide in age
‘with the Ludlovian beds of England, while the beds of P¥idol and
Lochkov, being younger, correspond to the Downtonian. This is included
into the Gedinnian, the latter being in turn moorporated into the
Silurian.

The present writer’s suggestion concerning the age of deposits
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discussed by him in 1961 is to tentatively regard it as Upper Ludlovian
-until this problem is definitely solved. I :
_ Beds that correspond to those of Rzepin and are enclosed between
the bottom of the Pristiograptus cf. fecundus zone and the top of the
Monograptus angustidens zone are by H. Tomczyk (1962) dated as Upper
Ludlovian. He refutes the opinion of other geologists that the graptolite
zones of M. uniformis, M. praehercynicus and M. hercynicus in Poland,
.Czechoslavakia, Thiiringia and other areas occur above and are younger
than the M. angustidens zome. Consequently that author places the
‘Silurian-Devonian boundary in the top of the M. angustidens zomne, i.e.
“tat the end of the occurrence of the last graptolites”.

Even the above but brief review of the more important papers
-concerning the age of deposits younger than- Ludiovian shows that
.a solution of this problem is very much needed. _

With reference to the graptolite and non-graptolite sections in
‘Poland, most particularity to that from the Chelm borehole, the present
-writer wishes to give here his opinion on this subject.

* There is mo doubt that the paramount prerequisite for the correla-
tion of any beds is the correlation with the classic development area.
Indeed, similarly as in the case of zoological momenclature, a classic
-area has the right of priority. Wales is the classic area for the Ludlovian
stage comprising the Elfomian, Bringewood, Leintwardine and Whitcliffe
‘beds (or stages). Holland, Lawson & Walmsley’s proposition to regard the
Ludlovian as a series calls for wrecognition by an International
Commission. The term Ludlovian stage was introduced by R. L Murchi-
son (1835) and the imclusion into it of younger or older deposits is
contrary to binding regulations.

In the graptolite facies of Poland it is the Gothograptus nasse —
‘Monograptus formosus zones that correspond to the Ludlovian stage thus
conceived, in the non-graptolite facies it is the Wydrzyszow beds of the
“Holy Cross Mts. and the lower part of the Zdan6w beds in the Bardo Mts.
“Younger than the English Ludlovian are beds delimited by the graptolite
zones of Pristiograptus bugensius and Monograptus ‘hercynicus in the
‘bottom amd top respectively of the graptolite facies, the beds of Rzepin
and Bostéw in the Holy Cross Mts. and the remaining part of the Zda-
néw beds from the mon-graptolite facies of the Bardo Mts. They cannot,
therefore, be correlated with the TLudlow of England. They are the time
.equivalents of the Downtonian which — as aiready mentioned here —
is currently regarded by English authors as Devonian. What age should,
therefore, be assigned to beds younger than Ludlovian? The Devonian
.or the Silurian? The reply to this question is extremely complex and
Tmay vary depending on the area and the criteria we use.

If our speculations are based on sections with a predominance of
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graptolite fauna we must admit that there are mo sound reasons for
subdividing the graptolite zomes or for an artificial breaking up of the
evolutionary line of this reliable group of fossils. In Poland a’ continuity
of sedimentation has been found in a number of boreholes, from the zone
of Pristiograptus vulgaris to at least that of Monograptus boué&eki or
M. perneri — in the Chelm borechole even to the M. uniformis zone,
The particular genera and species are closely interlocked; above the
M. formosus zome the graptolites still occur in great abundance and these
younger graptolite zones cannot be referred to the Devonian. Hence, the
graptolite fauna reasonably indicates that beds younger than the tyipical
English Ludlovian, ie. beginning with the M. formosus zone, are still
referable to the Silurian and mot to the Devovian. The same inferences
may be drawn when amalysing the Barrandian sections, even though
these sections lack a continuity.

Other fossils in Poland, associated with graptolites, particularly
brachiopods, lamellibranchs and trilobites, are more Silurian than
Devonian in character. The appearance within the upper parts of these
series of elements of the Gedinnian fauna does not provide conclusive
evidence for its assignment to the Devonian. It is not excluded that beds
in some areas (the Rhine province, Belgium) commonly referred to the
Gedinnian still belong to the Silurian, though they yield no graptolite
fossils.

Indeed, an malysis of the facial character — not only of the Polish

deposits younger than Ludlovian — suggests their closer connections
with the Silurian than with the Devonian, (e.g. continuity of the grapto=
lite facies). Evidently the facial development depended on local condi-
tions, the Caledonian orogeny that developed here being one of the’
decisive factors. Nevertheless, in areas not subjected to the Caledomian
orogeny, distinct facial changes are mot observable until the Upper
Gedinnian.
_ Thus, the facial and faumal development in Poland and Europe
indicate that younger deposits above the typical Ludlow beds certainly
do mot belong to the Devonian but still to the Silurian, At the same time
they are the time equivalents of the Downtonian of England. Now, since
on the basi§ of R. I. Murchison’s Silurian-Devonian boundary the
Downtonian is currently referred to the Devonian, the question arises
whether this boundary is also correct with reference to European
sections. ' '

Amnother open question is the establishment of the stratotypical
section of deposits younger than Ludlowian, and the choice of a mame
for this series of deposits. Some of the prerequisites for a stratotypical
section are: )

- 1) continuity of sedimentation between the younger amd older
deposits, also their marine facial development;
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2) sufficient palaeontological documentation, not based on a single
or a selected faunal group but on a whole faunal assemblage;

3) easy access to the section;

4) accurate correlation with other areas. '

‘Obviously, the discovery of such a section is extremely difficult
and it is hardly to be expected that any one section will meet the above
requirements which the writer believes to be of utmost importance.-

Within the Barrandian basin, in spite of the apparent continuity
of sedimentation, sections of this series display considerable stratigraphic
gaps. In Thiiringia, on the other hand, there is mo reliable palaeonto-
logical documentation of the complete section of beds younger than
Ludlovian because the ochre limestone does not as a rule contain any
index fossils. Neither can the Downtonian section in England be taken
into acoount because it does mot represent typically marine deposits
and is but poorly palaeontologically documented. In Poland, continuity
of sedimentation of marine deposits does occur in the Lysogbra area of
the Holy Cross Mts., but detailed palaeontological descriptions of that
region are still lacking and, moreover, the exposures in that series are
rather poor. Neither do boreholes in the Polish Lowland meet the
necessary requirements. . :

In the writer’s opinion the Podolian section is the only one that
merits 'being taken into consideration. A detailed palaeontological de-
scription of that section is, however, needed, particularly because fol-
lowing the hints of Professor R. ‘Koztowski (oral communication) grap-
tolites have recently been discovered in the Borszezow beds.

Sections from Arctic Canada or Australia may possibly also be
reliable, but our knowledge of these regioms is still inadequate. .

The selection of a suitable section and of a name for the series
between the Ludlovian and the Devonian is, therefore, an open question.
The writer thinks that it calls for intermational discussion with the
cooperation of all interested specialists.

SILURIAN-DEVONIAN BOUNDARY

In many European Silurian areas (England, Germany, Czecho-
slovakia, U.S.S.R., Poland), the Silurian-Devonian boundary is not
~ accurately established and correlation -is very difficult. Doubtless, this

is due to local facial development of the border beds as well as to the
fauna they contain.

. English investigators accept the boundary established by R.I. Mur-
chison, It is based on the well defined and widely spread “Ludlow bone
bed” which comstitutes the bottom of the Downtonian. In correlation
with the ‘European continent, however, this boundary seems somewhat
uncertain and its relability may cause hesitations: -
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1. No equivalents of the “Ludlow bone bed” have so far been
found anywhere in Europe, hence there-are no points for correlation.

2. There is no certainty as regards continuity of sedimentatiomn
between the underlying Whitcliffe beds and the overlying Downtonian.
Perhaps the Ludlow bone bed represents only a fragment of a series of
deposits -that were denuded prior to the deposition of the Downtonian.
A stratigraphic gap of a more closely indeterminate duration may, there-
fore, exist between the Ludlow and the Downtonian.

" 3. The facial chamge itself that occurred between the Ludlow-
-Downtonian boundary cannot provide conclusive evidence for the
determination of the Silurian-Devonian boundary since this change was
caused by the Caledonian orogeny. In other European areas this orogeny
may mot have occurred at all or its activity may have been so limited
that it caused no observable changes. The Holy Cross Mts. may be cited
as an example. In the eastern part of that area the change of the grapto-
lite facies into the greywacke-shale facies occurs already in the Lobo-
graptus scanicus zone, while in the western part it occurs above the
Saetograptus leintwardinensis zone (H. Tomezyk 1956). No facial change
is, however, observable in the Polish Lowland; sedimentation of the
‘graptolite shales eontmued throughout the Ludlovian as well as in
younger beds.

The criteria used for determining the Sllunan—Devoma.n boundary
in England are probably correct for Wales, they canmof, however, be
taken into account. for other. European sections. In the writer’s opinion
the typically Silurian character of beds younger than Ludlovian speaks
in favour of a revision of the boundary that was established for England
by R. I. Murchison.

The aim of the 1958 conference in lPrague was primarily to
establish the Silurian-Devonian boundary on the basis of sections from
the Barrandian "basin. All the participants in that Comference agreed
that this boundary should be placed in the top of the Lochkov beds,
ie. in the uppermost occurrence range of Monograptus hercynicus which
is the youngest graptolite zone. The above.comcept of the Silurian-
-Devonian boundary was followed with satisfactory results in the correla-
tion of sections within Europe and outside of it. This is attributable to
the presence in a number of sections — sometimes very distant — of
M. hercynicus, a reliable index fossil. Moreover, this form ‘terminates
the evolutionary line of Gmptolozdea and this animal group does mnot
appear again.:

Threé variants of the S11ur1an~Devoman lboundary were advanced
at the Bonn -conference in 1960; One coincides with that accepted at
the Prague Conference, another ome is based on the top of the Mono-
_graptus ultimus zome, the third either on the top or the bottom of the



314 L¥CH TELLER
Chart
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Saetograptus leintwardinensis zone. The two last concepts seem hardly
acceptable for reasons as follows. In a paper by the present writer
(Teller 1961) it was pointed out that the distinction of the Monograptus
ultimus zone was not justifiable because its vertical distribution in Po-
land is too wide and its occurrence noted from the Saetograptus leintwar-
dinensis to the Monograptus formosus zone, inclusively. Moreover, one
should take into account that — as stressed by the writer in 1961 — the
boundary of the Kopamna and the Pridol beds is very problematic.
The lack of continuous sedimentation within the border beds, and the
presence there of a stratigraphic gap was already confirmed by Horny
{1962). Should we accept that the top of this zone represents the Silurian-
-Devonian - boundary the latter would be the time equivalent of
R. 1. Murchison’s boundary which the writer supposes ‘barely acceptable
for correlation in the European sections.

The writer also thinks that the third Bomn vanant cannot be taken
into account because according to that comcept the upper part of the
English Ludlow — the Whitcliffe beds (stage) as well as their time
equivalent in Europe — would have to be included into the Lower
Devonian. The Saetograptus leintwardinensis zome would obviously be
very useful in correlation since this form occurs practically in all the
Silurian sections of Eu'ro*p€e but so does also do Monograptus hercynicus
{England excepted).

On evidence of the Silurian sections in Poland, both from the Holy
Cross Mts. and from the Lowland regiom, the writer thinks that the
most justifiable Silurian-Devonian boundary would be that based on the
top of the M. hercymcus zone.

M. hercynicus has not been found in the Holy Cross Mts but in the
Bostéw beds the occurrence is noted of Acastella tzro .in the Chelm
borehole associated with the Monog'raptus uniformis zone. Hence, the
upper part of the Bostéw beds may correspond to the M. hercynicus zone,
while their top may represent the Silurian-Devonian boundary. This is
also reasonably suggested by the change of the argillaceous facies into
an arenacecus one, and it seems justifiable to accept that, beginning with
the predominance of the arenaceous facies we are dealing with the De-
vonian. The youngest graptolite form known from boreholes is M. unifor-
mis while M. hercynicus has never been recorded during drilling. We
do not know much about the transition in the Polish Lowland of the
Silurian into the Devonian, but it seems reasonable to suppose that it
~would also be accompanied by a distinct change of facies.

The Bardo Mts. are the only area in Poland where M. hercynicus
has been found, but the younger deposits are absent there. _

_ In spite of the previously mentioned doubts aroused by the Polish
sections the writer believes that the top of the M. hercynicus zone presents
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the most reliable basis for the establishment of the Sjlurian-Devonian
boundary, and he agrees with those authors who are inclined to place
this boundary in the top of the M. hercynicus zone.

In the interpretation of the border beds between the Silurian and
the Devonian of Poland E. & H. Tomczyk (1962) claim that M. angustidens
is the last representative of the Graptoloidea. This concept is based
on the determination by H. Tomczyk, below the Monograptus formosus
zone in the Zebrak borehole, of such forms as: M. uniformis, M. hercyni-
cus, M. microdon and M. microdon silesicus. In Czechoslovakia, Thiiringia
and the Bardo Mis., however, these forms occur invariably above the
"M. angustidens zone. The above authors make many critical remarks
as to the correctness of the stratigraphy of most of the Upper Silurian
sections in Europe. They are in favour of establishing the Silurian-De-
vonian boundary in the top of the M. angustidens zone. The present
writer thinks that problems connected with the correct establishment
of the Silurian-Devonian boundary call for discussion at international
conferences, with the active cooperation of the interested specialists.

In chart 1 the writer. gives his interpretation of the correlation
of the border beds between the Silurian and the Devonian, and the
correlation of the graptolite zones Pristiograptus bugensius — Monograp-
tus hercynicus in Poland, and their time equivalents in other Eumpean
areas.

FINAL CONCLUSIONS

The speculations in this paper concerning the age of strata younger
than Ludlovian, and the establishment of the SllumaJn-Devmman boundary
may be summed up as follows:

1. The term “Ludlovian stage” should be used in the meaning
determined by R. I. Murchison.

2. Strata younger than Ludlovian but older than Lower Devonian
are closely conniected with the Silurian both faumally and lithologically.

3. A new name in the rank of stage is needed for these beds, to be
determined on the basis of a selected stratotypical section.

4. This stage should be included into the Silurian system.

“B. A'revision of the present Silurian-Devonian. boundary in England
is thought recommendable, with the suggestion to shift it upwands at
least to the top 'of the Downtoman

6. A revision is also believed : necessa'ry of the stratigraphy of beds
at present referred to as Lower Gedinnian -and assigned fo the Devonian,
because they need mnot. all be Gedinnian in age. but may ‘belong .to the
Silurian. :

10



318 LECH TELLER

7. 1t is thought correct to place the Silurian-Devonidn boundary in -
the top of the Monograptus hercynicus zone because other variants of
this boundary impede the correlation of the particular Silurian sections
in Europe and outside of it.

Institute of Geological Sciences
of the Polish Academy of Sciences
Stratigraphic Labo'ratory
Warszawa 22, Al. Zwirki i Wigury 6
Warszawa, October 1963
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L. TELLER

UWAGI O STRATYGRAFII WARSTW MLODSZYCH OD LUDLOWU
ORAZ O GRANICY MIEDZY SYLUREM A DEWONEM W POLSCE I W EUROPIE

STRESZCZENIE: Omoéwlone zostalo zagadnienié wileku warstw miodszych od ludlowu, ktére

zaréwno w llteraturze. polskie] Jak i europejskie] uwasane sg za sylurskie, lecz blednie koreluje

sig jJe z typowym ludlowem Anglll, Zdaniem autora, warstwy te Jako miodsze od ludiowu winny

otrzymaé odrebng nazwe, kiGra bylaby réwnoznaczna & bojectem pletra, a pletro to powlnno

zostad wigozone do syluru. W odniesieniu do granicy sylur-dewon, autor wypowiada sie wza

przeprowadzenlem je] w- stropie poziomu Monograptus hercynicus, proponujac jednocze$nie
rewizje granicy éylur-dewon, ustalone] przez R. I. Murchisons,.

W pracy oméwione zostalo zagadnienie wieku warstw mlodszych od ludlowu,
ktére zar6wno w literaturze polskiej jak i europejskiej uwasane sg za sylurskie.

Autor, w oparciu o profile graptolitowe Nizu Polskiego oraz niegraptolitowe
Gér Swigtokrzyskich, dochodzi do wniosku, ze warstwy od poziomu Pristiograptus
bugensius do Monograptus hercynicus wiacznie nie moga byé paralelizowane z lud-
lowem Anglii, lecz Ze sg one znacznie miodsze i stanowig odpowiednik czasowy
" downtonu. Dla warstw tych, jako mlodszych od ludlowu a starszych od dewonu
dolnego, autor proponuje utworzenie odrebnego pietra, w oparciu o wybrany profil
stratotypowy. Pigtro to — zdaniem autora — winno byé wilaczone do syluru. Nazwe
pigtra’ i wybbr profilu autor pozostawia otwarts, podkrefla jednak, ze profile Polski
i Europy, z wyjatkiem profilu Podola, nie speiniajg wymaganyeh warunkéw profilu
stratotypowego. : . :

‘W pracy oméwione zostalo réwniez znaczenie dla stratygrafii i paralelizacji
profiléw syluru wspSlwystepowania formy Acestella tiro z Monograptus uniformis
na jednej plaszczyinie rdzenia w wierceniu Chelm, stwierdzone po raz pierwszy
w Polsce. s -

Ponadto autor poddaje dyskusji zagadnienie granicy sylur-dewon, stojac na
stanowisku, Ze winna ona byt przeprowadzona w stropie poziomu M. hercynicus,
podobnie jak to przyjmuje szereg innych badaczy. Autor wyraza zdanie, ze dotych-
czasowa granica sylur-dewon w Anglii, ustalona przez R. I. Murchisona, winna
byé poddana rewizji, przy czym wydaje sig, Ze nalezy jg przesunaé ku gbérze, co naj-
mniej do stropu downtonu. Autor proponuje réwniez rewizje stratygrafii warstw,
ktére w chwili obecnej okreflane sg jako dolnoZedyfiskie i zaliczane do dewonu.

. W zalgczone] tabeli korelacyjnej ludlowu 1 warstw mlodszych ‘od ludiowu
autor interpretuje wazniejsze profile syluru w Polsce i Europie w §wietle wilasnej
koncepcji.

" Zakted Nauk Geologicznych PAN
Pracownia Stratygrafii .
Warszawa 22, Al. Zwirki i Wigury 6
-Warszawa, w paidzierniku 1963 r.
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