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THE BALTIC MIDDLE SILURIAN STROMATOPOROID SUCCESSION

H. Nestor

Although a remarkable number of regional taxonomical and biostratigraphical papers
has been published on the Silurian stromatoporoids during last decades, there does not
still exist a formal zonal stromatoporoid standard for any region. The Baltic area of-
fers good opportunities for elaborating such a standard for stromatoporoid stratigraphy
due to relatively detailed researches covering Silurian outcrop areas on both sides of
the Baltic Sea (Pa6uHuH, 1951; HecTop, 1964, 1966, 1970; Nestor, 1979; Mori, 1968, 1969,
1970, 1978).

The aim of the present paper is to summarize the existing data on the distribution
of stromatoporoids in the Baltic middle Silurian (Wenlock). The main attention is paid
to the species distributed both in the East Baltic and Gotland sequences.

General remarks on the stromatoporoid distribution

Due to their relatively narrow ecological ranges stromatoporoids are distributed
in Silurian rocks rather unevenly. The richest and the most diverse stromatoporoid as-
semblage occurs in the sparitic, biomicritic and argillaceous limestones of shallow
water genesis, distributed in the border areas of the Baltic Silurian sedimentary
basin. According to the generalized facies-sedimentary model of the basin (Hecrop,
SnuHacTo, 1977) these rocks formed in the high energy shoal environments and in the
moderate to low-energy open-shelf environments (Nestor, 1977). In the territory of Got-
land and Estonian .outcrop areas such conditions prevailed almost throughout the whole
Silurian period. These areas offer the best possibilities for following the succession
of stromatoporoid faunas in the shallow water optimal conditions. As for the Estonian
sequence its stromatoporoid succession 1is not so complete as in the Gotland sequence.
There are several gaps in the stratigraphical distribution of stromatoporoids caused by
the presence of £ongues of lagoonal or restricted-shelf deposits (various dolomitic
sediments) in which stromatoporoids are lacking. The latter are more common for the
Wenlock-Ludlow boundary beds, i.e. for the Jaagarahu, Rootsikiila and Paadla Formations.
In the Gotland area Silurian sediments accumulated almost without exception in the
normal-marine environments and therefore they contain a very rich stromatoporoid fauna.

Towards the centre of the Baltic Basin biomicritic nodular limestones of the open
shelf are replaced with marlstones, considered as deposits of a relatively gentle basin
slope (Hectop, D3nHacTto, 1977) and the latter, in turn, with graptolite bearing mud-
stones and shales of the axial depression of the gulf-like basin. As a rule, the latter
facies do not contain stromatoporoids. Therefore stromatoporoids are lacking in the
middle Silurian of Latvia, West Lithuania and Scania. The transition belt from the
shelf limestones to the slope mudstones is characterized by improverished fauna of com-
paratively 1long-range species of stromatoporoids, giving a specific succession of
deeper water assemblages. Such lateral differentiation of strcmatoporoid fauna was
earlier mentioned by K. Mori (1970), who noticed that in western Gotland marls and mar-
ly limestones include only a few species of stromatoporoids, which all belong to the
comparatively long-ranging ones, while the rich and diverse stromatoporoid fauna in
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massive reef 1limestones and in surrounding stratified limestones of eastern Gotland
changes more rapidly. In the present paper two parallel successions of zonal assem-
blages have been distinguished (Table 1):one for shallow water, another for deeper water
deposits. Actually there does not exist any distinct boundary between these contempo-
raneous lateral assemblages and partly deeper water species occur also togethér with the
shallow water ones, gradually replacing each other.

Composition of the zonal standard

The most wide-spread species of

stromatoporoids were preferred for out-

Table 1
working of the zonal standard iven in . . o . o
B ) ' 9 The Baltic middle Silurian stromatoporoid communities
Table 1. The medium column of the and species common for Estonia and Gotland
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o E. macrofuberculatum @ E'
the stratigraphical units which are not w Simplexodictyan validum E.‘T’
characterized by stromatoporoids yet, L Vikingia tenuis m-':'- Tofta
have been shown in Table 1 in |\ Vilsandi | V. .Wk'”.g’ ) EE" Hégklint
square brackets.Species are distributed Syr/ngasframflla yavarskyi -E%' _____
» [=]
in sections rather sparsely and mostly r= [Ninasg] M%&E . :__FL: UVisby
they do not offer any possibility for o | Paramaja "Z,fef-l/;dﬂjb" = .ESS/and’. é-ﬂ
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tracing exact boundaries between the

stromatoporoid biozones. Conventionally
the latter are considered coincidental
with the boundaries of the local topo-
stratigraphical units. If the unfit of the boundary 1is obvious or if its position is
very obscure, it is shown in Table 1 by the broken line. If in the table the column of
the shallow water 2zonal assemblages is divided into two parts by double line then on
such stratigraphical levels there do not exist stromatopuroid species common for both
the East Baltic and Gotland areas and the species listed on both sides of the double

line occur only in the corresponding area.
Succession of stromatoporoid communities

Detailed data on the distribution of stromatoporoid species in localities of Got-
land and Estonia have been presented in the special papers (Mori, 1968, 1970; HecTop,
1966, 1970; Nestor, 1979) and they are not repeated here. Additional data are commented
below if necessary.
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The Stromatopora impexa Community

On Gotland the earliest stromatoporoids hitherto known are these of the Upper
Visby Marls. It is remarkable that almost all the Upper Vishy species cccur also in
similar nodular limestones and marls of the Estonian Jaani Formaticn, exposed in the
cliffs of the northern coast of Saaremaa {Liiva, Panga, Suuriku) immediately below the
lower boundary of the Ninase Member. Some of these species such as "Pseudoiabechia’
hessland? and Clathrodictyon Linnarssoni have not been described in the author's
earlier paper (Hectop, 1966) due to some taxonomical difficulties. Now their presence is
well established in the Estonian sequence.

Actually the most common stromatoporoid species in the Upper Visby Beds and Jaani
Formation are Pensastroma pexisum and Clathrodictyon simplex, but these species have a
wider stratigraphical and ecological range. and are considered here as the main repre-
sentatives of the Lower Wenlock deeper water stromatoporoid assemblage (p. 44 ). At the
same time such rather wide-spread species as Stromatopora impexa, Clathrodictyon Llin-
narssoni and "Pseudolabechia" hesslandi? are mostly confined to the Upper Visby and
Jaani levels and could be treated as the zonal assemblage of a more shallow-water
faunal succgssion. A few specimens of these species have also been reported from the
basal part of the Hogklint Beds. Therefore the upper boundary of the Stromatopora im-
pexa Zone may actually lay within the limits of the H&gklint Beds and may coincide with

the boundary between its "a" and "b" or even "b" and "c" units. 1In the Estonian se-
quence the boundary probably coincides with the base of the Jaagarahu Stage.
Hitherto species typical of the Stromatopora impexa Community have not been re-

ported from the other regions.
The Vikingia tenuis Community

Vikingia tenuis 1is the most common species in the H&gklint and Tofta Beds of Got-
land, particularly in the massive reef limestones of the former and in the Spongiostroma
Limestone of the latter. 1In Estonia the same species occurs abundantly in reef lime-
stones and associated rocks in the Vilsandi Bedé of the early Jaagarahu age. In places
Vikingia tenu-s 1is accompanied by Vikingia vikingi and Syringostromella yavorskyi. In
Estonia the latter species was not earlier ‘separated from VikingZa tenuis but as the
latter examination of the collection has confirmed, it definitely occurs in Jaagarahu
locality besides V. tenuis. On Gotland a few specimens of V<Zkingia tenuis have also
been recorded from the uppermost part of the Visby Beds and from the lower part of the
Slite Beds (Mori, 1968). Thus there is a certain overlap of the stratigraphical ranges
of the zonal stromatoporoid species and the both boundaries of the Vikingia tenuis Zone
could be fitted with the boundaries of the topostratigraphical units only conventional-
ly.

The Vikingia-tenuis Community is apparently raether specialized ecologically and it
is mainly restricted to the reef facies. At the same time it has arather narrow strati-
graphical range, as it has not been recorded neither from the small Upper Visby patch
reefs below, nor from the reefs of the Slite Group higher in the sequence. Therefore
the opinion about different age of the Vikingia tenuis Community in Gotland and Estonian
sequences, expressed earlier by Kaljo (Kaneo, 1970, p. 198) on the basis of the in-
direct correlations of the outcrop sections, does not evidently have enough ground.
The data obtained through the investigation of tabulate corals (KnaamanH, 1977) and
chitinozoans (V. Nestor, 1982) confirm the .same.

The elements of the fauna with VZkingia tenuis have not been recorded from other
regions. Some similar species (Vikingia demshynensis, "FPseudnlabechia" nikiforcvae) oc

cur in the Restevo and Demsha Beds of the Kitaigorod Stage of Podolia (Bonmuwakosa,
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1973), which are roughly contemporaneous to the Vikingia tenuis Zone but are rcpre-
sented by different lithofacies.

The Ecclimadictyon astrolarum Community

Rather thick and variable Slite Group of Gotland contains diverse stromatoporoid
fauna. Unfortunately most of the stromatoporoid species in the Slite Group occur in a
single or in very few localities and therefore are not of interest as zonal forms. Only
such species as Stromatopora cf. psudotuberculata, Ecclimadictyon astrolaxum,
E. macrotuberculatum, Densastroma podolicum, D. pexisum, Simplexodictyon simplex are
moré wide-spread. The latter four are of rather wide stratigraphical range and are
therefore of less interest. Therefore Ecclimadictyon astrolaxum is the most character-
istic species for the stratigraphical interval considered. 1In Estonia it is rather
abundant in some outcrops (T86re, Sepise) of the Maasi Beds of middle Jaagarahu age.

According to the data by K. Mori (1968) Ecclimadiectyon astrolaxum occurs both in
the lower and in the upper parts of the Slite Group while many other species are re-
stricted to one of the parts. Unfortunately at the present time the data are too scanty
for a more detailed subdivision of the Slite Group by stromatoporoids.

Besides FEceclimadictyon astrolaxum there are some other species common for the
Slite and Maasi Beds. Ecclimadictyon macrotuberculatum and Simplexodietyon validum are
more notable. Evidently specimens of the latter species were described by K. Mori
(1968) as representatives of C(lathrodictyon cf. argutulum and Diplostroma yavorskyt.
Both stratigraphical units contain also Densastroma pexisum and Simplexodictyon simplex
of wide stratigraphical range.

One of the characteristic features of the stratigraphical interval considered is
very diverse fauna of the representatives of Ecclimadictyon and some related genera.
The same phenomenon has been observed in many other regions, particularly in the Arctic
areas, the Urals, Siberia, Central Asia where the so-called "Wenlockian fauna" of
stromatoporoids contains abundantly representatives of Ecelimadietyon, Neobeatricea and
Actinodictyon. Obviously the middle Wenlock was one of the ages of nearly cosmopolitic
distribution of certain stromatoporoid species. Unfortunately identification of the
species of Ecelimadietyon and related genera is very difficult and they are of less
correlative significance than many other stromatoporoids.

The Densastroma pexisum Community

In many parts of the Upper Visby and Slite Beds the most common stromatoporoid
species are Densastroma pexisum and Simplexodictyon simplex. A few specimens of these
species occur also in the Hbgklint Beds. In the Upper Visby Marls these species occur
partly together with the representatives of the Stromatopora impera Community (Sn¥ck-
gardsbaden, Vattenfallet, Kneippbyn, H8gklint). 1In Slite Marls in the western part of
Gotland (Westergarn, Klinteby) these species are the only representatives of stromato-
poroids. In the Lerberget Marls of Stora Karlsd D. pexisum and Clathrodictyon simplex
have been met together with the specific forms Ferestromatopora insularis and Flumata-
linia densa. It is reasonable to suppose that Densastroma pexisum and Clathredictyon
simplex inhabited the most deep water marginal areas of stromatoporoid settlement dur-
ing the whole early Wenlock time. Towards the shore stromatoporoid fauna gradually en-
riched with more short-range species, while the role of deeper water elements decreased
respectively. Consequently, the fauna with Densastroma pexisum may be treated as a
deeper water equivalent of the shallower water Stromatopora impexa - Vikingia tenutis -
Ecclimadictyon astrolarum succession.

In Podolian sequence Densastroma pexisum has been mentioned from the Chercha Beds
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of the Kitaigorod Stage (BorosasneHckas, 1976). In the same beds and lower, in the
Demsha Beds C(Clathrodictyon microstriatellum occurs, which is very similar and even may
be conspecific with Clathrodictyon simplex. Presumably the major part of the Kitaigorod-
Stage roughly coincides with the range of the Densastroma pexisum Community and is also
ecologically comparable.

The Lebeehiq eonferta Community

In the East-Baltic area stromatoporoids are insufficiently known from the upper
part of the Wenlock (naaea/iudensis Zones of the graptolite succession). Hitherto there
are no data on their occurrence in the Tagavere Beds (upper Jaagarahu) and very few
evidence in the Viita Beds (lower Rootsikiila). In the shallow water sequence of Gotland
the stromatoporoid succession is more complete. Here the fauna with £ecelimadietyon
astrolaxum is directly followed by the Labechia conferta Community, which occurs in the
Halla Beds. Stromatoporoids of this stratigraphical level mostly occur in coral and
reef limestones and are even partly connected with oolitic limestones. Labechia con-
ferta is the most common species in the Halla Beds. Clathrodictyon striatellum (= Ste-
lodietyon Bogoyavlenskaya, 1969), Clathrodictyon vesiculosum and Stromatopora antiqua
are the other species, typical of that part of the sequence.

Although some of the Halla species also occur in the sequence lower (Ecclimadictyon
maerotuberculatum in the Slite Beds) and higher (Stelodictyon striatellum in the Klin-
teberg Beds at Klinte), as the whole, the Labechia conferta Community is comparatively
distinct.

It is remarkable that all the most common species of the Halla Beds (L. conferta,
Cl. vesiculosum, S. striatellum) have been described by H. Nicholson (1886-1891) from
the Wenlock Limestone of the Welsh borderland (Dudley, Ironbridge, Much Wenlock,
Dormington) . Thus the correlation of the Halla Beds and the Wenlock Limestone is well
supported by-stromatoporoids. More difficult is the question whether the Lablechia con-
ferta Zone corresponds to the whole extent of the Wenlock Limestone section or only to
some part of it. Relying merely upon the scanty stromatoporoid data the first possibi-
lity seems more likely as the known stromatoporoid-fauna of the Wenlock Limestone looks
rather unitary and does not contain typical representatives of neither Slite nor Klin-
teberg faunas of Gotland.

In Pcdolian sequence Labechia conferta is common in the Muksha Beds (BoroseneHckas,
1976 and author's data). On the same stratigraphical level I have identified Stelo-~
dietyon striatellum (loc. Bagoviza).

Consequently, Labechia conferta Zone is discernable in different regions of Europe
and it roughly coincides with the Halla Beds in Gotland, the Wenlock Limestone in
Britain and the Muksha Beds in Podolia.

The “ara’'leloctroma tenellum Community

On Gotland the Lualrchic zonforta Community is succeeded by those of the Parallelo-
stroms tos.ollum. Taxonomical content and distribution of the fauna with Paralielostroma
tenellum are rather badly delimited. P. tenellum itself is distributed in the middle
and upper parts of the Klinteberg Beds and occurs in the outcrops of the middle part of
the island. Some other species specific to the Klinteberg Beds (Plumatalinia baltici-
vaga, Actincstroma botvaldavikense) have been known by a few specimens from a limited
number of localities. Quite a lot of the Klinteberg species pass over into above laying
limestones cf the Hemse Group. Those are Syringostromella borealis, Stromatopora ve-
nukovi, Parallelostroma typicum, Stromatopora carteri, Clathrodictyon conviectum, Eccli-

madictyon robustum, suggesting great affinity of the Klinteberg stromatoporoid fauna to
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the succeeding Ludlovian ones. True enough, Stromatopora carteri is one of the species
erected on the basis of the material from the Wenlock Limestone of the Welsh border-
land, but exact identification of that species is extremely complicated as very similar

forms are distributed from Wenlock to Givet.
The Araneosustroma stelliparratum Community

In Estonian sequence Parallelostroma tenellum has not been found yet. In the local
stromatoporoid succession his position is probably occupied by the Araneosustroma stel-
liparratum Community. The latter species itself, earlier described as C(lathrodictyon ?
stelliparratum is most common in the Kuusn8mme Beds of the Rootsikiila Stage, but a few
specimens have also been found from the Paadla Stage (HecTop, 1966). The fauna with
Araneosustroma stelliparratum 1is scanty. Besides A. stelliparratum it only contains
Ecelinadictyon robustum and Densastroma podolicum of a comparatively wide stratigra-
phical range.

It seems that the Araneosustroma stelliparratum Community is a lateral equivalent
of the Parallelostroma tenellum Community and it probably inhabited a more restricted,
near-shore part of the sea. Such opinion is supported by new data concerning the dis-
tribuﬁion of stromatoporoids in a section of the Southern part of Novaya Zemlya
(HecTop, 1982, in press). There, in the section of peninsula Khatanzei Parallelostroma
tenellum and Araneosustroma ex gr. stelliparratum have been found together in the upper
part of the Klenov Formation, represented by interlayering lagoonal and normal-marine

carbonate deposits.
The "Pycnodictyon" densum Community

The Labechia conferta and Parallelostroma tenellum.Community weére treated as suc-
ceeding shallow water stromatoporoid communities. Their lateral, deeper water analogue
may be the "Pycnodictyon" densum Community (probably synonym of Densastroma), which oc-
curs in the Mulde Marls of Gotland and also passes over into the Hemse Marls. Besides
"Pyenodictyon" densum Actinostromella aff. vaiverensis is another common species for
Mulde and Hemse Marls. These two fine-reticulate stromatoporoids are most frequent in
outcrops of the western part of Gotland, whereas other species are found there in a ve-
ry few specimens.

In fhe deeper water succession the "Pyenodictyon" densum Community replaces the
Densastroma pexisum Community stratigraphically. Both have rather wide stratigraphical
range corresponding to three or more stromatoporoid zones in the shallow water succes-
sion.

The distinction of the fine-reticulate species of Densastroma pexisum and "Pycno-
dictyon" densum Community is rather complicated, especially when the material is re-
crystallized. Therefore in Estonian sequence "Pycnodictyon" densum was not distin-
guished. Probably specimens of this species were earlier linked with the species Dens-

astroma podolicum.
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Summary

The present paper distinguishes five successive stromatoporoid communities spread
in the shallow water sections of the Baltic Silurian .Basin, in the stratigraphical in-
terval corresponding to the Wenlock Series by now accepted correlations. In the ascend-
ing order they are: Stromatopora impexa, Vikingia tenutis, Ecclimadiectyon astrolatum;
Labechia conferta and Parallelostroma tenellum Communities. However, there is a possi-
bility that the last community already belongs to the lowermost Ludlow. Potentially
these communities may serve as a basis for a zonal stromatoporoid standard of the
Baltic and adjacent regions. 1In the same stratigraphical interval in deeper water,
marginal areas of the distribution of stromatoporoids two communities -.Densastroma

pexisum and "Pyenodictyon'" densum are distinguished.
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TIOCJIENOBATEJIBHOCTE CTPOMATOIIOPAT B CPEINHEM CHIJIYPE BAJITHKH

X. 3. HecTop

B MeNKOBOOHHX pa3pe3ax BaJITHICKOro CHJIYPHHACKOro GacceffHa B CTpaTHrpadUYeCKOM HH-
TepBaJjie 110 NMPHHATON B HACTOAmMEEe BpPEeMsA KODPPEeJIAUHMH COOTBETCTBYKMEM BEHJIOKY, BHIOEJIEHO NATH
nocnenoBaTeNbHHX cCcOooOBMEeCTB CTpoMaTonopaT. CHH3y BBepxX 3TO coofmecTBa Stromatopora im-—
pexa, Vikingia tenuis, Ecclimadictyon astrolaxum, Labechia conferta, Parallelostroma
tenellum. He HCKIMIOUEHO, YTO MOCJIefHEe H3 HHX HMeeT yXe DaHHeNyIUIOBCKHH BO3pacT. IlOTeH-
LIHAJIbHO 3TH CoOOmMEeCTBa MOTYT CJYXHThb OCHOBOI [UIS 30HAJNILHOIO CTaHOapTa CTpPOMAaToOmopaT B
BaJITUACKOM M COCEeOHHX DpermoHax.

B Gonee rnyGOKOBOOHHX paspe3axX pacCHpOCTPAaHAKNTCA coofmecTBa Densastroma pexisum H
"Pycnodietyon" densum, mNpHYeM nepBOoe M3 HHUX COOTBETCTBYeT 30HaM S. impexa, V. tenuis #
E. astrolaxum, BTOpas - 30HaM L. conferta u P. tenellum B MEJIKOBOAHOR MNOCJIeOOBaTeNbHO-
CTH.
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