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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 (Ps6unuH,. 1951; Hecrtop, 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,
Sitmacto, 1977) these rocks formed in the high energy shoal environments and in the
moderate to low-énergy opeu-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 optimél conditions. As for the Estonian
sequence its stromatoporoid succession is 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 stromatéporoid fauna.

Towards the centre of the Baltic Basin biomicritic nodular limestones of the ppéh
shelf are replaced with marlstones, considered as deposits of a relatively gentle basin
slope (Hectop, D3#macro, 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. Thereforeb stromatoporoids are lacking in the
middle Silurian of Latvia, West Lithuania and Scania. The transition belt from-ﬁhe
shelf limestones to the slope mudstones is characterized by improverished fauna of com=
pafatively long-range species of stromatoporoids, “giving a specific succession of
deeper water assemblages. Such lateral differentiation of stromatoporoid 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 belongjto:thé

comparatively long-ranging ones, .while the rich and diverse . stromatoporoid fauna in
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The Stromatopora impexa Commuinity

On Gotland the earliest stromatoporoids hitherto known are these of the Uppear

Visby Marls. It is remarkable that almost all the Upper Visby species cccur also in

o

similar nodular limestones and marls of the Estonian Jaani Formaticn, exposed in ths
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 "Pseudolabechia’
hessland? and C(Clathrodictyon Iinnarssoni 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 Densastroma pexisum and Clathrodictyon éimblem, 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 Lin-
narssont 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 succession. A few specimens of these species have also been reported from the
basal part of the H&gklint Beds. Therefore the upper boundary of the Stromatopora im-
pexa Zone may actually lay within the limits of the Hogklint Beds and may coincide with
the boundary between its "a" and "b" or even "b" and "¢" units. In 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 tenuts 1is the most common species in the H6gklint and Tofta Beds of Got-~
land, particularly in the massive reef limestones of the former and in the Spongiostroma
Limestone of the 1a£ter. In Estonia the same species occurs abundantly in reef lime-
stones and associated rocks in the Vilsandi Bedé of the early Jaagarahu age. In places
Vikingta tenu<s 1is accompanied by Vikingia vikingi and Syringostromella yavorskyi. In
Estonia the latter species was not earlier ‘separated from Vikingia 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 Vikingia 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-
eyt '

The Vikingia tenuis Community is apparently raiher 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 (Kanwo, 1970, p. 198) on the basis of the in-
direct correlations of the outcrop sections, does not evidently have enough ground.
Thé data obtained through the investigation of tabulate corals (Knaamausz, 1977) ahd
chitinozoans (V. Nestor, 1982) confirm the .same.

The elements of the fauna with VZkingza tenuis have not been recorded from other
regions. Some similar species (Vikingia demshynensis, "Pseudnlabechia nik<iforovae) oc

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

"The Ecelimadictyon astrolaxum Community

. Rather thick and variable Slite Group of Gotland contains diverse stromatoporoid
fauna. Unfortunately most of the stromatoporcid species in the Slite Group occur in a
single or in very few localities and therefore are nét of interest as zonal forms. Only
such species as Stromatopora cf. psudotuberculata, Ecclimadictyon astrolaxum,
E. macrotuberculatum, Densastroma podolicum, D. pexisum, Simplexodictyon gimplex are
moré wide-spread. The latter four are of rather wide stratigraphical range and are
therefore of less interest. Theérefore Ecclimadictyon astrolaxum is the most character-
istic species for the stratigraphical interval considered. In Estonia it is rather
abundant in some outcrops (Tére, Sepise) of the Maasi Beds of middle Jaagarahu age.

According to the data by K. Mori (1968) Ecclimadictyon 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 Ecclimadictyon astrolazum there are some other species common for the
Slite and Maasi Beds. Ecclimadictyon macrotuberculatum and Simplezodictyon validum are
more notable. Evidently specimens of the latter species were described by K. Mori
(1968) as representatives of Clathrodictyon 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 Ecelimadictyon 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
Aetinodictyon. Obviously the middle Wenlock was one of the ages of nearly cosmopolitic
distribution of certain stromatoporoid species. Unfortunately identification of the
species of Ecclimadictyon 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 Simﬁlemodictyon simplex. A few specimens of these
species occur also in the Hb6gklint Beds. In the Upper Visby Marls these species occur
partly together with the representatives of the Stromatopora impexa Community (Shick-
gardsbaden, Vattenfallet, Kneippbyn, Hﬁgkliht). In 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 Karlst D. pexisum and Clathrodictyon simplex
have been met together with the specific forms Ferestromatopora insularis and FPlumata-
linia demsa. It is reasonable to suppose that Densastroma pexisum and Clathrodictyon
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 (BorossneHckas, 1976). In the same beds and lower, in the

Demsha Beds C(lathrodictyon 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 Lebechiq eorferta Community

In the East-Baltic area stromatoporoids are insufficiently known from the upper
part of the Wenlock (nassa/ﬁudensis 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 £eclimadictyon
astrolaxum is directly followed by the Labechia conferta Community, which occurs in the
Halla Beds. Stromatoporoids of this stratiéraphical level mostly occur in coral and
reef limestones and are even partly connected with oolitic limestones. Labechia con-
ferta ié the most common species in the Halla Beds. (Clathrodictyon striatellum (= Ste-
lodictyon 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
macrotuberculatum 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. i

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 Wenlcck,
Dormington). Thus the correlation of the Halla Beds and the Wenlock Limestone is well
supported by stromatoporoids. More difficult is the question whether the Labechia 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 (BorossiieHCkas,
1976 and author's data). On the same stratigraphical level I have identified Stelo~
dictyon 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. I

The Parallelostroma tenellum Community

Oon Gotland the Lalcchio zonferta Community is succeeded by those of the Parallelo-
stroma tencllum. Taxonomical content and distribution of the fauna with Parallelosiroma
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 baltiei-
vaga, Actinostroma 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 of the Hemse Group. Those are Syringostromella borealis, Stromatopora ve-

~nukovi, Parallelostroma typicum, Stromatopora earteri, Clathrodictyon convictum, Eccli-~

madictyon robustum, suggesting great affinity of the Klinteberg stromatoporoid fauna to
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the succeeding Ludlovian cones. 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 segquence 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 7
stélliparratum is most common in the KuusnBmme Beds of the Rootsikiila Stage, but a few
spebiméns have also been found from the Paadla Stage (Hectop, 1966). -The fauna with
Ar&neosuétrbma stelliparratum is scanty. Besides A. stelliparratum it only contains
Eéclinadictyon pobustum and Densastroma podolicum of a comparatively wide stratigra-
phical'fangé.

.v’7It seems that the Araneosustroma stelliparratum Community is a lateral ,equivalent
of the Parallelostroma tenellum Community and i%; probably - inhabited a more restricted,
near-shore part of the sea. Such opinion is supported by new data concerning the dis-
tribution of stromatoporoids in a section of the Southern part of Novaya Zemlya
(Hequp, 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 ané normal-marine

carbonate deposits.
The "Pycnodictyon' densum Community

The Labechia conferta and Parallelostroma tenellum . Community were 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
"pPyenodictyon” 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 the deeper water succession the "Pycnodictyon' 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 "Pyceno-
dictyon" densum Community is rather complicated, especially when the material is re-
crystallized. Therefore in Estonian sequence "Pyenodictyon" densum was not distin-
guished. Probably specimens of this speciés were earlier linked with the species Dens-

astroma podolicum.
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Summary

} The present paper distinguishes five successive stromatoporoiq commqpities spread
in the shallow water sections of the Baltic Silurian .Basin, in the stratigraphical =
terval corresponding to the Wenlock Series by now accepted correlatiéhs: In the ascend-
ing order they are: Stromatopora <impexa, Vikingia tenuis, Ecelimadictyoh’&sthZdéﬁﬁg'
Labechia conferta and Parallelostroma tenellum Communities. However, there ié a po§3i4
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 "Pycnodictyon" densum are distinguished.

References
Mori, K. Stromatoporoids from the Silurian of Gotland. P. 1. - Stockholm Contr. Geol.,
vol..19,. 1968, 100 p-
Mori, K. Stromatoporoids from the Upper Silurian of Scania, Sweden. - Stockholm Contr.

Geol,, vol. 21, 1969, p. 43-52,
Mori, K. Stromatoporoids from the Silurian of Gotland. P. 2. - Stockholm Contr. Geol.,
vol. 22, 1970, 152 p.

Mori, K. Stromatoporoids from the Silurian of the Oslo Region, Norway. - Norsk Geol.
Tidsskrift, vol. 58, 1978, p. 121-144. )
Nestor, H. On the ecogenesis of the Paleozoic stromatoporoids. - Mem. Bureau Rech.

Geol. Min., No. 89, 1977, p. 249-254,

Nestor, H. Stromatoporoids. In: Jaanusson, V., Laufeld, S., Skoglund, R. (ed.). Lower
Wenlock faunal and floral dynamics - Vattenfallet section, Gotland. = In: Sveriges
Geologiska Undersdkning ser. C, n:o 762, Avhandlingar och Uppsatser, Rrsbok 73 Nr.
3, 1979, p. 63-64.

Nestor, V. Correlations of East Baltic and Gotland Silurian by chitinozoans. In: Eco-
stratigraphy of the East Baltic Silurian.:;Tallinn, 1982, p. 89-96.

Nicholson, H. A. A monograph of the British stromatoporoids. Palaeontographical Soc.
London. 1886-1891, 234 p.

Aanos A., Kanpo [I., KinaamanH 3., Hecrtop X., 3#nacTo P. CrpaTurpaduieckas cxeMma cunypa
3cToHMM. - U3B. AH 3CCP, Xum. reom., T. 25, ® 1, 1976, c. 38-45.

Bosmpmakosa JI. H. CTPOMaTOMOPOHIEH CHJIYPa M HHXKHErO IeBoHa llomosuu. - Tp. [ajeoHTON. HH-
Ta AH CCCP, T. 141, 1973, 136 c.

Kanvo M. JI. /pend./. Cunyp 2cToHuu. TamnuH, Banryc. 1970, 343 c.

KnaamMasn 3. P. K koppenaunuu paspe30B Buc6wckoro somomnazna /o. 'oTsadn/ u riauHTa CeBep-
Horo Caapemaa /3cToHus/ mo kopajuiam. - HW3B. AH 2CCP, T. 26, Xum. T'eon., 1977,
1, c. 33-37.- oy

HecTtop X. 3. CrTpoMaTOnoOpoHIEeH OPHOBHKA U JUIAHIOBEPH SCTOHMU. Tasumu, 1964, 111»cQ 

HecTtop X. 3. CTpOMaTONOpPOHIEH BeHnéxa W JIYyOJIOBa DCTOHHUH. TaJUIuH, Banryc, 1966;:87.c.

HecTtop X. 3. CrpoMaTomopouzeu. B KH.: Cunyp ScrToHuu. TauimH, Banryc, 1970,'c.166%il4.

Hectop X. 3., 3Ji#tHacTo P. 3. <QauuanbHO-CEeOUMEHTOJIOTUYECKAA MOIEJb HaneosénTﬁnékérb:cu—
JIYPUHCKOT'O IMEePUKOHTHHEHTAJIbHOI'O GaccerHa. B KH.:’¢éuHH u QayHa cuiypa HpnﬁénTnKH.
Tamms, AH 3CCP, 1977, c. 89-121. ' v

PabunuH B. H. CTpomaTomopounien ScToHCkoH CCP /cuiyp M Bepxu opmoBuka/. Tp. Bcec. HedT.

H.-H. IeoJyl.-pa3B. HH-Ta /BHUTHU/, HOB. cep., 1951, Bmm. 43, 68 c.

49



NOCHENOBATEJIEHOCTB CTPOMATOLIOPAT B CPEJOHEM CHUJIVPE BAJITUKHU

X. B. HecTop

B MEJIKOBOOHHX paspesax BaJTURCKOI'O CHJIYPUICKOI'O 6accenﬂa B CTpaTUrpaduuecKkoM HH-
TepBajie MO NPUHATOMX B HACTOAMEEe BPEMA KOPPENAUWH COOTBETCTBYWMEM BEHJIOKY, BHOEJIEHO' HATH
ocJijieqoBaTeJIbHEX COOGImEecCTEB CTpomaionopaf. CHu3y BBepX 3TO coobmecTBa Stromatopora im-
pexa, Vikingia tenuis, Ecclimadictyon astrolaxum, Labechia conferta, Parallelostroma
tenellum. He. HCKIIOUYEHO, 4YTO MOCJIefHEee K3 HUX HMMEET YXe PaHHEeJNyIJIOBCKHN BO3pacT. I[IOTeH-
LHaNbHO 3TH COOOBMEecTBa MOT'YT CHYXHUTH OCHOBON O 30Ha/IbHOT'O CTaHOapTa CTPOMaTONOpaT B
BaJITUMCKOM M COCEeIHHX pervoHax.

B 6oJsylee I'IIyGOKOBOIHEX paspesaxX pacHpOCTPaHAITCA coobmecTBa Densastroma pexisum H
"Pyenodictyon" demsum, npuYeM IepBOe M3 HUX COOTBETCTBYeT 30HaM S. impexa, V. tenuis H
E. astrolaxum, BTOpasa = 30BaM L. conferta u P. tenellum B MEIKOBOIHON IOCJIEHOBATEJILHO-
CTH.
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