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INTRODUCTION

The purpose of this paper is to describe the results of a detailed morphological and
taxonomical investigation of the Tabulata from Norway, Sweden (Island of Gotland) and
from the erratic boulders of Poland. The stratigraphical correlation of Silurian in the above
mentioned areas and in Estonia is given. These studies have also thrown some new light upon
the development of Tabulata during Silurian in the Scandinavian-Baltic region.

A hundred and seven species assigned to twenty-six genera are described in the present
paper. Thirty-six of the species and four of the genera are new. Moreover, a new family has
been established.

The material from Norway was made accessible to the author by Paleontologisk Museum
in Oslo. This material comes from the collections of J. KIaEr (1893—1902, 1905, 1908, 1910).
Some specimens considered in the present account were also collected by L. STGRMER in 1918,
by P. STorMER in 1938, and by TH. KJERULF.

The collections from the Island of Gotland were put at the disposal of the present author
by Institut Royal des Sciences Naturelles de Belgique in Brussels, and by Naturhistoriska
Riksmuseets, Paleozoiska Avdelning, in Stockholm. Some additional material was collected
by Prof. K. Pozaryska, Palacozoological Institute, Polish Academy of Sciences, Warsaw,
and by the present author herself.

The large collection from the erratic boulders of Poland was given to the present author
by Palaeozoological Laboratory, Polish Academy of Sciences, Poznan. A part of the material
described comes also from the collections of Prof. R. Koztowskr and Prof. E. PASSENDORFER.
Several specimens were collected by Dr. S. Rubpowski, Laboratory of Dynamic Geology,
University of Warsaw, and by the present author.

The work was completed in the Palaeozoological Institute, Polish Academy of Sciences
in Warsaw, in 1962—1966.

The comparative studies of the material described here with the Tabulata from Estonia
were carried out in the Laboratory of Palaeozoology, Geological Institute of the Estonian
Academy of Sciences in Tallinn. The classic development of Silurian and Ordovician sediments
in Estonia and their similarity with the corresponding deposits in Sweden (Island of Gotland)
and Norway (Oslo region) made possible the stratigraphical correlation of particular stages
and substages, as well as the determination of the age of Tabulata from the erratic boulders.

The present author studied the fine structure of walls in the Palaeontological Institute,
Academy of Sciences of U.S.S.R. in Moscow, where similar investigations on the Devonian
Tabulata of Kazakhstan have been carried on by Dr. I. 1. TCHUDINOVA.
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GENERAL PART

CORALLUM GROWTH AND STRUCTURE

The growth of the colony in the Tabulata begins with the auloporoid stage, as confirmed
by several writers. LINDSTROM (1865) gave the best example of the development of young
colonies in “Favosites clausus” and Heliolites porosus (1899) from Island of Gotland. BEECHER
(1893), GIrTY (1895), Vornovsky-KRIEGER (1928) display the auloporoid shape of protocorallites
in genera Favosites, Michelinia and Pleurodictyum. Similar observations were made by SokoLov
(1955) on representatives of Favosites, Michelinia, Syringopora and Fletcheria.

Budding is the most common method of asexual increase of coralla in Tabulata. A detailed
investigation of budding in this group of corals, as well as in the Heliolitida was made by
KocH (1883), who in his studies applied the use of serial and thin sections. He observed that
the offsets in Favosites appear between the two adjoining corallites. This process is known
as interstitial increase. In Syringopora and Sarcinula, the young offsets are formed on the tubules
or bridges connecting the adult corallites. The latter mode of budding was named by Kocu
as ,stolonal“. In both cases mentioned, the budding has an external character, because the
adult calyces do not take any part in this process, and the young offsets arise on the epitheca
of adult corallites, or on the surfaces of tubules or connecting lamellae.

A detailed analysis of the asexual increase in Tabulata was given by SokoLov (1955,
1962), who stated that the budding from maternal zooids or the formation of buds between
them is characteristic for this class. But comparatively rare in this group is intracalycal gemma-
tion or fissiparous gemmation. The coenenchymal budding, common in Heliolitida, does not
occur in the Tabulata. According to SOKOLOV (1955), the type of budding is characteristic
for the peculiar orders and suborders. Having well preserved material, the present author was
able to trace the growth and structure of the colonies in several representatives of Halysitida,
Favositida and Auloporida.

In the Halysifida, the colony begins with protocorallite (Pl. XXXIV, Figs. 1, 5), which
is characterized by an auloporoid shape. It is usually attached to the surface of an other co-
rallum. Its proximal part is cup-shaped. While attaining 1 mm length, the protocorallite starts
to gemmate. This first gemmation in Catenipora and Halysites is of basal type, and is similar
to that in Aulopora. The first offset is formed at the terminal end of the protocorallite, on
its basal side, which is attached to the substratum. The subsequent gemmation proceeds very
early, and the new offsets always appear singly, on the basal side of a corallite. It results in
a chain typical for Halysitida. The chain, when 1 cm long, consists already of about 12 corallites,
which may reach a height of up to 7 mm (Pl. XXXIV, Figs. 8—10) and have a shape typical
for the particular genus. In calyces, septa and tabulae appear very quickly. Budding at this
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stage proceeds at a faster rate than vertical growth. In such a way, the first chain is formed.
Later, budding occurs on the side walls (P1. XXXIV, Figs. 6, 7). The first lateral offsets gemmate
early and initiates the new chain (Pl. XXXIV, Fig. 3) hanging between the other chains of
corallites (P1. XXIV, Fig. 6). The young corallites appear on epitheca on the contact between
adjoining corallites (Text-fig. 1). The buds rarely occur on the side walls (Text-fig. 2) and evidently
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this happens only in Catenipora. The bud appears in form of a small convexity on the terminal
part of the new corallite (Text-fig. 1¢). The young individuals gemmate, forming the new rank
of corallites, which grows until meeting the rank of adult corallites. At the junction the young
corallite flattens (Text-fig. 15) and only later, during the growth of a colony, it assumes the shape
characteristic for the species (Text-fig. 3¢). The walls at the contact of a young and adult
corallite are at first separate, but they gradually merge together, and at last there appears
a common intercorallite wall.

Fig. 2
Catenipora sp.: formation of young corallites (Z.Pal.T/III-56); x6.
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In the genus Halysites, usually in that place arise mesocorallites. In this way, the addition
of the new chain of corallites causes the filling up of the broad lacunae, and the colony gradually
assumes the character typical of that particular group of species. In this genus, budding takes
place on the epitheca of the mesocorallite and, as already stated, never on the side walls of
corallites. The mesocorallite appears between the young corallites only when they nearly reach
the dimensions of mature individuals (Text-fig. 3 €). The wall between adjacent corallites becomes
double (Text-fig. 4-Ia; Pl. XXXVIII, Fig. 1). Subsequently, the first, and later the second
opening appears (Text-fig. 4-Ila; Pl. XXXVIII, Fig. 8); they fuse together (Text-fig. 4-I1b)
forming a narrow slit (Text-fig. 4-1b, Ilc; Pl. XXXVIII, Fig. 3). During the further growth

Fig. 3
Halysites junior KLAAMANN: formation of new chain of corallites (Z.Pal.T/III-78); x6.

of corallites, the slit widens progressively until it reaches the size characteristic for the species
(Text-fig. 4-1¢, I1d; Pl. XXXVIII, Figs. 3—35, 9, 10). At first, the mesocorallite side walls are
thick (Text-fig. 4-1a, b, I1¢; Pl. XXXVIII, Fig. 5). In cross-section, they are crescentic or similar
to even rollers (Pl. XXXVIII, Figs. 4—6), depending on the species. While the mesocorallites
grow in size, their walls become thinner (Text-fig. 4-I¢, 1Id; Pl. XXXVIII, Fig. 10). In some
Catenipora species, the intercorallite wall is distinctly delimited from the side walls (P1. XXX VIII,
Fig. 12). In that place mesocorallites appear in Halysites, and in some species, these are very
narrow and slit-shaped (Pl. VIII, Fig. 1). They are provided with tabulae well seen in the lon-
gitudinal sections, crossing the longer diameter of a mesocorallite.

Because in Halysites, the buds are formed on mesocorallites only, it may be deduced that
mesocorallites are the equivalents of a stolon. The lack of mural pores particularly seems to
indicate that mesocorallites provide a kind of a communication between the autocorallites.
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Sometimes on the mesocorallite walls in Halysites, cracks are seen, which could be misinterpreted
as specific characters. Detailed observation shows, however, that the walls are secondarily de-
formed and cracked (Pl. XXXVIII, Figs. 5, 11). These walls sometimes become folded and form
a kind of short septa (Pl. XXXVIII, Figs. 2, 5). In normally developed corallites, formed in
places where they have enough space to increase, the walls are even and without foldings or cracks.

On the polished surface of a young colony, young corallites are often visible, which do
not join at the initial stage with the chains of the corallites (Text-fig. 5a). It seems that there
existed the possibility for the planula to settle on the sediment filling the lacunae, during the
life of a colony. It is possible to trace the development of a coral life from the first plate formed
by settled larva. The plate is a tiny disc, which gradually becomes surrounded by walls
(Text-fig. 5a). Later the young corallite becomes elongate, and in cross-section it becomes
gradually oval in shape (Text-fig. 5b). When the young corallite grows, close to the chain of
adult individuals, their union takes place early (Text-fig. 5¢), and in this case they completely

~—_ ~_

Fig. 4
Halysites junior KLaamMann: formation of mesocorallites (Z.Pal. T/I1I-78); x24.

fuse together. In this way, the new chain arises (Text-fig. Sd-h) and the further growth of this
continues normally. Sometimes, the young corallite gemmates before connecting with the other
chain and its offset adheres to the rank encountered. Up to now, this fact has not been observed,
probably because young colonies were never previously studied.

In tracing the development of a young colony, it is sometimes possible to find several
chains which are not joined together. In such a case it seems that several larvas settled very
close together on the substratum at the same time. Each of them gave the rise to an independent
chain, which only later, during increase, join together, gradually forming a common colony.
Consequently, it seems highly probable that a colony can develop as a result of the settlement
of not only one, but also of several larvae.

The mode of budding in Cystihalysites was not studied because of the lack of suitable
material. However, even in this genus, it may be seen that young corallites arise at the contacts
between the adult ones, and in places where the vesicular tissue occurs (Text-fig. 6). It was
not possible, however, to ascertain the part played by this tissue in the formation of a new bud.
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Besides, it is not clear whether two buds arise at the same time, or only one bud. It seems that

wonly one bud arises at a time, and during growth this gradually receds from the place of origin,
at a progressively increasing angle (Text-fig. 6 a-c).
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Fig. 5
Halysites junior KLAAMANN: formation of new chains composed of corallites not connected in their incipient stages with
chains of adult corallites (Z.Pal.T/ITI-78); =<5-2.

Cystihalysites mirabilis TCHERNYCHEV: formation of young corallites (Z.Pal. T/I1I-16); x6.

From the above observations it is clear that in the genera Catenipora, Halysites and Cysti-
halysites there occurs in the representatives of Halysitida gemmation typical for the class
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Tabulata. The young corallites develop at the contact between the adult corallites. During
further increase of a colony, the lacunae fill up with new chains of corallites, which gradually
results in a net-structure, characteristic for any given species.

In Catenipora, lacunae are only somewhat elongate and usually polygonal, with rather
sharp angles. On the other hand, in Halysites lacunae are more elongate, often narrow, with
rounded angles. The size of lacunae is variable, and may reach up to 6 cm in length and 1 cm
in width. The sides of lacunae consist of varying number of corallites, from one to twenty,
and sometimes even more.

Within a colony, lacunae differ in size and shape and in the number of corallites on each
side. However, the average dimensions and shapes of lacunae are rather constant and they
form a net of pattern characteristic for each species. The shape of lacunae depends of the number
of corallites between the branching points. Four types of lacunal structure may be distin-
guished:

I. Lacunae regular and polygonal. Each side of the lacuna consists of one or two corallites,
and only exceptionally three of them are present. Here belong: Catenipora exilis and
C. piirsaluensiformis n. sp. (Text-fig. 7a-b).

II. Lacunae are polygonal, though not so regular as in the previous group, which have
their sides composed of several corallites, from one to five. The net in this group has lacunae
rectangular and polygonal, slightly elongate, with sharp angles. Here are assigned several
species: Catenipora quadrata, C. escharoides and C. vespertina (Text-fig. 8a-c).

III. Lacunae are similar to those described above, but much more elongate. The number
of corallites forming the lacunae is large, and reaches more than ten. To that group should
be assigned C. heintzi n. sp., C. tractabilis and C. obfiqua (Text-fig. 9a-b).

1V. Lacunae strongly elongate, usually with rounded angles. They can be seen in H. senior
and H. junior (Text-fig. 10 a-b), the colonies of which are composed of round or nearly round
corallites, of relatively large diameter.

Fig. 7
Polygonal lacunae of regular shape: a Catenipora exilis ExcHwaLD (Z.Pal. T/U1-135), x3°3; b C. piirsaluensiformis
n. sp. (Z.Pal.T/II1-40), x3-3.

The order Halysitida exhibit very peculiar, bushy form of colony, which is sometimes
massive and is found in this group only. This peculiar shape results from the mode of junction
between the corallites, since union takes place only along their two sides. In early represen-
tatives of the order, the corallites are polygonal in cross-section. They join together along
four or six sides, forming multiserial ranks, sometimes of massive form.

The colonies of species which appeared later consist of corallites oval or rounded
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Fig. 8
Polygonal lacunae of not very regular shape: a Catenipora quadrata (FISCHER-BEnzon) (INB-1779), = 2:8; b C. escharoides
Lamarck (Z.Pal.T/IIT-90), x2-8; ¢ C. vespertina KLaamann (Z.Pal. T/I11-57), ~2-8.

Fig. 9
Polygonal, elongate lacunae: a Catenipora tractabilis SokoLov (Z.Pal. T/111-56), < 3-7; b C. obliqua FISCHER-BENZON
(Z.Pal.T/111-133), x3'7.

in cross-section, which join together along two sides. In this way elongate ranks originate,
which, while anastomosing, form in cross-section a kind of network.

The general shape of a colony is plate-like, discoidal or semiglobular. Its surface is slightly
convex, usually even as a result of the uniform growth of the corallites. The young colonies
show more regular, discoidal shape, because of the radial arrangement of corallites. The shape
of the aduit colonies is not precisely known.

2#
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Entire, well preserved colonies are only occasionally found. This is due to two main
causes. Firstly, Halysitida are usually preserved in limestones, and the separation of a colony
is rather difficult; weathered specimens are only occasionally found. The second reason is the
fact that they probably lived in a mobile environment, which often caused the partial damage
of a colony. Thus, the specimens with a perfectly preserved basal part are rarely found. Judging
from previous descriptions, authors had at their disposal mostly fragmentary colonies. On
this basis, they have often drawn inaccurate conclusions about the shape and size of a colony.

Fig. 10
Strongly elongate and narrow lacunae: a Halysites junior KLAAMANN (Z.Pal. T/I11-113), x3-2; b H. senior KLAAMANN
(Z.Pal. T/IV-3), x3-2.

The measurements of the colonies vary within rather wide limits. The largest of them are
about 30 cm in diameter and 15 cm in height. They probably can attain the larger size, but it
seems that they do not exceed very much the above mentioned dimensions.

On the basis of the material from the Silurian of the Island of Gotland, the present author
could state that certain groups of related species exhibit a characteristic shape of colony. The
group of such species as C. escharoides and C. quadrata exhibits in young stage of development
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colonies discoidal in shape, not very high. The largest colony in the present author’s material
measures 6-5 cm in height. The old colonies become sometimes less regular. This probably depends
upon amount of space available in which spreading growth may take place. In result, they
may become either more plate-like or loaf-shaped.

The colonies assigned to the representatives of the genus Halysites are more semicircular
and exhibit corallites oval in outline, nearly round. It was not possible to state whether any
relationship exists between the dimensions of the corallites and those of a colony. The size of
the corallites probably does not influence the dimensions of a colony.

Fig. 11
Fletcheria tubifera MILNE-EDWARDS & HamMe: formation of buds (RM-21082); x6.

The author had the possibility to trace the development of a young colony in the genus
Favosites. The protocorallite is here characteristically broadened in its initial part, as is the
case with Aulopora (Pl. XXXIV, Fig. 2). It gemmates from the basal part attached to the sub-
stratum, and there arise simultaneously two offsets. Because successive corallites also gemmate
early the young colony, composed only from several corallites, settles at once into a semiglobular
shape. The protocorallite is usually covered by the young corallites. It is only visible in the early
stage of the development of a colony.

The earliest adjoining corallites are polygonal in cross-section. Tabulae and septal spines
appear in the calyces very early. The shape of those first corallites, as well as their diameters,
are from the very beginning characteristic for the species.

The similar development of a colony occurs in representatives of Auloporida, namely
in the genus Favosipora n. gen., which is assigned to the family Romingeriidae Sok. The de-
velopment of a colony in Favosipora clausa begins with the auloporoid stage (Pl. XXXIV,
Fig. 4). The protocorallite shows the swollen basal part and is usually attached to the other
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corallum. Its shape is very similar to the shape of the corallite in genus Aulopora. While budding,
it gives simultaneously two offsets on its basal surface. These new corallites gemmate very early
and the young colony is formed, exhibiting a semiglobular shape. Its corallites come into contact
with all the walls only in the places where they appear in greatest number. In such a case, this
part of colony is formed by polygonal corallites, typical for the genus Favosites. However,
in places, corallites are not in contact, grow freely (Pl. XIII, Fig. 4). In this latter case, their
outline is round in cross-section.

Most probably all representatives of the Tabulata have a similar development of the colony.
The initial auloporoid stage begins with a protocorallite, which consists of a bubble-shaped,
calcareous cover for the settled larva. Protocorallite is small and attached to the substratum.
It always gemmates on its basal surface. The earliest corallites take, from the very beginning,
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Fig. 12
Fletcheria tubifera MiLNe-EDWARDS & HAIME: cross-section (RM-21082), x4.

the position characteristic for the adult colonies of the particular genus, which later results
in the formation of a typical shape. They bud early, and even the several first corallites form
a colony in a manner characteristic for a given order.

Intracalycal budding, rarely occurring in the Tabulata, was observed by the present
author in Fletcheria tubifera (order Auloporida). Here, in the maternal calyx, five buds succes-
sively appear (Text-fig. 11; Pl. XXXIII, Figs. 3a, 4). First, a flat disc appears near the wall.
Then, around this disc, which forms the base of a bud, the walls are formed (Text-fig. 11a).
Later, appear successively the other young corallites (Text-fig. 11b-¢) up to five in number.
They are of different size, which is the result of their successive appearance. Gradually, the
corallites fill up the maternal calyx. Because of the lack of space, they become flattened laterally.
This shape can be observed still after their separation from the maternal calyx and often remains
in adults. The young corallites grow up inside the maternal calyx, the walls of which become



TABULATA FROM NORWAY, SWEDEN AND POLAND 23

progressively thinner (Text-fig. 11f; Pl. XXXIII, Fig. 3a) and finally they break (Text-fig. 12).
After that, the young corallites space apart from each other and the maternal calyx entirely
disappears. In this way the bushy colony is formed, so that the corallites after leaving the ma-
ternal calyx do not come into contact again. The same mode of budding was traced in specimens
of Fletcheria mammilata TCHERNYCHEV, 1937 from Silurian of Novaya Zemlya, now stored
in the Central Museum in Leningrad. Budding here follows the same course as in F. tubifera,
but the number of buds appearing in the calyx reaches only up to four. Probably, the latter
number is characteristic for all Fletcheria species so far known, with the exception of F. tubifera
in which it equals always five.

STRUCTURE OF WALLS AND SEPTA

The investigations of OGILVIE (1897), STRUVE (1898), WaNG (1950), Bryan and HiLL
(1941), KaTo (1963) threw a great deal of light upon the origin, structure and the fine structure
of the skeleton in the Tetracoralla and Hexacoralla. However, there exist only a few works on
the fine structure of Heliolitida and Tabulata. '

LinpsTROM (1889) studied the fine structure of the skeleton in the Heliolitida, and later,
LecompTE (1936) presented significant data on the fine structure of Tabulata. The latter author
distinguished two types of the fine structure of the wall: concentric, as in Pachypora lamel-
licornis LINDSTROM, and radially-fibrous as in genus Thamnopora. Detailed studies have been
made of the fine structure of a species of Favosites by SwWanNN (1941, 1947). BRyaw and HiLL
(1941) found that spherulitic crystallization occurs during the development of all the skeletal
elements, both in Tabulata and Heliolitida, as in Tetracoralla and Hexacoralla. According
to Sokorov (1955), the skeleton is external in origin in Tabulata, as is the case for Tetracoralla
and Hexacoralla. The skeleton reflects the outer shape of polyp, but the fine structure shows
how the skeleton was secreted. TcHUDINOVA (1959) gave a detailed account of the development
of the skeleton and its fine structure in representatives of the family Pachyporidae. BUEHLER
(1955) considered the structure of the skeleton in the genera Catenipora and Halysites. He
believed that Halysitidae have no true septa, though in some species there occur septal spines,
placed on lamellar bases. The occurrence of auto- and mesocorallites in Halysitidae is connected,
in BUEHLER’S opinion, with the dimorphism of polyps. HAMADA (1957, 1959) presented detailed
studies on the skeletal structure of the Halysitida. According to his observations, the corallite
wall in the Halysitida is composed of three layers: the epitheca, the midwall and peripheral
stereozone. The latter contains lamellae, which form bases for septal spines. Septal spines are
of value in specific determinations. Recently KaTo (1963), while investigating the Tetracoralla,
distinguished two types of fine structure: trabecular and fibrous, both occurring also in Tabulata
and Scleractinia. In KATO’s opinion, there exists no essential difference in skeletal structure
of these three groups of corals. The present author made observations on the fine structure
of walls and septa in some Silurian representatives of the Tabulata: Halysitida, Favositida and
Syringoporida. The structure of the walls and septa was studied in some representatives of the
families Cateniporidae and Halysitidae (Halysitida). In the order Favositida these elements were
investigated in the suborders Favositina and Alveolitina and in the order Syringoporida —
In the genera Syringopora and Multithecopora.
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STRUCTURE OF THE WALL

In all representatives of the families Cateniporidae and Halysitidae, the corallite wall
is composed of three distinct layers: epitheca, middle and internal layers (Pl. XXXV, Figs. 3, 4).
The epitheca is thin and covers the outer wall of the corallite in a uniform layer, not penetrating
between adjacent corallites. 1t usually has a colour different from that of the remaining layers.
Its darker or lighter shade seems to depend on the colour of the deposit. The epitheca consists
of radially arranged fibres. They are thicker than fibres forming the wall, a fact observed
especially clearly in Catenipora oriens (Pl. XXXV, Fig. 4). The exterior is marked by horizontal
growth lines, seen in longitudinal sections (Pl. XXXV, Fig. 5), and on colonies with well pre-
served epitheca (Pl. XXXV, Figs. 1, 2). Growth lines are closely spaced, about 0-1 mm apart.
Among them occur coarser lines, clearly distinguishable from the rest, and more loosely spaced.
The distances between these latter correspond to the distances between the tabulae. Such an
arrangement of coarse growth lines was observed in the representatives of Catenipora, Halysites
and Cystihalysites. In order to determine the relations between the distribution of coarse growth
lines and tabulae, the side surfaces with epitheca satisfactorily preserved were polished. On
these surfaces, are visible tabulae situated exactly opposite the coarse lines. Judging from these
observations, the tabulae and coarse lines were formed at the same time. While disconnecting
from the tabula, the polyp stopped the secretion of the walls for a short time. However, calcium
carbonate was deposited in places where the epitheca was formed, and as a result, a coarse
ridge appeared. In addition, the occurrence of alternating dense or less dense arrangements
of both growth lines and tabulae probably indicates seasonal growth (Pl. XXXV, Figs. 1, 2).

The wall in the representatives of Catenipora, Halysites and Cystihalysites is composed
of two distinct layers: middle and internal (Pl. XXXV, Figs. 3, 4). The middle layer is usually
darker than the internal one and is also much wider. Both layers are composed of radially
arranged fibres, with weakly visible growth layers. This is called a radial type of structure.
The fibres of the middle layer are thicker than those of the internal layer. The intercorallite
walls in some species, as in Catenipora piirsaluensiformis n. sp. (Pl. VIII, Fig. 2) are formed
by the middle layer only. However, in the majority of species, the intercorallite walls are dis-
tinguishable from the true walls (Pl. I'V, Fig. 4«a). The structure of the intercorallite wall is very
difficult to recognize, because it consists of very fine fibres. In some species, these walls are divided
into two parts, which in the genus Halysites form the walls of mesocorallites. These walls consist
also of very thin fibres and their arrangement is indeterminate. The above observations are in
agreement with the investigations on wall structure in Halysitida by Hamapa (1957, 1959).
The present author investigated structure of walls in the genera Thecia and Laceripora, assigned
to the family Theciidae, suborder Favositina. In examined specimens of Thecia the walls are
provided with epitheca and their fine structure is radial. The structure of the walls in Angopora
and Kiaerites (Angoporidae n. fam.) was also the subject of the present author’s investigations.
The walls and epitheca in Angopora species show a radial type of microstructure. However,
in species of Kiaerites n. gen., the walls are formed by widened bases of septal spines (Pl. XXX VII,
Figs. 3a-b), i.e. by septotheca. The true wall, if present, is reduced here to so thin a layer that
it could not be distinguished from the bases of septal spines. The septotheca in the form men-
tioned is covered by an epitheca. The radial structure of the walls was also observed in the
genera Palaeofavosites, Mesofavosites, Multisolenia — all assigned to the family Favositidae.
The structure of the walls.in representatives of the suborder Thamnoporina was not investigated,
because of the scarcity of well-preserved material. The walls and connecting tubules of Syrin-
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gopora and Multithecopora (order Syringoporida) show a concentric type of fine structure.
But, the covering epitheca, on the other hand, has a radial structure (Pl. XXXVII, Fig. 2).

Therefore, the studies of the structure of walls in some representatives of Tabulata show
that they consist of fine, radially arranged fibres. In that radial arrangement, two types of
fibres could be distinguished on the basis of their thickness. If the fibres are very fine, they cannot
be well distinguished, and then the growth lamellae are more prominent. In such a case, a con-
centric structure is present. When coarse fibres are present, growth lamellae are less obvious,
and then a radial structure may be observed.

The epitheca in Tabulata has its fibres always radially arranged, and furthermore, they
are thicker than the fibres forming the wall. The epitheca occurs on the outer side of the corallite
wall, in both bushy and massive colonies. The position of the epitheca is clearly visible in
Palaeofavosites, the genus from Norway forming massive colonies. They split easily along the
walls of corallites, which show their surfaces covered with epitheca, the same as on the corallites
forming bushy colonies in which, as in genus .Syringopora, corallites communicate only by
means of tubules. Thus the dark line occurring between the walls is nothing more than the
epitheca itself. If the section cuts the thick growth lines, the traces of epitheca are displayed
as a dark line or a series of spots.

STRUCTURE OF SEPTA AND SEPTAL SPINES

Septa in the representatives of Halysitida are usually well-developed. Their bases, in
form of lamellae, are situated in the middle layer (Pl. XXXVI, Fig. 2a). From those bases,
extend spines directed slightly upwards. The lamellae, clearly visible on the longitudinal sections,
have their bases rounded. On sections cutting the distal part of a lamella, where the spines
already appear, it is visible in form of broken line (Pl. XXXVI, Fig. 2b). However, where
a longitudinal section cuts the septal spines, it shows spots densely arranged in straight, longi-
tudinal rows (Pl. XXXVI, Fig. 2b5). The number of septal lamellae in one specimen is usually
up to twelve. The width of lamellae is variable, according to the species. Very broad lamellae
occur in Catenipora piirsaluensiformis n. sp. (Pl. XXXVI, Fig. 2 a-b).

The septal spines extending from the lamellae differ in length. They are best developed
in the representatives of Catenipora. In Catenipora quadrata, and C. escharoides especially,
they are very long, reaching the centre of the calyx, where their ends twist and unite to form
a false columella, which is spongy and oval in cross-section (Pl. I1I, Figs. 3—7). In C. oriens,
septal spines are also very long. However, here they do not join together, and do not form any
columella (PI. V, Fig. 3a-b). In the other species of Catenipora, septal spines are less pronounced,
shorter and mostly thin, which often results in their being damaged. They can only be seen
in well preserved calyces. ’

In the genus Halysites, the septal spines are far less developed than in Catenipora. They
are short and not always visible in cross-sections. Often, they can be only detected in well-
preserved calyces or on longitudinal sections as traces. Sometimes, a longitudinal section shows
only the lamellar bases, without preserved spines. In the representatives of Catenipora without
preserved spines, the septa can be traced in longitudinal sections of the walls, where their lamellar
bases are visible.

In the representatives of Cystihalysites, septa are more weakly developed than in Halysites.
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The same is true for Solenihalysites, which has traces of septa occasionally visible in longitudinal
sections.

The fine structure of septa in the representatives of the order Halysitida is different from
that of the walls. The fibres forming septa are arranged around the central axis. Those centres
occur in the form of barely visible, dark spots. Fach septum occurs in the form of a lamella
with extending septal spines, which are single trabeculae (Pl. XXXVI, Fig. 2 a-b).

In the suborder Favositina, the structure of septa in Thecia and Laceripora was investigated.
In the genus Thecia, the wall is folded and septal lamellae appear on its convexities. The number
of lamellae reaches up to six. The fine structure of septa, as well as of the wall, is
radial (Pl. XXXVI, Fig. 3). In Laceripora, septal ridges are probably of the same type as in
Thecia. However, the scarcity of material of that genus did not permit any detailed observation.

In the genus Angopora (Angoporidae n. fam.), septa occur in form of lamellae with
extending spines (Pl. XXXVII, Fig. 1). The lamellae are narrow, with the structure similar to
trabecular. In the middle of each lamella, a row of spots occurs, and from these extend thin,
radially arranged fibres. This structure is visible only on well-preserved fragments. The same
kind of structure is present in the septal spines.

The fibres in septa, both in their lamellar bases and in the spines, are very thin and difficult
to observe.

Genus Kiaerites n. gen. has walls composed of the bases of septal spines. If there 1s a true
wall present, it is reduced to so thin a layer that it cannot be distinguished from the broadened
bases of spines. This theca is covered by an epitheca. Septal spines are very numerous,
long and pointed. They lie close to each other for one third of their length, forming a wide
wall. Septal spines have a trabecular structure. The dark line passes along the axis of the spine
and thin fibres extend radially from it (Pl. XXXVII, Fig. 3a-b). This fine structure of the septal
spines is similar to that in Angopora, but Kiaerites lacks lamellae, forming the bases for septal
spines.

In the family Favositidae, in the genera Palaeofavosites, Mesofavosites and Multisolenia,
the septal spines are only the extensions of the wall.

In the representatives of the order Syringoporida, namely in Syringopora and Multi-
thecopora, the septal spines are composed of very thin fibres, which are hardly distinguishable. The
dark line passing along the axis is visible in longitudinal sections and in cross-sections in form
of dark and light spots.

As can be seen from the observations above, the septa in Tabulata are of two types:
1) spines corresponding to the extensions of the wall, or 2) lamellae and spines with a trabecular
structure. The fibres which form septa are very thin, and so their trabecular structure can hardly
be distinguished. In septal spines, fibres extend radially from the false axis, from the dark line
or spots.

Judging from the fine structure of the walls, it is possible, that the ectoderm of the polyp
in Tabulata was somewhat differentiated, because it could secrete not only the wall and spines
as its prolongations, but also septa of trabecular structure.

The fine structure of walls and septa can be characteristic for particular orders. In Haly-
sitida, the radial structure occurs, while the Syringoporida are characterized by their concentric
type of fine wall-structure. The septa in both orders are trabecular in all their representatives.
Therefore, in this instance, both orders form a uniform group.

In representatives of Favositida, however, it seems that different types of fine wall-structure
occur and that the septal spines are in most of them just the extensions of walls. But in some
species septa of trabecular structure occur.
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Septa with trabecular structure are present in Angoporidae n. fam., namely in the genera
Angopora and Kiaerites n. gen. Both genera cannot be assigned to the family Theciidae, whose
representatives have their septal lamellae formed on the convexities of folded walls.

The occurrence of trabecular septa was connected with more complicated structure of the
ectoderm of polyp, thus the genera Angopora and Kiaerites should be assigned to a new family.

DISTRIBUTION OF TABULATA IN THE UPPER ORDOVICIAN AND
SILURIAN OF THE SCANDINAVIAN-BALTIC REGION AND IN THE
ERRATIC BOULDERS OF POLAND

Tabulata of the Scandinavian-Baltic region have been known since the XVIII century,
when FouGt (1749) mentioned Corallium gothlandicum, probably a synonym of Favosites
gothlandicus LAMARCK. LAMARCK (1801) described as Tubipora prismatica colonies of Favosites,
the genus he later established (1816). Next, EiIcHWALD (1829—1854, 1860, 1861) described
. 30 species of Tabulata from Estonia. Moreover, Tabulata from the Baltic region were described
by PANDER (1830), KuTORGA (1835), HisINGER (1837) and LoONSDALE (1845). The most precise
early descriptions of some Tabulata were published by MILNE-EDWARDS & HAIME (1850—1854).
ScuMmipT (1851, 1881) was the first to consider the stratigraphic range of Tabulata within the
Ordovician and Silurian of Estonia. ROEMER (1861), FISCHER-BENZON (1871), WEISSERMEL
(1894) and WmaN (1901) described Tabulata from the erratic boulders of the Baltic region,
which most probably come from the Ordovician and Silurian of Estonia.

Corals from Sweden are mainly known as a result of the papers of LiNDSTROM (1872,
1873, 1876, 1882, 1896) and ANGELIN & LINDSTROM (1878—1880). Some information about
Tabulata from the Baltic region was given by NicHOLSON (1879), while revising this group.
Some details about Norwegian corals can also be found in KIAER’S papers (1879, 1908). Tabulata
are briefly mentioned by MuNTE, HEDE & Posta (1925).

In 1928 TeicHERT reported several Tabulata species from Estonia, and Trrep (1933)
described representatives of Favositida from the Island of Gotland. The latter author considered
the forms he described in a very broad sense, and came to the conclusion that in the Silurian
of the area mentioned there are only three species: F. asper D’ORB., F. gothlandicus L.aM. and
F. hisingeri M.-EDWARDS & HAIME. F. asper is very similar to Palaeofavosites alveolaris (GOLDF.),
and F. hisingeri seems to be, the most probably, a representative of Mesofavosites (Pl. X1V,
Figs. 3a, 4b; Pl. XV, Fig. 8).

The last of the more recent publications on Tabulata from the Island of Gotland, is that
of Jones (1936), in which the genus Angopora was described for the first time. In 1953, HiLL
described some Tabulata from the Middle Ordovician of Norway. Between 1749, when FouGT’s
paper was published, and 1950 no monographic study of Tabulata from Sweden, Norway and
Estonia was made, even though the most classic profiles of Ordovician and Silurian occur in
these areas. In these deposits, the Tabulata are no less numerous than groups important for
stratigraphy, such as brachiopods and ostracods.

TriPP’s paper (1933) did not demonstrate either the large diversity within the Tabulata
from the Island of Gotland or their stratigraphic significance. Recent investigations in the
U.S.S.R. have proved the great value of the Tabulata for stratigraphic purposes. SOKOLOV
(1951a, b, 1952a, b, 1955) has shown the immense diversity and stratigraphic importance of
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the Tabulata in the Ordovician and Silurian of Estonia. Later KLAAMANN (1958, 1959, 1961a, b,
1962a, b, 1964) described several new species, and also gave detailed descriptions and diagnoses
for all Estonian Tabulata so far known, represented by 196 species. KLAAMANN (1962) fixed
the index species for the Ordovician and Silurian of Estonia and on this basis he accurately
delimited the stages.

Owing the work of SokoLov and KLAAMANN, the section in Upper Ordovician and Silurian
in Estonia became standard. So now the division established by KLaAMANN (1962) can also be
used in other regions, which makes correlation of the Ordovician and Silurian rocks of Norway
and Sweden (and probably also those of Great Britain) possible.

I. NORWAY

The Norwegian Tabulata described in the present paper come from the Oslo region, where
they occur in Silurian deposits as one of the most common fossil groups. Their occurrence
in the Oslo region is in association with a limestone facies, developed in 3 areas: 1) Ringerike,
2) Oslo-Asker, 3) Holmestrand-Skien.

The Silurian sediments in the region under consideration are not metamorphosed and the
fossils found there are satisfactorily preserved. They are frequently found in different horizons,
which permits the precise biostratigraphical division of the latter.

KierurLF (1855) divided the Palaeozoic sequence of the Oslo region into stratigraphical
units, called “Etagen”, numbered from 1 to 9. Subsequent writers added letters to the numbers.
The Silurian of the Oslo region was described by KIAER (1908), who first introduced the divisions
used up to the present day.

The most recent subdivision is that of STRAND and HENNINGSMOEN (1960), who distin-
guished 5 series within the Cambro-Ordovician and Silurian sequence.

The complete Ordovician succession includes the following: Ceratopyge Series (2e-3a),
Asaphus Series (3b-¢), Ogygiocaris Series (4ax), Chasmops Series (4aB-4bd) and Tretaspis
Series (4c-5b). They are developed as limestones and shales. The earliest Tabulata are found
in