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The generic characters, taxonomic positions, and geographical distributions
of the genera Leolasma Kaljo 1956 and Ullernelasma n.gen. are discussed,
and three new species are described, viz. Leolasma pachycolumnaris n.sp.
from Middle Ordovician (Viruan) Macrourus Beds, 61and, Sweden, Strepte
lasma unicum n.sp. from uppermost Ordovician

Llandoverian beds, 6stergotland, Sweden, and

(Harjuan) or lowermost

Ullernelasma svartoeyensis

n.sp. from the Upper Ordovician (Harjuan) stage 5b of the Oslo Region,
Norway.
B. Neuman, Geologisk institutt, Avdeling A, Universitetet i Bergen,
Joachim Frielesgt. l, N-5014 Bergen, Norway.

Two Ordovician species of the genus Leolasma have earlier been described
from Estonia by Kaljo (1956a, b), viz. Leolasma reimani from the Upper
Ordovician (Vasalemma Stage) and Leolasma sociale from the Middle
Ordovician (Johvi Stage). In these papers Kaljo erected and described the
genus Leolasma. Later, Yti (1960) and Scrutton (1971) described new
species of Leolasma from the Upper Ordovician of China and from Lower
Llandoverian beds of Venezuela, respectively. The species Leolasma pachy
columnaris n.sp. is described in this paper. The material of this species comes
from erratic boulders of calcareous siltstone collected at Hulterstad, Gras
gård and Eriksore (Fig. 1) in the southeastem part of oland. Martna (1955:
238) and Jaanusson (pers. comm.) claim that these boulders belong to the
Central Baltic Macrourus Beds, corresponding to the zone of Dicranograptus
clingani which is held to be the top of the Viruan (Middle Ordovician). I
have earlier reported another rugose coral, viz. Coelostylis toernquisti Lind
strom, from these beds at Grasgård (Neuman 1967). For further information
on the stratigraphy see Martna (1955) and Neuman (1967).
The species Streptelasma unicum n.sp. was earlier identified by me (Neu
man 1969:2, 17) as Streptelasma primum (Wedekind), a species which it
superficially resembles. However, further examination revealed that S. unicum
differs in the late phases of the ephebic stage. The few specimens available
of Streptelasma unicum are part of a large fauna collected mainly during the
last century at Borenshult on the northern bank of the Gota kanal, ostergot
land, Sweden. This exposure, having a sequence of marly limestones with thin
intercalations of sha1e, is no langer accessible (Neuman 1969: 2). The bulk of
the material seems to come from the Upper Ordovician Dalmanitina Beds but
the material also includes species more typical of the lowermost Llandoverian
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(Jaanusson pers. comm.). One specimen of S. unicum was also collected at
Råsnas near the Vattern.
The following rugose corals have been described from these two loca
lities earlier:
BORENSHULT

Streptelasma ostrogothicum Neuman 1969 (earlier described as Ptychophyllum craigense M'Coy-Lindstrom 1880)
Helicelasma simplex Neuman 1969
Borelasma crassitangens Neuman 1969
Streptelasma primum (Wedekind) - Neuman 1969 ( = Streptelasma unicum
n.sp.)
RÅSNAS

Streptelasma ostrogothicum Neuman 1969
Borelasma crassitangens Neuman 1969
Streptelasma primum (Wedekind) - Neuman 1969 ( = Streptelasma unicum
n.sp.)

None of the species are reported from any other localities. With one
exception, viz. Helicelasma simplex, the coral fauna is identical in both
localities. A possible explanation for the restricted stratigraphical and geo
graphical distribution of these species is that the coral fauna (except for H.
simplex) comes from the upper part of the sequence with a suggested lower
most Llandoverian age and that no other localities in central or southern
Sweden are known where rocks of this age contain shelly faunas. This inter
pretation is supported by the fact that White (1971) identified Helicelasma
cf. simplex Neuman from the Conway Castle Grit (Uppermost Ordovician) of
Conway, Caernarvonshire, Wales, from beds of the same age as the lower
part of the sequence at Borenshult.
The material of Ullernelasma svartoeyensis n.sp. is from the uppermost
Upper Ordovician (Harjuan) stage Sb in Ringerike, Oslo Region. Stage Sb
here consists of biosparitic limestones overlain by more arenaceous sediments,
e.g. fine-grained calcareous sandstones, sandy limestones, or sandstones
with thin limestone intercalations (Kiær 1908, Hanken, pers. comm.).
The conglomerates of stage Sb locally contain pebbles of the underlying
limestone of stage Sa (Henningsmoen 1960: 144). These pebbles often con
tain index fossils from stage Sa, e.g. the rugose corals Streptelasma primum
and Grewingkia buceros. Such fossiliferous pebbles are especially common
at Sandvika in the Oslo-Asker area.
Neuman (1969: 4) mentioned that 'the bulk of solitary corals from Ringe
rike examined by the writer belong to a Borelasma sp.'. Further examination
of numerous conspecific specimens, including some well preserved ones,
revealed that complete tabulae were absent. Thus this species is assigned to
a new genus in this paper and described as Ullernelasma svartoeyensis n.sp.
It occurs in great numbers in a biosparitic limestone as well as in an over
lying calcareous sandstone at Ullerntangen. It is also common in correspond-
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ing beds on the islands of Vestre (or Store) Svartoy and Ostre (or Lille)
Svartoy. The material is mostly fragmentary and the specimens in the cal
careous sandstone must have been locally transported.
The following rugose corals have been recorded earlier by Scheffen (1933)
and Neuman (1969) from stage 5b in Ringerike:
Stegophyllum densum Scheffen (the type material is lost and the species
has not been identified.)
Tyria incertum Scheffen ( = Paleophyllum sp.)
Tyria emaciata Scheffen, nomen nudum
Bodophyllum euthum Neuman 1969
Densigrewingkia pyrgoidea Neuman 1969
Spjeldnæs (1961) described Holophragma dunc;anae from stage 5b at
Gunnekleiv in the Langesund-Skien area. This was later revised by Neuman
(1969: 64) as Bodophyllum duncanae (Spjeldnæs) and recent field studies
indicate that this species is common in most stage 5b localities throughout the
Langesund-Skien area, as well as on Ostoya in the NNW part of Oslofjorden.
It is, however, not found in Ringerike.
The terminology used in this paper is that recommended by Hill (1956)
and Neuman (1969).
Abbreviations: RM refers to collections from the Paleozoologiska sek
tionen, Naturhistoriska riksmuseet, Stockholm. UM refers to the museum of
Paleontologiska institutionen, Uppsala universitet, Sw�den. PMO refers to
Paleontologisk Museum, Oslo, Norway.

Genus Leolasma

Kaljo

1956

Type species. - Leolasma reimani Kaljo 1956.
Diagnosis.- Solitary corals with a small or medium-sized curved or almost
straight conical corallite. Cardinal side convex. Calice deep. Calicular boss
never present. In early phases of the neanic stage the major septa are lang,
aften considerably dilated, and same are fused into an axial structure; inter
septal chambers small or absent. Later stages of the ontogeny characte!fzed
by long, thin major septa, most of them fused into a solid axial structure;
short or medium-sized minor septa; stereozone of various width; sparse
mostly incomplete tabulae. A cardinal pseudofossula present or absent.
Species. - Leolasma reimani Kaljo 1956, Leolasma sociale Kaljo 1956,
Streptelasma holtedahli Hill 1953, Leolasma abnorma Yii 1960, Leolasma
kaljoi Scrutton 1971, and Leolasma pachycolumnaris n.sp.
Remarks. - This genus, erected by Kaljo, has been described by him in
two papers (1956a,

b),

and its stratigraphical distribution has later been

mentioned by Kaljo (1956c) and by lvanowsky (1965). Scrutton (1971) dis
cussed the generic characters of Leolasma and described the species L. kaljoi.
The species described in the present paper provide some new generic fea
tures. At present, very few species of the genus Leolasma are identified as the
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ontogeny of very few Middle Ordovician solitary streptelasmatid corals is
known.
In his first diagnosis of the genus Leolasma (based only on the type spe
eies), Kaljo (1956a:36) mentioned the following characteristic features: Small
or medium-sized solitary rugose corals with a conical, often curved corallite;
septa thin, of two series (major and minor septa); an axial structure of vari
ous width and solidity, formed by the fused axial ends of the major septa; a
stereozone composed of the dilated peripheral parts of the septa, laterally
in mutual contact; tabulae absent. In his later remarks on this genus and in
his descriptions of the species Leolasma sociale, Kaljo (1956b:69-71) noted
that the genus has a typical streptelasmidic ontogeny with dilated septa in
early ontogenetic stages, but which during the growth of the corallite gradu
ally become thinner. Kaljo also noted that the axial structure varies con
siderably in width and solidity according to the degree of septal dilation.
I have observed further that stereoplasmatic deposits between the axial ends
of the major septa also increase the width and solidity of the axial structure.
Kaljo (1956b:70) mentioned that large corallites of Leolasma sociale have
stronger septal dilations than small ones. This is also the case in L. pachy
columnaris n.sp. and is the normal development in many streptelasmatid
genera.
As to the tabularium of the genus Leolasma, Kaljo (1956a:36) reported
in his diagnosis that tabulae are absent. Later, Kaljo (1956b:69-70) gave the
same information in his second generic diagnosis in connection with the
description of Leolasma sociale. This species, however, was reported to be
provided with incomplete tabulae. Ivanowsky (1965:59) and Scrutton (1971:
210) mention the presence of sparse tabulae in their respective diagnoses of
the genus. This opinion is also supported by the present author who has
studied the type material of both Leolasma reimani and L. sociale. In the
former species I observed at least two complete tabulae. As a conclusion a
few tabulae during late phases of the ephebic stage seem to be acceptable
for this genus. In all species assigned to the genus Leolasma the septa are
massive (lamellar) in construction and of streptelasmidic type. A few septal
lamellae (paliform lobes) are distinguished in the axial structure of both
Leolasma reimani and in L. pachycolumnaris n.sp. An axial boss is never
present in any species of Leolasma, although Scrutton (1971:210) mentioned
in his diagnosis of the genus that such a structure exists. However, Scrutton's
description of the species Leolasma kaljoi (1971:211) clearly shows that an
axial boss is not present.
The stereozone, when distinguishable in early ontogenetic stages, is a septal
stereozone almost without stereoplasmatic deposits.
Affinities.- The main difference between the genera Leolasma Kaljo and
Bodophyllum Neuman 1969 is that the latter genus has a well developed
calicular boss while this structure is absent in the former genus. As remarked
by Scrutton (1971:211) Leolasma seems to be closely related to the genus
Kenophyllum Dybowski 1873, which was revised and redescribed by Kaljo
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(1958:22) and later by Fedorowski & Gorianov (1973: 12). Kaljo mentions
the following characteristic features of Kenophyllum in his diagnosis. Tabulae
absent; long major septa, strongly dilated throughout the ontogeny; a marked
cardinal pseudofossula and a cardinal septum inserted either on the most
concave or convex side of the corallite. Kaljo (1958, 1961) does not men
tion anything about the presence or absence of an axial structure in this
genus. However, in the type species, Kenophyllum subcylindricum Dybowski
1873, there are some centrally situated septal lamellae clearly figured by
Kaljo (1961: pl. IV, figs.

1-9)

in his revision of this species. These lamellae

seem to form a Grewingkia-Iike axial structure. Additionally, Kaljo mentions
in his diagnosis of this species that the septa are strongly dilated and that
very small interseptal chambers are present in the peripheral parts of the
corallite, appearing in late phases of the ontogeny; septal dilation is appar
ently not reduced before the last subcalicular stages; the cardinal septum is
often conspicuous, mostly reaching the centre of the corallite; tabulae are
not present. As a conclusion, the ontogeny of Kenophyllum subcylindricum
Dybowski very much resembles the early ontogeny of Grewingkia buceros
(Eichwald) which is described and illustrated by Neuman ( 19 69:36, fig. 30).
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Fig. 2. Schernatic illustrations of the ontogeny of the genus Leolasma Kaljo. Dotted
areas indicate stereoplasrnatic deposits.

The larger size of the former species reveals, however, that it is not con
specific with the latter. Perhaps the genus Grewingkia and especially G. bu
ceros and related species (Neuman 1969: table 2) have developed from
Kenophyllum-like ancestors.
Kaljo (1961:60) also remarked on the similarities between the genera
Kenophyllum and Pycnactis and mentioned that both genera have a con
spicuous cardinal septum and a cardinal pseudofossula, especially well
developed in late phases of the ephebic stage, also observable in the calice.
In both species of Leolasma described by Kaljo the cardinal pseudofos
sula is fairly indistinct, and this is also the case in Leolasma pachycolumnaris
n.sp. In Leolasma kaljoi Scrutton 1971, on the contrary, there is a marked
pseudofossula, and in that respect this species more resembles the genus
Kenophyllum. Scrutton (1971:211), however, assigns this species to Leo
lasma rather than to Kenophyllum because of the construction of the axial
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structure, but points out the slight difference between these two genera, which
'may prove not to be of generic significance'. The present author is also
aware of this fact, but these problems cannot be solved before the ontogeny
of species belonging to these genera is known in detail.
Occurrence.
Middle Ordovician to Lower Llandovery; Estonia, Scandi
navia, China and Venezuela.
-

Leolasma pachycolumnaris n.sp.
Figs. 3-7.

Derivation of the name. - The Latin 'pachy' means broad, 'column' the
same as columella or axial structure.
Holotype. -VM 01 1321 (Fig. 3A-F, 4A-G).
Type stratum and locality.
Macrourus Limestone; Griisgård (in glacial
d_rift boulders), oland, Sweden.
Diagnosis. - Medium-sized Leolasma with an almost straight or slightly
curved ceratoid corallite without fixing structures. Calice deep. Axial struc
ture broad, including a few septal lamellae and some stereoplasmatic deposits.
Tabulae absent.
Description. - The corallites are of a straight or slightly curved ceratoid
type, between 18 and 42 mm high and have a calice diameter between 11 and
36 mm. The epitheca has fairly distinct longitudinal interseptal ridges and
faint transverse growth-lines. The calice reaches a depth of between YJ to Yz
of the height of the corallite.
Internat structures and ontogeny.
The brephic stage is not represented
in the specimens available.
In fairly early phases of the neanic stage (represented by a transverse sec
tion of the holotype with a diameter of 3.7 mm and having 24 major septa)
most of the major septa reach the centre of the corallite and some of them
are weakly fused into an axial structure. The minor septa are fairly lang,
reaching nearly half the length of the major septa. All septa are strongly
dilated. The peripheral parts of the major septa are laterally joined to the
minor anes. Narrow interseptal chambers between the major septa are same
times present, but are mostly completely filled with stereoplasmatic deposits.
In some specimens the cardinal septum is thicker than the other major septa.
In later phases of the neanic stage the length and number of the septa have
increased. The septa are still considerably dilated. The interseptal chambers
are comparatively small in size; same of them are still entirely filled with
stereoplasmatic deposits. In this stage an axial structure is distinguishable,
and consists of occasionally fused axial ends of some of the major septa as
well as a few septal lamellae, entirely interbedded with stereoplasmatic
deposits. Thus this structure has a solid appearance but for one or two very
small central loculi (Fig. 4E). The minor septa have increased in length,
still reaching about half the length of the major septa. The cardinal fossula is
fairly marked in this stage.
-

-
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Fig. 3. Leolasma pachycolumnaris n.sp. Holotype (UM OI 1321). A. Lateral view. X l.
B-G. Transverse sections of the ephebic and neanic stages. B-F, X 3, G, X 6.
Glacial drift boulder of Macrourus Limestone, Griisgård, oland, Sweden.

In early phases of the ephebic stage the dilations of the septa gradually
disappear, beginning in the central parts of the maj or ones. The interseptal
chambers have lost more of their stereoplasmatic deposits in their peripheral
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Fig. 4. Leolasma pachycolumnaris n.sp. Holotype (UM OI 1321). The position of the
transverse sections B-G is indicated in A. A is X 0.5, otherwise X 3. Fig. 3B, C, F and
G correspond to Fig. 4C, D, F and G. The position of the transverse sections in Fig. 3
indicated in A. Glacial drift boulder of Macrourus Limestone, Grasgård, Oland,
Sweden.

parts and are visible just inside the broad stereozone. The stereozone now
includes larger amounts of stereoplasmatic deposits. The axial structure is
still broad and comparatively solid. The minor septa are completely em
bedded within the stereozone.
During late phases of the ephebic stage the dilations of the major septa
continuously disappear, and the interseptal chambers increase in size. The
stereozone is comparatively broad (between 2.5 and 3.3 mm) but gradually
decreases in width during the last subcalicular stages as well as within the
calice. The minor septa are embedded withiri the stereozone, however, reach
ing a little beyond it within the calice. As mentioned above the stereozone
during the whole ontogeny includes only comparatively small amounts of
stereoplasmatic deposits due to strong peripheral dilation of the septa. The
axial structure gradually decreases in width, when most prominent attaining
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Fig. 5. Leolasma pachycolumnaris n.sp. A-D (RM Cn 3110). The positions of the trans
verse sections A, C and the Jongitudinal section D showing the calice are indicated in
Fig. 6A.
E (RM Cn 3092). A transverse section just below the calice showing the axial structure
and the cardinal pseudofossula. All figures X3. RM Cn 3110 is from an erratic boulder,
of Macrourus Limestone, from Hulterstad and RM Cn 3092 from a corresponding
boulder from Griisgård, 6Iand, Sweden.

a width of about half the diameter of the corallite. This structure still in
cludes fairly large amounts of stereoplasmatic deposits interbedding both the
inner ends of the major septa and a few centrally situated septal lamellae
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Fig. 6. Leolasma pachycolumnaris n.sp. A-C (RM Cn 3110). The position of the trans
verse sections B and C is indicated in A. The sections figured in Fig. SA, C, D are also
indicated in A.
Fig. 5B corresponds to Fig. 6B.
D (RM Cn 3090). A longitudinal section of a medium-sized specimen. All figures X 3.
RM Cn 3110 is from an erratic boulder of Macrourus Limestone found at Hulterstad
and RM Cn 3090 from a corresponding boulder found at Griisgård, bland, Sweden.

(Fig. 3C). During the last subcalicular stages the axial structure disintegrates
as the major septa decrease in length and the dilations of their inner ends
disappear (Fig. 3B). The cardinal pseudofossula is still very distinct. In one of
the specimens examined the cardinal septum is somewhat shorter than the
other major septa beginning at a late subcalicular stage (Fig. SE). Complete
tabulae are absent but one or two unclear incomplete ones are observed.
In the !argest specimens (RM Cn 3110, Figs. SA-D, 6A-c), septal
dilations are prominent, and interseptal chambers are visible only in the last
subcalicular phases of the ontogeny. On the contrary weak dilations are ob
served in small preadult specimens.
Affinities. - Leolasma pachycolumnaris differs from the type species Leo
lasma reimani Kaljo in having a larger size and in the absence of complete
tabulae. This species resembles Leolasma sociale Kaljo somewhat, but dif
fers from L. sociale in having a more prominent axial structure, a broader
stereozone and a corallite with a different shape (L. sociale has a trochoid
corallite). Similar structures in both species are the cardinal pseudofossula
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and comparatively short minor septa. Leolasma holtedahli (Hill 1953) as seen
from the holotype (Fig. 8A, B) only differs from L. pachycolumnaris in hav
ing langer minor septa 'tending to lean on their neighbouring major septa'
(Hill 1953:147). The other specimen figured by Hill (1953; pl. 1, fig. 2)
and here refigured in Fig. 8C is from the type locality but nevertheless it is
not certain that it is conspecific. L. holtedahli will be examined as soon as
topotypic material can be obtained.
Occurrence.
Middle Ordovician Macrourus Limestone: in glacial drift
boulders from Grasgård, Hulterstad and Eriksore, oland, Sweden.
-

Genus Ullernelasma n.gen.
Derivation of the name.
The generic name refers to the farm Ullern in
Ringerike (named after the Norse god Ull); the type locality is situated in the
neighbourhood.
Type species. - Ullernelasma svartoeyensis n.sp. described in this paper.
Upper Ordovician, stage 5b ( = Ashgill): Vestre Svartoy, Ringerike, Norway.
Diagnosis.
Solitary streptelasmatid corals with a conical or cylindrical
corallite, possessing a convex cardinal side. Septa in the brephic and neanic
stages strongly dilated; interseptal chambers small or absent; major septa
lang, sometimes fused into a weak axial structure in which a few septal
lamellae may be present. Major septa in the ephebic stage short and thin; no
axial structure; stereozone of moderate width. Complete tabulae lacking, a
few incomplete anes sometimes present.
-

-
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Fig. 8. Leolasma holtedahli (Hill 1953) A and B (PMO 34228). Holotype. B also figured
by Hill 1953: pl. 1, fig. 1. Transverse sections of late phases of the ephebic stage. C
(PMO 33878). A transverse section of an early phase of the ephebic stage of a compara
tively large specimen, also figured by Hill 1953: pl. 1, fig. 2. Both specimens are from
the Upper Middle Ordovician, stage 4bb, Cyclocrinus Beds; south of Roykenvik,
Hadeland area, Norway. All figures X 3.

Fig. 9. Ontogeny of the genus Ullernelasma n.gen. Dotted areas indicate stereoplasmatic
deposits.
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Species. - The genus is monotypic.
Remarks. - The ontogeny of the genus Ullernelasma is diagrammatically
illustrated in Fig. 9. The brephic and neanic stages of this genus closely
resemble the corresponding stages in the genera Helicelasma Neuman 1969
and Borelasma Neuman 1969. As opposed to Helicelasma, the major septa
in the ephebic stage of Borelasma and Ullernelasma (as well as in Strepte
lasma) gradually become shorter and thinner and a characteristic feature is
a central zone free of septa.
The genus Ullernelasma clearly differs from the genera Streptelasma,
Borelasma, Crassilasma and Helicelasma in lacking complete tabulae. The
genus differs from Streptelasma Hall (the type species of which S. corniculum
Hall was redescribed by Neuman 1969:10, figs. 4-6 who also characterized
the genus in the same paper: 8, fig.

3

and table

3)

in having considerably

dilated septa in early ontogeny. At present it is impossible to distinguish
other species apart from the type species. Some species assigned to the genus
Crassilasma Ivanowsky 1962 seem to lack complete tabulae and should
perhaps be transferred to this new genus. The type material of these species
must, however, be examined before a final taxonomical decision can be
made.

Ullernelasma svartoeyensis n.sp.
Figs. 10-14.

O

Borelasma

sp. Neuman 1969:4.

Derivation of the name. - The specific name alludes to the type locality,
Vestre Svartoy, of this species.
Holotype. - PMO 1676 1 A. Lateral view, transverse sections and a
longitudinal section in Figs. lOA-H, 11.
Type stratum and locality. - Upper Ordovician, stage Sb; Vestre Svartoy,
Ringerike, Norway.
Diagnosis. - Medium-sized Ullernelasma with a slightly curved ceratoid
corallite without fixing structures. Calice deep. Septa in the neanic stage
strongly dilated, normally in mutual contact laterally; major septa reach or
almost reach the centre without forming an axial structure; a few septal
lamellae may be present. Major septa in the ephebic stage comparatively
short and thin; stereozone fairly narrow. Cardinal septum in the last phases
of the ephebic stage considerably shorter than the other major septa; a

Fig. 10. Ullernelasma svartoeyensis n.sp. A H (PMO 16761 A). Holotype. A, lateral
view; B-G, transverse sections of the ephebic and neanic stages. H, a longitudinal sec
tion of the ephebic stage. This specimen is also shown in Fig. 11.
I (PMO 16761 D), a transverse section of a late phase of the ephebic stage in a com
paratively large specimen. All figures X3.
Both specimens from erratics from Upper Ordovician, stage 5b; SW part of Vestre
Svartoy, Ringerike, Norway.
-
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v.Fig.lOH
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Fig.lOE
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Fig. 11. Ullernelasma svartoeyensis n.sp. A-E (PMO 16761 A). Holotype. The positions
of the transverse sections B-E are indicated in A.
A is X 0.5, otherwise X3. Occurrence see Fig. 10. (Fig. 10B, C, and D correspond to
Fig. llB, C, and D).

cardinal pseudofossula is present. Complete tabulae absent; a few incomplete
anes may be present.
Description of the corallite.
between 14 and

33

-

The corallites have a minimum height of

mm and a calice diameter of between 12 and 27 mm.

They are, as a rule, of a weakly curved ceratoid type, but a few specimens
are almost trocoid. The longitudinal septal ridges are fairly well marked. The
transverse growth-lines are generally weak. Fixing structures are absent. The
calice is deep, funnel-shaped and measures about 1/2-3/5 of the height of the
corallite. The septal number can reach 42 of each order in the specimens
available.
Ontogeny and internal structures.- The brephic stage is not represented in
the specimens available.
In fairly early phases of the neanic stage in an adult specimen (represented
by a transverse section with a diameter of 8.5 mm having 29 major septa),
most of the major septa are long, almost reaching the centre of the corallite.
The septa are strongly dilated and no interseptal chambers are present.
Although it is difficult to observe primary structures in the poorly preserved
material, same septal lamellae seem to be present in the centre of the coral-
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Fig. 12. Ullernelasma svartoeyensis n.sp. A-F (PMO 5747). Transverse sections of the
ephebic and neanic stages. The positions of the sections are indicated in Fig. 13A.
G-1 (PMO 16761 B). G, extemal lateral view; H and l, transverse sections of a small
specimen. (H and I identical with the transverse sections in Fig. 131-K). All figures
X 3. PMO 5747 is from an erratic boulder from the WNW coast, and PMO 16761 B
from a corresponding boulder from the SW coast of Vestre Svartoy, Ringerike, Norway.
Both specimens are of Upper Ordovician age, stage 5b.

lite (Fig. lOG). At this stage the minor septa reach a length of about Ys of
the diameter of the corallite. They are strongly dilated and in mutual contact
laterally with the major anes.
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Fig. 13. Ullernelasma svartoeyensis n.sp. A-E (PMO 5747). The positions of the trans
verse sections B-E are indicated in A. F (PMO 16761 D) also figured in Fig. 10 l.
G-N (PMO 16761 B). The positions of the transverse sections H-N are marked in G.
See also Fig. 12. Figures A and G are X 0.5, otherwise X3. For occurrence see Fig. 12.

During late phases of the neanic stage the dilations of the major septa
gradually become weaker, especially affecting their central and axial parts.
Some of the major septa are somewhat withdrawn from the centre of the
corallite where small irregularly distributed loculi are formed. The stereo
zone is fairly narrow (1-1.5 mm broad), completely including the short
minor septa. The stereozone is entirely formed by the dilated septa in mutual
contact laterally, and very small amounts of stereoplasmatic deposits are
present.
During the early phases of the ephebic stage the major septa gradually be
come shorter and a gradually increasing structureless central space appears.
The major septa become thinner than in earlier stages but are still consider
ably dilated in adult specimens and their axial ends are often in contact
laterally (Figs. 10D, 11D, 12D). Throughout the ontogeny up to this stage
the septa are clearly tetramerally arranged. The stereozone has become some-
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Fig. 14. Relationship between the diameter of the corallite and the approximate length
of the major septa in Ullernelasma svartoeyensis n.sp. The dashed lines join points
representing transverse sections of the same specimen.

what thinner but includes more stereoplasmatic deposits than earlier due to
reduced septal dilation.
During late phases of the ephebic stage the major septa continue to be
come shorter and this tendency is accelerated within the calice (Fig. 14).
Thus the central structureless zone rapidly increases in diameter. The stereo
zone also gradually becomes thinner but the minor septa rapidly increase in
length attaining a maximum length of 3.5 mm in the largest transverse sec
tion (normally reaching 2.5-3 mm). In the last phases of the ephebic stage
the cardinal septum rapidly becomes very short, still situated in a distinct
pseudofossula (Figs. 101, 13F). Also at this stage the major septa are
somewhat twisted in one direction but are more radially arranged than
earlier in the ontogeny.
Complete tabulae are absent in all specimens observed but a few unclear
incomplete tabulae seem to be present.
Affinities. - Ullernelasma svartoeyensis was earlier assigned to the genus
Borelasma by the present author (Neuman 1969:4). Further examinaiJons
revealed that complete tabulae are not present, and this is why the speci�s is
transferred to this new genus.
Occurrence. - Upper Ordovician, stage 5b, Ullemtangen, Vestre Svartoy
and ostre Svartoy, Ringerike, Norway.

Streptelasma unicum n.sp.
Figs. 15-17.
D Ptychophyllum craigense M'Coy-Lindstrom 1880:35 (partim). D Thorslund 1935:13
(partim). D Streptelasma primum (Wedekind) - Neuman 1969:11, (Fig. 70).
Holotype.- RM Cn 2507. Lateral view, transverse sections and longitudi
nal sections (Figs. 15A-E, 16A-H).
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Fig. 15. Streptelasma unicum n.sp. A-E (RM Cn ,2507). Holotype. A, external lateral
view; B-D, transverse sections of ephebic and neanic stages. F (RM Cn 59327), a trans
verse section through the calice of a large specimen showing the short cardinal septum
and the marked pseudofossula. A is X l, otherwise X3. Upper Ordovician or Lower
Llandoverian beds, Borenshult, Ostergotland, Sweden.
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Fig. 16. Streptelasma unicum n.sp. A-H (RM Cn 2507). Holotype. The positions of the
transverse sections B-F and the longitudinal sections G and H are indicated in A. I
(RM Cn 59327), transverse section (also in Fig. 15F). A is X 0.5, otherwise X 3. Fig.
15B, C, D, and E corresponds to Fig. 16B, D, F, and G.
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Fi g. 17. Relat ionship between the diameter of the corallite and the approximate length
of the major septa in Streptelasma unicum n.sp. (dotted line) in comparison to Strepte
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Type stratum and locality.

-

Upper Ordovician Dalmanitina Beds or

Lowermost Llandoverian Beds, Borenshult, ostergotland, Sweden.
Material. - Only four specimens, including the holotype (two of them are

fairly well preserved) from the type locality. See also occurrence.
Diagnosis.

-

Corallite medium-sized to fairly large of a nearly straight or

irregularly curved cylindrical type. In late phases of the neanic stage and in
the ephebic stage major septa comparatively short: axial structure lacking.
The cardinal septum becomes very short within the calice and is situated in
a marked pseudofossula during the whole ontogeny. Minor septa short;
stereozone narrow. Tabulae numerous and complete, during the ephebic stage
with a flat or slightly concave central part and convex margins; during the
neanic stage the central parts of the tabulae are flat or slightly convex.
Description.

-

The corallites are variable in size, attaining a height of more

than 80 mm and a calice diameter of at least 22 mm. Both the longitudinal
interseptal ridges and the transverse growth-lines of the epitheca are modera
tely marked. Some of the latter, however, are strong, sometimes resembling
lines of weak rejuvenescence. The calice is moderately deep with a slightly
concave bottom. The cardinal pseudofossula is visible as a weak depression
in the bottom of the calice.
Ontogeny and internal structures. -The brephic stage and early phases of

the neanic stage are not preserved in the specimens available. A late phase of
the neanic stage is represented by a transverse section of the holotype and has
an average diameter of approximately 9.4 mm (Figs. lSD, 16F) with 29,
comparatively short, major septa. A section through another not so well
preserved specimen has a diameter of 6.8 mm and 26 major septa. In this
stage a central zone of about � of the diameter of the corallite lacks all
structures but the tabularium. The septa are only faintly dilated. The minor
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septa are short, however, reaching inside the very thin stereozone (about 0.5
mm broad).
During the precalicular phases of the ephebic stage (Figs. 15, 16E-B) the
major septa gradually become shorter, and are sometimes slightly twisted in
one direction. The minor septa gradually increase in length reaching a max
imum length of 1.5 to 2 mm. The stereozone, though narrow throughout
ontogeny, gradually increases in width to a maximum of 1-1.5 mm. The
cardinal pseudofossula is well developed, and the cardinal septum is of about
the same length as the other major septa. The central zone, free of septa,
reaches about � to YJ of the diameter of the corallite in late subcalicular
stages. Just below and within the calice the cardinal septum rapidly becomes
shorter than the other major septa, and the cardinal pseudofossula becomes
more pronounced (Figs. 15F, 16I). The septal number approaches 49 of each
order in the specimens available (but is usually between 40 and 45).
In late phases of the neanic stage tabulae are complete, not especially
numerous (7 tabulae in a distance of 8.5 mm) and have a flat or slightly
convex central part and convex margins (Fig. 16H). In the ephebic stage
the tabulae are more numerous, of complete type with faintly concave, same
times flat, central parts and convex margins. Complementary plates are same
times present. The transition between the neanic and the ephebic stage is
indistinct and is defined mainly by the different types of tabulae.
Affinities. - Streptelasma unicum n.sp. differs from Streptelasma primum

(Wedekind) in having a marked pseudofossula,

a short cardinal septum in the

last phases of the ephebic stage, tabulae with flat or slightly convex central
parts during the neanic stage, and a narrower stereozone during the whole
ontogeny.
The species differs from many other species of Streptelasma with com
paratively short major septa during the ephebic stage (e.g. S. corniculum
Hall 1847, S. linnarssoni (Lindstrom 1873) and S. duncani (Dybowski 1873))
in having a distinct pseudofossula and a short cardinal septum during the
last phases of the ephebic stage.
The species Streptelasma schagami Scrutton 1971 and Streptelasma bass
leri (Pesthana 1960) also have distinct pseudofossulae (or fossulae); the

latter species also has a short cardinal septum during the last phases of the
ephebic stage. Both species, however, have different types of tabulae and
S. bassleri has zigzag major septa. The species described here was identified

as Streptelasma primum by Neuman (1969:11) as the last phases of the
ephebic stage were not examined at that time.
At a late stage of this research (in fact when the manuscript was already
submitted for publication) a restudy of specimens from the localities Kulls
berg and Nittsjo (Dalmanitina Beds) in the Siljan District revealed the prob
able occurrence of Streptelasma unicum. Lindstrom (1880:35) and Thors
lund (1935: 13) reported Ptychophyllum craigense M'Coy from these localities
and the present author (Neuman 1969:2) was earlier of the opinion that some
of the specimens referred to P. craigense belonged to Streptelasma primum,
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the others to Borelasma sp. A restudy of the few specimens earlier identified
asS. primum from Kullsberg and Nittsjo revealed that the cardinal septum
was short and situated in a fairly marked pseudofossula during the late
ephebic stage, which is characteristic for Streptelasma unicum. The specimens
from Kullsberg differ, however, from the type material in having more con
cave central parts of the tabulae. The specimens from Nittsjo have tabulae of
the same shape as the holotype but the major septa are much more ( often
irregularly) twisted, especially during the neanic stage, and the septal number
is lower especially during the ephebic stage. Apart from these differences,
these specimens seem to be conspecific with Streptelasma unicum n.sp. but a
more detailed examination on more specimens is necessary for a safer iden
tification.
Occurrence.

-

Upper Ordovician (Harjuan) Dalmanitina Beds or lower

most Llandoverian Beds; Borenshult and Råsnlis, ostergotland, and prob
ably from Dalmanitina Beds; Kullsberg and Nittsjo, Siljan District, Sweden.
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