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Abstr
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Five new species of Rugosa and four of Tabulata

are

described with two others previously known. They are from the Cyclocrinus
Beds of the region north of Oslo, from the overlying Sphaeronid (Chasmopsi

and Mjøsa Limestone of the same region and from the Encrinite Limestone in

the Gjerpen-Langesund district.

All are Middle

Ordovician in character.

and indicate an age within the limits Climacograptus peltifer and Dicranograptus

clingani zones of the standard graptolite sequence.

Introduction.

The small collection of corals described in this paper is derived
from the Hadeland, Toten, and Mjøsa districts to the north of Oslo,
and from the Gjerpen-Langsund district to the southwest of Oslo,
and is housed in the Palaeontological Museum, Oslo. It was made
available to me through the courtesy of Professor, dr. Leif Størmer
and curator, cand. real. Gunnar Henningsmoen.
The corals are all Middle Ordovician, and so form a contribution
to the stock of knowledge necessary before we can understand the
origin and interrelations of the great families of Rugosa and Tabulata.
The formations yielding the corals are the Cyclocrinus and
Mastopora Beds of the northem region, the overlying Sphaeronid
(Chasmops) or Mjøsa Limestone of the northern region, and the
Encrinite Limestone of the Gjerpen-Langesund district. Recent work
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in Scandinavia (Størmer, 1945) supports Kiær's conception of a more
or less common age for the Upper Chasmops, Mjøsa, Sphaeronid and
Encrinite Limestones of Norway, and the Kullsberg (Lower Leptaena)
Limestone of Sweden. The black Tretaspis (Trinucleus) shales which
overlie the Norwegian limestones are regarded as of the zone of
Pleurograptus linearis, and the Iimestones are correlated with 4bb
which is regarded by . Thorslund (1940) as in the Dicranograptus
clingani zone. Størmer's correlation table (p. 393) places the Cyclo
crinus Beds of the northern region in 4by \vhich Thorslund (p. 183)
equates with the zone of Climacograptus wilsoni above the zone of
,

Climacograptus pelhfer.

The contribution of the corals to these correlation problems is
a small one, since in the collection studied there is no identity of
species from one region to another. This can be seen from the foll
owing table (p. 145).
The first point to emerge from this table is that small solitary
Rugosa only are represented from the Cyclocrinus Beds and the
overlying Sphaeronid Limestone, and that none such occur in either
the Mjøsa or the Encrinite Limestone. This may well be a reflection
of facies; in the Lower Carboniferous for instance, the fauna of small
solitary Rugosa characterises a different sedimentary environment

from the large compound corals (Hill, 1948). The individuals are few,
and insufficient to show whether the species are common to the two
formations, or characteristic of one or other of them. So far, 5. com
pactum and ? Grewingkia sp. are known only from the Sphaeronid
Limestone and 5treptelasma sp. only from the Cyclocrinus Beds, while
5. curvatum and 5. holtedahli may occur in both.
The second point to emerge is that no species is common to the
:vljøsa Limestone of Mjøsa and the Encrinite Limestone of the Gjerpen
-Langesund district, both of which are characterised by compound
corals only, suggesting a reef or near-reef environment. Two genera
are common to the limestones, Eofletcheria and Liopora, but are
represented by different species. At first sight this would appear
to indicate a difference of horizon; but in each case the Mjøsa species
have a greater strength imparted by skeletal thickening, and this
may be a reflection of environment rather than difference in age.
Nevertheless the difference in the remaining faunas favours a difference
of horizon as the cause.
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those of these American formations, but they show no very dose
similarities with the Craighead (C. peltifer zone) Streptelasma of
Scotland.
The Mjøsa Limestone contains L. favosa, typical of the Craighead
fauna, and very similar to L. americana from the Trenton of �
America, Nyctopora aff. parvotubulata which may be conspecific with
the type from the Kalstad Limestone whose age however is not yet
fixed but in Vogt's opinion (1942, p. 485) is older than the Dicrano
graptus shale; a correlation with the Craighead Limestone is thus
permissable.
The Encrinite Limestone of the Gjerpen-Langesund district
contains Coccoseris tttmulosus; elsewhere no Heliolitidae are known
befare the Trenton, or before the Craighead Limestone; similar remarks
apply to Liopora. Cerioid Tryplasma like the two Encrinite Limestone
species occur in Black R. and Trenton strata in N. America, but
are unknown in Great Britain. The corals thus indicate that the
Encrinite Limestone is of Trenton age; and the overlying black
shales being correlated with the P. linearis zone, the limestone
must represent part of the graptolite sequence C. peltifer- D. clingani
inclusive. They do not indicate whether it is older or younger than
the Mjøsa Limestone, nor do they suggest identity.

Systematic Description.

ZOANTHARIA RUGOSA
Superfamily S t r ep t e l a s m a c e a
Family S t r e p tel a s m i d a e
Subfamily S t r e p tel a s m i n a e
Genus Streptelasma Hall
Streptelasma holtedahli sp. nov.
(PL l figs. l, 2).
Holotype: Pal. Mus. Oslo 34228, south of Røykenvik, Hadeland:
Cyclocrinus Beds; coll. O. Holtedahl. Another specimen Pal. :\lus.
Oslo 33878 from Chasmops Limestone, same locality.
Diagnosis: Small slightly curved Streptelasma, slightly compressed
laterally, with numerous septa and a dense, compressed axial structure.
Description: The corallum is trochoid and but slightly cun·ed,
the cardinal fossula being at the outer curve. It is compressed laterally,
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the diameter just below the calice in the plane of curvature being
15 mm., and at right angles to this being 12 mm. At this diameter
there are 39 major and 39 minor septa, dilated and contiguous at
the periphery to form a narrow peripheral stereozone about 0. 75 mm.
wide; between this and the axial structure, which is 5 mm. X 3 mm.,
the septa are thinner; the interseptal loculus between a minor septum
and its neighbouring major septum on the counter side is often
narrower than the loculus on the cardinal side, owing to the major
septum retaining thickening there, and to the minor septa tending
to lean on their neighbouring major septa on the counter side; the
minor septa extend about half way to the axial structure. The axial
structure is formed by conjunction of the axial edges of the septa
and the monacanthine trabeculae projecting from them, and by the
deposition of dilating tissue; it is dense, with only occasional irregular
loculi. The cardinal fossula is narrow and parallel-sided, and the
cardinal septum long.
Remarks: Pal. Mus. Oslo 34544 from the Cyclocrinus Beds of
Gjøvikodden, Toten, is placed doubtfully in this species. It is smaller,
more erect, does not show lateral compression, and its axial structure
is relatively smaller, but its septal characters are similar to those
of the holotype.
38174 from the Mastopora Beds of Furuberget, Mjøsa, coll.
J. Kiær 1896 is a sectioned fragment vvhich may belong here. It
bears the label Ptychophyllum sp.
Streptelasma curvatwn sp. nov.
(Pl. l, fig. 3).
Holotype: Pal. Mus. Oslo 34500; Tønnerudoddcn, Hadeland:
Cyclocrinus Beds; coll. J. Kiær.
Diagnosz's: Small, regularly curved and regularly conical coralla,
with large, parallel-sided cardinal fossula on outer curve; with few
and dilated septa.
Description: The corallum is small, regularly curved and rather
slenderly conical, attaining a diameter of about 8 mm. at the floor
of the calice, which is deep. The external surface shows marked septal
furrows and interseptal ridges, the furrows which correspond to
minor septa being equally as strong as those corresponding to the
major septa. The calice is deep.
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The cardinal fossula is at the outer curve of the corallum, and
is long, extending to the centre or even beyond. The septa are all
dilated, with bluntly rounded axial edges, and the minor septa are
very short; some of the major septa show large monacanthine trabe
culae near or projecting from their inner edges, in the plane of the
septum, so that a primitive streptelasmoid axial structure is present.
At a diameter of 5 mm. the long cardinal and counter septa are in
contact at the axis, and there are 4 major septa in each counter
quadrant, one being the counter-lateral septum; the axial edges of
all except the last formed septum are directed towards the inner
half of the counter septum; the septa are so dilated as to leave only
minute spaces in these quadrants. At this diameter too there are
four major septa including an alar septum in each cardinal quadrant;
the fossula is wide, long and parallel-sided, being bisected by the
long cardinal septum. The septa of the cardinal quadrants are longer
than those of the counter quadrants, and although equally dilated
are more widely spaced. At a diameter of 6 mm. the interseptal loculi
are wider and spaces are developed in the axial structure, but the
septal dilatation has not decreased. Though no sections of tabulae
are visible in either transverse section, it is assumed that they are
present.
Remarks: The large parallel-sided fossula, small size and great
septal dilatation of this species distinguishes it from other Streptelasma.
S. aequisulcatum (McCov) from the Coniston Limestone of Great
Britain and 5. kiæri described below have a similar septal dilatation
and axial structure, and it may be that these three are generically
distinct from Streptelasma corniculum.
Streptelasma

?

curvalttm.

Three specimens, one (Pal. Mus. Oslo 64503) from the Cyclocrinus
Beds of a locality N. of Mjørputten, Hadeland, and two (Pal. Mus.
Oslo 34846, 34847) from the Sphaeronid Limestone of a locality N.
of Gjøvik, Toten, are similar in external form, size and septal grooving
to the holotype of S. ct�rvatum. They resemble that specimen also in
having the cardinal fossula at the outer curve, and in having elongate
cardinal and counter septa. 34847 also resembles the holotype in
having a wide, parallel-sided cardinal fossula, but this is not visible
in either of the other two. All three have the septa of the cardinal
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quadrants dilated, but those of the counter quadrants (except the
counter septum) are confined in the adult stages either to a narrow
peripheral stereozone about 0. 5 mm. wide or reduced to thin plates
which do not reach the axis, so that matrix fills this part of the
corallum. A similar condition in the counter quadrants is found in
the specimen described below as Streptelasma sp. It is not possibles
on the limited material available, to determine whether this weaknes,
in the septa of the counter quadrants is a specific character, or some
mischance to the three corallites. They are therefore doubtfully
included in 5. curvatum.
Streptelasma compactum sp. nov.
(Pl. 1, figs. 4, 5).
Holotype: Pal. Mus. Oslo 34793-5, GjøvikoddeD, Toten:
Sphaeronid Limestone; coll. J. Kiær 1925.
Diagnosis: Small trochoid Streptelasma with dilated septa and
wide dense axial structure of crowded, large monacanthine trabeculae.
Description: The corallum attains a diameter of 12 mm. at the
base of the calice, which is 20 mm. wide at its outer edge and 20 mm.
deep. The expansion is tegular and the corallum curved, the cardinal
septum being at the outer curve. Septal furrows are marked, those
which correspond to minor septa being developed as strongly as those
corresponding to the major septa.
The septa are numerous and dilated so as to be contiguous in
a peripheral stereozone about 2 mm. wide at a diameter of 12 mm.;

inside this they may thin a little, so as to leave a zone of small,
unequal interseptal loculi between the stereozone and the axial
structure.
The axial structure which projects into the calice as a tall dome
is wide (4-5 mm. in diameter at the base of the calice) and consists
of thick monacanthine trabeculae springing from the axial edges of
the septa, so closely packed as to show only very small, occasional
loculi.
Remarks: The specimen described below as Streptelasma sp. from
the earlier Cyclocrinus Beds shows a similar wide axial development
of large monacanthine trabeculae, but is a smaller corallum with
relatively fewer septa, and further shows a weak development of the
septa in the counter quadrant, not seen in the holotype of S. com-
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pactum: it is provisionally regarded as a distinct species, insufficiently
known to be given a name. S. compactum differs from S. curvatum
in being larger, without the distinctive parallel-sided fossula of the
latter, and in possessing a wide dense axial structure of large mona
canthine trabeculae.
Streptelasma sp.
(PL l, fig. 6).
Associated with the holotype of S. curvatztm there is in the
Cyclocrinus Beds of Tønnerudodden, a specimen (Pal. Mus. Oslo
34498) which attains a slightly greater size than the holotype. At
a diameter of 6 mm. the septa are continuous plates only in the
outer 2 mm. of their course; axially they are represented by separate
monacanthine trabeculae forming a loose axial structure; the fossula
is not distinct, and the cardinal and counter septa not specially
distinguishable in length. The fossula would however appear to be
on the outer curve of the corallum as in S. curvatum, and at a diameter
of 8 mm. an axial region 4 mm. in diameter is occupied by thick
monacanthine trabeculae many of which are in contact so that only
small spaces are seen. The septa of the counter quadrants are confined
to a stereozone l mm. wide, but between this stereozone and the
axial structure matrix occurs, and one cannot ascertain whether this
is due to the deepening of the calice in the counter quadrants or to
the weaker development of the septa therein. It seems to me that
this specimen represents a species distinct from S. curvatum.
Genus Grewingkia Dybowski
? Grewingkia sp.
(PL l, fig. 7).
Pal. Mus. Oslo 34807; Tønnerudodden, Hadeland: Sphaeronid
Limestone; coll. ]. Kiær 1925.
This specimen is part of a large solitary corallum with very
numerous septa, dilated and contiguous in a peripheral stereozone
about 1. 5 mm. wide at a diameter of 30 mm., with the major septa
extending thence about half way to the axis; the minor septa are
less than half as long as the major septa. In the wide axial region
inside the septate zone, a few separate denticulate septal lamellae,
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irregular in course, are based on thin domed tabulae. The number
of lamellae is small, but the axial zone is wide; it is therefore doubtful
whether the specimen is better placed in Grewingkia or Brachyelasma,
but in the absence of young stages, Grewingkia seems the more likely.
Superfamily C y s t i p h y 11 a c e a
Family T r y p l a s m i d a e
Genus Tryplasma Lonsdale, 1845.
Genotype: - T. aequabde Lonsdale, 1845, pp. 613, 633, pl. A,
figs. 7, 7a; R. Kavka, east side of northern Ural Mts., Russia: Silurian.
Sec> Lang, Smith and Thomas, 1940, p. 135.
}Iassive, fasciculate or solitary coralla; corallites with numerous
sc>pta each consisting of a single vertical series of inclined trabeculae,
frc>e at their inner ends but united by their bases; tabulae are hori
zontal or gently sagging, sometimes \vith a median notch; no dissepi
mc>nts. Ord.-Dev.
Two cerioid species from the Encrinite Limestone of Norway
are here included in this genus, together with Columnart·a halli
..:\icholson of Lambe (1901, pl. vi, figs. 2, 2a) from the Black R.
Limestone lZone of Nemagraptus gracilis] at Stewart's Qy., near Sand
Point, on the Ottawa R., a few miles west of Arnprior. They share
with the fasciculate T. rugosum (Ed. and H.) the possession of one
order only of septa, which are however unequal in length. Their
general appearance is favositoid, and one might easily place them
in this family vvere it not for the complete absence of mural pores.

It is possible that they belong to Foerstephyllum Bassler, 1941 p. 1961,
1950, p. 269; but Columnaria ? halli Nicholson, 1879, the designated
type species, seems to me, as to Nicholson, to be Nyctoporid when
interpreted on the specimen figured by Nicholson, whilst Bassler's
'
interpretation of C. halli, which is clearly also Lambe's (1901, pl. vi,
figs. 2, 2a) is tryplasmid. There is here a taxonomic problem which
can only be properly solved by reference to Nicholson's syntypes.
It may be that among these there is a specimen with the morphology
figured by Lambe and by Bassler, and if so it could become the
lectotype; this would then safely attach the name to the morphology
Bassler intended it for. As such the genus Foerstephyllztm is closely
related to Tryplasma, which is based on a fasciculate type species,
T. aequabile, and may even be a subgenus of Tryplasma, its distingu-
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ishing character being its cerioid form. Should Foerstephyllu il' be
standardised as suggested, the two cerioid species described below
may be referred to Tryplasma (Foerstephyllum).
Silurian Tryplasma at least have rhabdacanthine trabeculae ,,·hich
may on recrystallisation appear holacanthine; in the much recrystal
lized Ordovician cerioid forms also the trabeculae appear holacanthine.
Tryplasma basaltijorme sp. nov.
(Pl. l, fig. 8).
Holotype: Pal. Mus. Oslo 8585; Ås, Frierfjorden, Gjerpen
Langesund; Encrinite Limestone.
Diagnosis: Cerioid Tryplasma with corallites 2.5-3 mm. m
diameter, and with one order only of unequal septa.
Description: The corallum is probably hemispherical, but 1s
known from two fragments only (Pal. Mus. Oslo 8585 and 8588),
the larger being 65 mm. in diameter and 40 mm. tall, the corallites
radiating from a point. The corallites are straightsided, polygonal,
2,5 to 3 mm. in maximum diameter. There are 18 to 20 septa,
apparently of one order only, unequal, but all wedge shaped in trans
verse section, thickening tO\vards the periphery, where by con tact
laterally they form a stereozone 0.6 mm. wide. Each septum is st>en
in vertical sections to consist of a single vertical series of trabeculae
which are free at their inner ends, but in contact at their bases.
The coral tissue has been recrystallised into a calcite mosaic in which
there is no trace of the lamellar arrangement around the holacanths
seen in Silurian fasciculate Tryplasma, nor any trace of the rhabda
canthine nature of the trabeculae, which is presumably the unaltered
condition (Hill, 1936). The tabulae are gently sagging, horizontal or
occasionally with a median notch, and are unequally spaced. There
are no dissepiments. ;\fural pores do not occur.
Remarks: Kiær's name (1879) for this coral was Colunmari,l cf.
halli Nich., and I agree that the form is dose to the species figurcd
under that name by Lambe (1901, pl. vi, figs. 2, 2a) from the Black
R. limestone of Stewart's Qy., near Sand Pt., lot 18, concession 11,
township of ::VIcNab, a few miles west of Arnprior on the Otta\\a R.,
Ontario, Canada; but I think it not closely related to Collll!lil<lrz'a
halli Nicholson (1879, pl. x, fig. 3), from an unstated locality in the
Black R. or Trenton of the U.S.A. or Canada, which seems to me
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to be a nyctoporid. It differs from Lambe's figured specimen in the
angle of inclination of its trabeculae; they are directed inwards and
a little upwards in the :Norwegian species, but are horizontal in the
Canadian form.
This species is distinguishable from T. brevikense sp. nov. by
the greater diameter of its corallites, T. brevikense having corallites
of only half the diameter of those of T. basaltiforme. It is known so
far only from the Encrinite Limestone of Norway.
Tryplasma brevikense sp. nov.
(Pl. 2, figs. 9-11).
Holotype: Pal. Mus. Oslo 8528; Quarry at Skjellbukta north of
Brevik, Frierfjorden: Gjerpen-Langesund district; Encrinite Lime
stone.
Diagnosis: Cerioid Tryplasma with very slender corallites (l
to 1.5 mm. in maximum diameter), each with one order only of
unequal septa.
Description: The corallum forms large masses, tall, or spreading;
one fragment 9 X 12 X 3 cm. tall probably represents only one third
of a corallum; another is 7 cm. tall, and 8 mm. wide; its general habit
resembles that of massive Favosites. The corallites are very slender
and unequal, l to 2 mm. in maximum diameter, with straight or
cun·ed, unequal sides, and 4- to 6-sided. On the upper surface of
the holotype, portions of the corallum grew upwards in knobs in
which the corallites were all about 2 mm. diameter, whereas in the
other parts of the corallum the average was l mm. or a little over.
The corallites show wavy walls in parts of the vertical section indi
cating expansions and contractions of diameter. The septa are short,
apparently all of one order, but unequal in size, thickening wedgwise
towards the periphery, and expanding more rapidly at the periphery
t.o form a very slender peripheral stereozone. There are from 16 to
20 septa in each corallite, and those of neighbours may alternate or
be placed back to back. In vertical sections each septum is seen to
consist of a single vertical series of equal thornlike trabeculae, directecl
inwards with little upwards inclination, free over most of their length,
but forming a continuous vertical base. The tabulae are complete,
horizontal, slightly clomed or gently sagging, occasionally with a
median notch, and not very regularly spaced. There are no dissepi-
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ments and no mural pores. Alteration during recrystallisation has
obscured the original structure, and one cannot distinguish any
rhabdacanthine condition in the trabeculae, nor any lamellation such
as occurs in many recrystallised Silurian Tryplasma.
Remarks: Pal. Mus. Oslo 8532-34 from the type locality belong
to this species. The growth form, the slender corallites and the spinose
unequal septa all suggest that this species is a Favosites, but dose
microscopic study convinces me that mural pores are not present; and
the similarity of the form to T. basaltiforme in all but size of corallite
leads me to place it with that species in Tryplasma.

ZOANTHARIA TABULATA
Family S y r i n g o p o r i d a e de Fromentel 1864.
Genus Eofletchert·a Bassler 1950
Genotype (by original designation): Columnaria incerta Billings,
1859, p. 428, Mingan L, Gulf of St. Lawrence: Chazyan, M. Ord.
Bushy colonies of slender cylindrical corallites; increase lateral
and frequent, offsets diverging immediately or at f�rst parallel to
and in contact with parents, so that small se:tions of the corallum
may be cerioid with two or three rows of iwo or three corallites in
contact for some short distance, or so that a halysitoid chain may
form temporarily; corallites with a moderately wide peripheral stereo
zone, consisting of crowded, short, thick, monacanthine trabeculae
in vertical series in contact laterally; the inner thin ends of the
trabeculae sometimes project free from the stereozone; tabulae
typically rare, horizontal, sagging or with a median notch, sometimes
incomplete. No perforations through the walls in cerioid portions.
�fiddle and Upper Ordovician, N. America and Scandinavia.
The fibres of CaC03 forming the stereozone which lines the
epitheca appear in the less recrystallised material to be grouped in
numerous thick monacanthine trabeculae laterally in contact; in
some forms the thin inner ends of trabeculae project freely from the
wall, and appear in tangential sections of the corallites as separate
dots. The lining is much thicker in some colonies than in others, and
in some parts of a corallum than in others. There is considerable
variation in diameter of corallites within the one corallum, and in
the rapidity or slowness of divergence of offset from parent.
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The genus might well have been the ancestor for the Auloporidae,
Syringoporidae, Halysitidae and Calapoeciinae, the first by the
assumption of a reptant habit for the early parts at least of the
corallites; the second by the development of connecting tubules and
infundibuliform tabulae; the third by fixation of the chain-like habit
of increase and the con-divergence of the offsets and the last by the
corallites crowding together and having their walls pierced between
the trabeculae first by horizontal rows of perforations and later by
horizontal tubular canals.
Eofletcheria irregularis sp. nov.
(Pl. 2, fig. 12, pl. 3, fig. 14).
Holotype: Pal. Mus. Oslo 66261; North side of Skjellbukta, Frier
fjorden, Gjerpen-Langesund district: Ordovician, Encrinite limestone.
Diagnosis: Eofletcheria with corallites of average diameter 1.5
mm., with offsets usually diverging more or less widely, but same
times with parallel growth.
Description: The corallum is bushy, the cylindrical corallites
having no particular rcgularity of growth; in oblique sections the
corallites are seen to be more often united in groups of two, three
or four than alone; increase is lateral and frequent, and the offset
may run horizontally for l mm. or so befare growing upward; or an
offset may grow upward immediately, and remain in contact with
the parent on one side; such parallel growth may result in one or two
rows of two or three corallites forming a halysitoid or cerioid portion

of the corallum temporarily. The corallites vary in diameter from
about l mm. to about 1.8 mm., but the average diameter seems to
be about 1.5 mm. The stereozone is rather thick, up to one third
of the diameter of the corallite, though more frequently one quarter
of the diameter of the corallite. Recrystallisation has replaced the
originally fibrous lining by a calcite mosaic, so that trabeculae are
no langer distinguishable. Tabulae are seen here and there, thin
plates stretching horizontally or sagging gently from lining to lining.
No trace of perforations in the common walls is noted when the
corallites are joined together.
Remarks: Two other specimens, Pal. Mus. Oslo 66264 and 66263
from the same locality as the holotype, show similar characters to
the holotype. One other specimen, Pal. Mus. Oslo 8536 from the
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same locality is referred to this species, though the average dia
meter of its corallites is smaller.
One fragmentary specimen, Pal. Mus. Oslo 8534, also from the
same locality is characterised by a

bushy

growth, in which each

branch of the bush is a cerioid portion of the colony in which two
or three rows of two or three corallites are in contact one \\ith
another; the average diameter of the corallites is the same as in the
holotype of E.

irregularis, but the

lining is a little less thick. Since only

one fragment is available I am in doubt whether this represents a
separate

species,

and

so I includc it doubtfully in

E. irregularis.

Specimen 8563 is very like 8534 described immediately abow. and
with it is doubtfully included in

E. irregularis.

Eofletcheria subparallela sp.
Pl. (3, figs. 15-17).

nov.

Lyopora incerta Billings, Kiær, 1930 p. 62, non Columnaria incerta
428, non Fletcheria incerta Bill., Lambe, 1899, p. 48.

Billings, 1859 p.

Holotype:

Pal.

Mus.

Oslo

66294;

Loddvik,

Helgøya,

�Ijøsa Limestone. Fragments Pal. Mus. Oslo 66290-93, and

:\Ijosa:
6h295

I take to be fragments cut or broken from the holotype by E:i<tr,
when preparing thin sections. Collected by J. Kiær, 1896.

Diagnosis: Eofletcheria

with corallites of average diameter 2

mm

or more; the corallites are sub-parallel and rather dose in grO\nh.

Description:

In the holotype the corallites vary considerabl"- in

diameter, from l mm. to 3 mm.; and the average seems to be about
2 mm. or a little more; they are sub-parallel, and rather crO\nlecl,
though the corallites themselves would occupy less space in a corallum
than the interstitial mud. Corallites may grow to a considerable
length

-

15

mm. or more, without giving rise to an offset; offsets

are of small diameter

(l

mm.) at their origin, but gradually attain a

diameter of behveen 2 and 3 mm. Offsets diverge but slightly from
the parents, so that growth is subparallel, and in many parts of the
corallum neighbouring corallites are in contact or almost so. \Vhere
corallites nearly touch, transverse wrinkles may extcnd and actually
make contact. Vertical sections show that in these corrugations the
entire stereozone is involved, and sometimes the lumen itself \Yidens
into the \\Tinkle.
in

Reuschia

A

similar but tighter wrinkling in the wall is secn

Kiær and in some cerioid forms such as

Liopora

an,J in

THE

MIDDLE
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No perforations are seen through the

common walls when neighbouring corallites are in contact; the walls
usually do not entirely lose their curvature at the contact, the smaller
corallite accommodating itself to the other. The fibrous lining to the
epitheca is of only moderate thickness, and only occasionally may
free ends of trabeculae be noted projecting inwards from it. Tabulae
are frequent and thin, usually horizontal or sagging, sometimes with
an axial notch; sometimes a plate does not stretch completely across
the corallite, and its inner edge rests on the lower tabula; they may
be 0.5 to 2 mm. apart.

Remarks:

Specimens from the Mjøsa Limestone of the quarry

south of Bergvik, Helgøya, Mjøsa District, differ from the holotype
and the other specimens from Loddvik in that the corallites attain
a slightly greater diameter, varying from l.S to
average of nearly

3

3.5

mm., with an

mm.; the lining to the wall is relatively thicker

also, and some of the tabulae may be thickened. These.specimens are
included under E.

subparallela

for the time being.

Specimens from the Mjøsa limestone of the railroad cut north
of Eina Station, Toten District, Norway, differ from the holotype
in haYing corallites much smaller in average diameter, with less
variation, nearly all being between 1.1 mm. to about 1.5 mm.; the
stereozones are relatively thicker, and the spine-like inward projec
tion5 of the trabeculae are more numerous and clearly seen; recrystal
lisation seems to have affected the corals from this locality less than
those from Loddvik and the quarry S. of Bergvik. Corallites are more
frequently in contact here also,

and the walls usually lose their

curyature to become linear along the contacts. I include these speci
mens doubtfully in E.

Kiær
(Billings),

(1930,
and

p.

56)

sztbparallela.
Fletcheria incerta
Liopora Nicholson and
new genus Eofletcheria,

identified this species with

transferred

the

latter

to

Etheridge. It seems to me that Bassler's

basecl on Billing's species is generically distinct from the cerioid
L.

fa<·osa

Liopora, which has perforate
noting that Liopora sp. coulcl have

(McCoy), the genotype of

walls. But I agree with Kiær in
arisen from it.

The Norwegian species cliffers from the N. American

Eofletcheria
2-4)

incerta (Billings) as figured by Okulitch (1937, pl. xviii, figs.

from the Chazy of the Mingan Is., in the average diameter of the
corallite; in

E. incerta

this is 1.2 mm., which is much smaller than

158

DOROTHY HILL

that m the J\orwegian forms. The corallites

the N. American

m

species abo seem much doser packed in the corallum, but E.

parallela

and

E. incerta

su b

are similar in septal and tabular characters,

and in transverse wrinkling.

E. subparallela

differs from E.

aperta

in growth form and in the greater development of tabulae, and from

E. irregular1:s

in grO\vth form and calical diameter.
Genus

Genotype

(by

Reuschia Kiær 1930.
monotypy): R. aperta Kiær, 1930,

pp. 54, 63, pl. iv,

figs.l-3, and text-figs. 5 on p. 27 and 9a, b on p. 55; Stord, Ostralsten,
Bergen Region, Norway: Upper Ordovician. (Plate 5, figs. 26a-c).
Bushy corallum with lateral increase and diverging cylindrical
corallites; corallites with a septal stereozone so thick that the lumen
may be almost or completely filled. The septa do not show free
spines along their axial edges, and there are no tabulae. The walls
of neighbouring corallites are transversely wrinkled at regions of
juxtaposition.
The lectotype of

R. aperta has been sectioned,

by kind permission

of G. Henningsmoen, and found to differ from the Middle Ordovi
cian species herein referred to

Eofletcheria

Bassler, in h a vi ng its

septa so long and dilated as completely or almost completely to
dose the lumen, which is not crossed by tabulae, and in not h<Jving
free spines projecting axially from its septa. The genus may well
have developed from

Eofletcheria Hy

an increase in the length and

dilatation of the septa, in which it resembles the Upper Palaeozoic
genus

Cladochonus

McCoy. In the transverse wrinklings of the corallite

walls where corallites are contiguous, this species resembles E.

parall�la

Hill and some cerioid forms such as

Liopora

sub

and Roemeria.

Family C a l a p o e c i i d a e
Subfamily C a l a p o e c i i n a e
Genus

Liopora

Nichol�on and Etheridge 1878.

Genotype (by monotypy, see Lang, Smith and Thomas, 1940,
- Palaeopora? favosa McCoy, 1850; limestone and shale,
Craighead, near Girvan, Ayrshire, Scotland: Ordovician [? Clmzaco
grapttts peltifer zone].
p. 78):

Massive coralla with polygonal corallites in which each corallite
has a single peripheral ring of ? 20 vertical series of slightly inclined
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thick

trabeculae

those

of

neighbouring

corallites

alternating

or

opposed; the thick double walls so formed may be pierced in hori
zontal zones by a row of irregular rounded pores each caused by a
loc3l thinning of the trabeculae; the tabulae are distant and sagging
slightly.
The genus is known from the

C. pelttfer

zone (Craighead Lime

stone) in Scotland; the Kalstad Limestone, Mjøsa Limestone, and
Encrinite

Limestone in

Norway; and

the

Trenton

(Jacksonburg

Limestone) of New York, U.S.A. (somewhere betvveen
and

D. clingani

It seems simpler in structure than the closely related
in both

C. peltijer

zones inclusive).

Calapoecia

and

betvveen the trabeculae

Syringophyllztm the short
in Lwpora develop into quite

Calapoecza;

vacuites noted
long horizontal

canals, flom ed and roofed with extensions of the ta bulae and bounded
laterally by peripheral prolongations horn the trabeculae.

Liopora javosa

(McCoy)

(Pl. 4) .

Palaeopora ? javosa McCoy, 1850, p. 285, described an d figured
Palaeopora javosa McCoy, 1851, p. 15, pl. le, figs. 3, 3a-d;
limestone and shale Craighead, Girvan, Scotland: Ordovician, [? Clima
cograptus peltijer zone].
Lyopora favosa; Nicholson and Etheridge, 1878, p. 26, pl. ii
as

figs. l--le.

Lyopora favosa; Kiær, 1930; Lyopora javosa; Cox, 19 36, p.
Liopora favosa: Lang, Smith and Thomas, 1940, p.

pl. ii, figs. 3, 4.

27.

77.

Type material: In the Sedgwick Museum, Cambridge.
Diagnosis: Liopora with moderately thick walls.
Description: Thickwalled Liopora occurs in several localities within
the Mjøsa Limestone of Helgøya in L. Mjøsa, Norway. Pal. Mus. Oslo
66273, 66274 are from the

Stromatopora

limestone of Nordre odde,

Bergvik; Pal. Mus. Oslo 66270 from the quarry south of Bergvik;
Pal. Mus. Oslo 66266 from Bergvik; 66267 Pal. Mus. Oslo from Ler
vik ? , and 66276 from Lodd vik.
There is consideråble variation amongst these specimens; in the
one corallum the thickness of trabecular tissue between two tabularia
may vary from 0.5 mm. to more than l mm. though the mode is
near to l mm.; in 66267 the corallites are nearly filled by the great
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development of this tissue. The average diameter of corallite left
free from this trabecular tissue is 1.3 mm. in 66273, 2 mm. in 66274
(these two coralla being from the same locality) , 1.5 mm. in 66276
and 66266, and 2 mm. in 66270; in 66267 there is only a narrm\·
central space about 0.5 mm. left in many corallites, and the smaller
corallites are closed altogether. The measurements given by Nicholson
and Etheridge are, for average thickness of trabecular tissue, 1.8 to

2 mm. and for average diameter of corallite left free from this tissue,
2 to 3 mm. On these measurements the J\orwegian specimens seem
to have smaller corallites with thinner trabecular tissue than the
Scottish ones, but the thin sections from the type material figured
by Cox (1936, pl. ii, figs. 3 and 4) show that actually the dimensions
in the two countries are similar.

A study of the trabecular tissue brings out several points of
interest. In many corallites or parts of corallites it can be resolved
into vertical series of trabeculae which incline upwards and inwards
and are in contact with one another; each vertical series is in contact
with its neighbouring series, \Yith notable exceptions. Frequently,
just above a tabula, the trabeculae may thin, leaving a not very
regular space between neighbouring vertical series, each space about
the height of one trabecula; where the trabecular series of neigh
bouring

corallites

are

simultaneously

affected,

a

communication

canal is formed between their tabularia. Another type of channel is
seen due to transverse wrinklings on the walls of hvo neighbouring
corallites; the space between the outwardly projecting wrinkles is
aften filled with mud, and this gives a banded appearance to the
vertical section.
Tabulae

are

usually

slightly

thickened

and

gently

sagging,

though a deep, narrow, median notch may occur; in some coralla
and in some parts of coralla they are more distant than in others.

Remarks: A

comparison of the Norwegian material from the

:Vljøsa Limestone with Cox's (1936) figures of the genotype convinces
me of their equivalence. By a development from the horizontal
series of openings,

Calapoecia

may evolve.

Specimen 66267 from Loddvika, Helgøya, collected by W. C.
.
Brogger has its corallites almost completely filled by the inward
growth of the tightly packed trabeculae, but since only this specimen
1s

known with this character, it is placed for the present under

L. favosa

( McCoy) .
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In Scotland

L. favosa
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is known only from Craighead, Girvan,

m shales believed equivalent to the

Liopora tenuis

Climacograptzts peltifer

zone.

sp. nov.

(PL 5, fig. 23) .

Holotype:

Pal. Mus. Oslo 8529, from the Encrinite Limestone

of the quarry at

Skjellbukta,

Frierfjorden,

Gjerpen-Langesund

district, Norway.

Diagnosis: Liopora with thin walls.
Description: The corallum is massive

and tall, the holotype being

a fragment 75 mm. wide and over 100 mm. tall. The corallites are
polygonal, and the dividing walls between the corallites are 0.25 to
0.5 mm. thick, leaving tabularia from 1.5 to 2 mm. in diameter;
the walls tend to round out the tabularia at the angles of the polygons.
Over most of the corallum the walls are completely replaced by a
recrystallisation mosaic of CaC03; in the calices they are seen to
consist of extremely short, thick trabeculae separated just above
the tabulae by irregular open spaces in a horizontal row. Tangential
sections of corallites taken through walls show this relation between
tabulae and the development of spaces between the trabeculae very
well; the spaces seem to be due to a thinning of the septa there.
The tabulae are sagging gently, complete, and spaced unequally,
0.5 to 2 mm. apart.
Specimens Pal. Mus. Oslo 8580 and 858 1 from the same locality
are placed in this species; recrystallisation has affected them much
more than the holotype.

Remarks.

The thin walls of this species are characteristic.
Subfamily

Nyct oporina

c.

Small coralla; corallites with 16 short septa alternating in SlZe.
M.-U. Ord.
Two genera only are at present assigned to this subfamily,

Nyctopora

Nicholson and

Billingsaria

Okulitch; the latter is the older

occurring in the Chazy of N. America, and has thick walls and septa,
whilc some of the corallites have a columella; the former may have
thin walls. Communication between adjoining tabularia is attained
by vacuities between neighbouring septa; these vacuities may be
arranged in horizontal rows as in
Calapoeciin ae.
11

-

:-J.G.T. nr. 31

Liopora,

suggesting a relation to the
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Genus

Genotype

Nyctopora

Nicholson 1879.

(by monotypy):

pl. ix, figs. 3, 3a-c

=

N. biUingsi Nicholson 1879, p. 184.
Columnaria goldfussi Nicholson 1875, p. 9,

Ordovician, Trenton limestone, Peterborough, Ontario, Canada. (non

C. goldfussi

Billings, 1858, p. 166 which is a heliolitid).

Small spherical or pyriform coralla with slender corallites; the
short septa are not regularly radial, and frequently alternate in length,
and are up to 16 in number, 8 usually being outstanding; tabulae
are horizontal and frequent; spaces may occur between the trabeculae
of neighbouring septa so that the tabularia of adjoining corallites
communicate. No columella. Trenton of N. America, Mjøsa Limestone,
and Sa of Stord, Norway.
If a specimen in the British Museum from the Trenton of Nepean
Pt., Ottawa, Ontario is correctly assigned to

N. billingsi,

the species

may develop horizontal rows of vacuities between trabeculae, just
as in some

Liopora.
Nyctopora

aff.

parvotubulata

Kiær

(Pl. 5, fig. 24) .

Holotype: Nyctopora ( ?) parvotubulata

Kiær, 1932, p. 106, pl. 13,

figs. 1-4, Kalstad Limestone, Meldalen, Trondheim Region, Norway.
(? Zone of

C. peltifer orD. clingani).
Diagnosis: Nyctopora with corallites

0.7--0.9 mm. in average

adult diameter.

Description

of thin sections of specimens from the Mjøsa Lime

stone. Two thin sections labelled Mjøsa Limestone, one marked g,
have probably been prepared from a small fragment Pal. Mus. Oslo
66265, from the Mjøsa Limestone of Loddvik, Helgøya, Mjøsa, which
has with it a label "cf.

Stylaraea ( ?) occidentalis

Nich. and Eth.",

probably from an identification by Kiær.
The corallites are approximately l mm. in average diameter and
are 4 to 6 sided. The tissue between the tabularia is of trabeculae,
the lines of contact between neighbouring trabeculae being clear in
the sections; there is no epithecal line of division between neighbouring
corallites; this tissue may be as little as 0.2 mm. thick but the trabe
culae forming the septa of neighbouring corallites are sometimes
separated by one or two additional trabeculae and the tissue between
two tabularia may then be as m uch as 0.5 mm. thick; often the trabe-

163

THE MIDDLE ORDOVICIAN. 2. CORALS

culae of eight septa extend further into the tabularia than those of
the remaining septa, which are extremely short and alternate with
the longer ones; the septa are not regularly radial; neighbouring
septa may not be contiguous throughout their height, pores thus
occurring in the wall, permitting communication between the tabu
laria of neighbouring corallites; but these pores are not regular round
holes as in Favosites; they are like the less regular spaces found in

Liopora.

No columella is visible in the tabularia. Tabulae are com

plete, very slightly arched or saucered, two to l mm. on the average.
This specimen resembles the specimen figured by Kiær

Remarks:
loe. cit. figs.

3,

4 fairly closely; but in the Mjøsa form spaces are

visible between neightbouring trabeculae, allowing communication
between tabularia, and the tabulae are only half as widely spaced. In
view of our ignorance of the limits of variation in Kiær's species, the
present specimen is described as

Kiær. It resemb

les the Canadian Trenton

N. aff. parvotubulata
N. billingsi Nich., the

genotype, fairly

closely, but the figures given by Nicholson do not show whether
addition trabeculae may appear between the septal trabeculae of
adjoining corallites, nor whether an epitheca is present or not between
corallites; the vacuities between trabeculae in

N.

aff.

parvohtbulata

are less regularly round than suggested by Nicholson's figures.
In its interstitial trabeculae this Norwegian specimen recalls
early

Propora,

particularly

P. goldfttssi

(Bill.) but it has not the

fixed number 12 of septa, characteristic of the Heliolitidae.

Family He l i o l it id a
Subfamily

e

Coccoserina e

Genus

Coccoseris

Lindstrom 1876
Lindstri:im

Eichwald

1899

1855.

Genolectotype (chosen Lang, Smith and Thomas, 1940, p. 39):
Coccoseris ungerni Eichwald, 18552, p. 2, explanation of pl. xxv,
figs. 4a-c, and 1860, p. 442
Lophoseris ungerni Eichwald, 18551,
p. 466 [Ordovician], Orthoceras Limestone: Lyckholm, near Hapsal;
and Dolomitic Limestone with Platystrophia lynx: Kima and Bork
=

holm, Estonia.
Corallum discoid, or in tumular expansions. Each calice with

12

triangular septa, surrounding numerous papillae in the central

area; no tabulae; coenenchyme with narrow, shallow funnel-shaped
tubes, enclosed by thick compact walls, often papillose or scrobiculate
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on the edges, the walls being entirely composed of large monacan
thine trabeculae. lVI. and U. Ord.
Lindstrom

(1899)

described

four

species

under

this

genus,

C. ungerni Eichwald with calices l.S to nearly 2 mm. in diameter,
C. microporus (Eichwald) , with calices nearly l mm. in diameter,
C. megastoma (McCoy) with calices l.S mm. diameter, and C. mi
craster Lindstr0m with very small calices, 0.3 mm. in diameter.
Lindstrnm stressed the growth habit of the genus as thin lamelliform;
in

C. ungerni

in some coralla successive lamellae grew one above the .

other to give a moderately thick corallum, but in the only specimen
he had of

C. micraster

the corallum was a sphaeroid 13 mm. in dia

meter. He regarded the genus as distinct from
and Haime 18S1 in that

Protaraea's

Protaraea

Edwards

coenenchyme was comparatively

very narrow or absent. This distinction seems to me valid, though
Kiær (1904) preferred to unite

Coccoseris

with

Protaraea.

Kiær (1904) considered that certain forms which he had previ
ously

(1899)

assimilated to

Palaeopora inordinata Lonsdale were
C. micraster, and he made this species
Trocht.scolithus Kiær 1904 by monotypy.

conspecific with Lindstrom's
the type of his new genus

The forms involved were (a) thin encrusting to strongly branched
coralla, with transitional cake-like forms, from Sa of Ringerike,
Tyrifjord; the calicles were 0.8 mm. wide in this group, distant in
wide coralla, but dose in branches; (b) cake-like or knobby coralla
from Sb, Ringerike, up to 100 mm. in diameter and 40 mm. thick;
(c) flat, wide coralla up to 1SO mm. diameter and 1S mm. thick,
from F11 Piersal, Estland. The coenenchyme is poorly developed in
all save the broad forms from Sa Ringerike. The branching coralla
from Sa Ringerike differ from the others in having an unthickened
axial region. It seems to me that the specific identity of this branching
form with lamellar or cake-like forms requires proof, and that it is
wise in the meantime to use the generic name

Trochiscolithus

only

for those branching forms with unthickened axial regions, leaving
the cake-like and lamellar forms with thickened tissue in

Coccoseris.

Kiær (1904) remarked that two specimens in Lindstrom's collec
tion from F of Estland were identical with the compact community
(c) from F1 Piersal, Estland described by Kiær (1899) as

P. inordinata

Lonsdale; and on the museum label for these specimens Lindstrom
had written, after his
published,

"Remarks on the Heliolitidae" had been

Trochiscolithus stellifer

gen. et sp. nov. Since

P. inordinata
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Lonsdale was still a puzzling species, Kiær proposed (p. 4) to regard
his Baltic specimens as

Trochiscolithus

but recognised only one species

with two growth forms; one, the branched lamellar form of Sa of
Ringerike, and the other the compact, thick spherical form called

T. stellifer Lindstrom MS. Both of these he identified with Coccoseris
micraster Lindstrom which he transfered to Trochiscolithus.
As museum labels have no validity in taxonomy, it seems that

Trochiscolithus must be
monotypy, T. micraster

ascribed to Kiær 1904, with its species by
(Lindstrom) as understood by Kiær, 1904.

It seems to me very likely that Lindstrom's specimen of

craster

C. mi

may not be conspecific with the Sa forms described by Kiær,

for the calical diameter given by Lindstrom is 0.3 mm, this being
the smallest amongst the heliolitids he examined, and its tissue is
thickened throughout, while the Sa form has an average calical
diameter of 0.8 mm., and in the branched forms the tissue in the
axial regions of the branch is unthickened. Probably the specific
name

micraster

should be confined to those spherical coralla with

very small calicles (0.3 mm. diameter) and tissue thickened throughout
so that the coenenchyme below the surface is quite dense, and a
new name should be found for that part of

micraster

Lindstrom of

Kiær from the Sa beds of Ringerike.
Kiær described the walls and septa of

Trochiscolithus

as porous;

the pores in the wall are quite other than those of the Favositidae;
they are irregular spaces left by the impersistence vertically of one
or more of the monacanthine trabeculae (baculi of Lindstrom).

Coccoseris tumulosus

sp. nov.

(Pl. S, fig. 2S).

Holotype:

Oslo 66260; north side of Skjellbukta, Frierfjorden,

Gjerpen-Langesund district; Encrinite Limestone.

Description:

The corallum is cake-like, with an irregular, tumular

upper surface and thin at the margins. Its diameter is more than 60
mm and one specimen (Pal. Mus. Oslo 662S9) was 40 mm. thick at least
in the middle parts. Some of the growth lamellae have had their
upper surface stained with a dark stain along the median lines of
the septa and baculi; and there may be two or three of these lamellae
m

one mm.
The calical depressions on the upper surface of the colony appear
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to have a diameter of

0.75

mm. approx.; but this is less than the

actual diameter of the septate tubes, which is l mm. when measured
in thin transverse section; the centre of one depression may be about

1.5 mm. from the centre of its neighbours, so that the width of coenen
chyme as seen on the surface between the depressions seems about
equal to the diameter of the depression; but in thin transve1se section
the width is seen to be less - up to about

0.5

mm. Each depression

has a raised central part, a little over one third its diameter

The

coenenchyme between depressions is ridged on the weathered surface,
the ridges forming an irregular network, but papillate on unworn
surfaces.
In thin transverse section each calice is star-shaped, its diameter
from the outer edges of the star being l mm. approximately; the
hvelve septa are triangular, each may have a thin median zone
stained black: or dark brown; in those parts of the corallum unaffected
by recrystallisation, the tissue of the septa almost completely fills
the outer parts of the star, but near cracks and where solutions have
filtered into the corallum, all the coral tissue except that in the
position of the median dark line may be clarified by recrystallisation
so that a false appearance simulating the thin-tissued axial region
of

Trochiscolithus

is seen. The wide axial region of each star is filled

by up to 6 thick vertical trabeculae separate from the septa, so that
it is very distinct from the septate outer portion. The coenenchyme
is about

0.5

mm. wide between the stars. It consists of monacanthine

trabeculae so arranged that the lines joining their mid-points form
a network; each trabecula (baculus) is so thick however that the
spaces (tubules) of the network are infilled immediately below the
calicular surface. There may be two to four rows of these tubuli
between stars. Sometimes a trabecula fails to develop to complete
a network, and this failure causes an irregular space to arise. In
vertical section the tissue is seen to be of thick trabeculae packed
together, and no tabulae are seen.

Remarks:

In the size of its corallites and the width of the coenen

chyme between them, this form resembles
wald) as described by Lindstri:im

(1899,

Coccoseris microporus (Eich
107) from Borkholm and

p.

Hurkiill in Estonia, but the axial region of discrete trabeculae is
relatively wider in these higher forms, which are also very thinly
laminar in growth, not thick and cake-like as in our Encrinite Lime
stone species. It also recalls Kiær's description of the cake-like forms
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from F1 of Piersal, Estonia, which he referred first to

inordinata

Lonsdale and later to

It differs from

C. micraster

Trochiscolithus micraster

Palaeopora
Lindstrom.

Lindstrom in the greater size of its calicles

(0.75- l mm. as against 0.3 mm.) .
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EXPLANATION OF PLATES
All spccimens ar:; in the Palaeontological Museum, Oslo.

Plate l.
Fig. l.

Streptelasma holtedahli sp.

nov.

Holotype,

Pal.

.Mus.

Oslo 34228;

Cyclocrinus Beds, south of H.øykenvik, Hadeland, Coll. O. Holtedahl,
trans.
Fig. 2.

section

x

2.

Streptelasma holtedahli sp. nov.

Pal.

Mus.

Oslo

33878, Chasmops

Limestone, south of Røykenvik, Hadeland; trans. section
Fig. 3.

Streptelasma curvatum sp. nov.
Cyclocrinus

Holotype,

Pal.

Mus.

J.

Beds. Tønnerudodden, Hadeland, coll.

2.

x

Oslo

3+500,

Kiær; 3 a, 3b

Pal. Mus. Oslo trans. sections X 4.
Fig. 4.

Streptclasma compactum sp.nov. Holotype, Pal. Mus. Oslo 34-793-5,
Sphaeronid Limestone, Gjøvikodden, Toten, coll. ]. Kiær 1925; trans.
section, 4a

Fig. 5.

x

2, 4b

x

4.

Streptelasma compactum sp. nov. Pal. l\Ius. Oslcl 34796, same locality
and horizon as fig. 4; vert. section x 2.

Fig. 6.

Streptclasma sp. Pal. !\lus. Oslo 34�-98, Cyclocrinus beds, Tonnerud
odden, Hadeland, coll. ] . Kiær; 6a, 6b trans. sections

Fig. 7.

rudoclden, Hadeland, coll.
Fig. 8.

4.

x

? Grewingkia sp. Pal. Mus. Oslo 34807, Sphaeronid Limestone, Tonne

J.

Kiær; trans. section

Tryplasma basaltijomze sp. nov. Holotype,
Encrinite Limestonc, As,

Pal.

Frierfjorden, Skien; Sa

x

2.

l\IGs.
x

Oslo

2, 8b

x

4.

8585,

PLATE l

l

Plate 2.
Fig. 9.

Tryplasma brevikense sp. nov. Holotype, Pal. Mus. Oslo 5828, Encrinite
Limestone, Quarry at Skjellbukta, Frierfjorden, 9a trans. section X 2,
9b vert. section

Fig. 10.

x

2.

Tryplasma brevikense sp. nov. Pal. Mus. Oslo 8532 or 3, Encrinite
Limestone, Quarry at
X

Skjellbukta,

2; lOb oblique. section

X

Frierfjorden, lOa,

trans. section

2.

Fig. 11.

Tryplasma brevikense sp. nov. 64-954, Encrinite Limestone, Skjellbukta,

Fig. 12.

Eofletcheria irregularis sp. nov. Holotype, Pal. Mus.

Frierfjorden, lla, trans. section
Encrinite Limestone, north side
Fig. 13.

Eofletcheria

?irregularis

sp.

x

of

nov.

2, llb, vert. section

x

2.

Oslo

66261,

Skjellbukta, Frierfjorden,
Pal.

Mus. Oslo

Limestone, Quarry at Skjellbukta, Frierfjorden,

x

x

2.

8534, Encrinite
2.

PLATE 2

/J

Plate 3.
Fig. 14.

Eofletcheria irregularis sp. nov. Pal. Mus. 8536, Encrinite Limestone,

Fig. 15.

Eofletcheria subparallela sp. nov. Pal. Mus. Oslo 66293, considered

Quarry at Skjellbukta, Frierfjorden,

x

2.

to be fragment of holotype 66294, Mjøsa Limestone, Loddvik, Helg
øya, Mjøsa; 15a trans. section,

X

2, 15b vert. section

x

2.

Fig. 16.

Eoflectheria subparallela sp. nov. trans. section prepared by or for

Fig. 17.

Eofletcheria subparallela sp. nov., Pal. Mus. Oslo 3SJ,76, Mjøsa Lime

Kiær, probably from the holotype,
stone,
X

Fig. 18.

x

2.

Quarry south of Bergvik, Helgøya, .Mjøsa; 17a trans. section,

2 17b,

vert.

section

X

2.

Eofletcheria ?subparallela sp. nov., Pal. Mus. Oslo 66286, Mjøsa Lime
stone, railroad cut north of Eina station, Toten; 18a trans. section,
X

2, 18b vert. section

X

2.

PLATE 3

14

16

156
!7a

Plate +.
Fig. 19.

Liopora favosa (lVIcCoy). Sections figured by Kiær, 1930, pl. III; :\'Ijøsa
Limestone, Helgøya,

Fig. 20.

x

2.

Liopora favosa (McCoy). Pal.l\Ius. Oslo 66273, Mjøsa Limesto:1e, �ordre
odde,

Bergvik,

Helgoya,

Mjøsa;

20a trans.

sectio:1

X

2. 20b yert.

section X 2.
Fig. 21.

Liopora favosa
Bergvik,

Fig. 22.

(McCoy).

Yert. section

/,

Pal. i\Ius.

Osi::J 66266,

Mjøsa Limestone,

2.

Liopora favosa (McCoy). I' al. Mus. Oslo 66270, Mjøsa Limestone,
Quarry south of Bergvik, Helgoya, Mjøsa; 22a trans. s:ction

vert. s�ction

X

2.

/.

2,22b

PLATE 4

19a
186

22a

Plate 5.
Fig. 23.

Liopora tenuis sp. nov. Holotype, Pal. Mus. Oslo 8529, Encrinite
Limestone quarry at Skjellbukta, Frierfjorden, 23a trans. section, X 2,
23b vert. section X 2.

Fig. 24.

Nyctopora aff. parvotubulata Kiær. Pal. Mus. Oslo 66265, Mjøsa Lime
stone, Loddvik, Helgøya, Mjøsa. 24a trans. section x 2, 24b oblique
section X 2.

Fig. 25.

Coccoseris tumulosus sp. nov. Holotype, Pal. Mus. Oslo 66260, Encrinite
Limestone, north side of Skjellbukta, Frierfjorden, 25a b, x 2; 25c one
corallite in trans. section.

Fig. 26.

X

60.

Reuschia aperta Kiær. Lectotype, Pal. Mus. Oslo 32434. Vikenes,
Stord,

Korway;

26a trans.

tangential section ca. X 2.

section ca.

X

2, 26b and c vertical and
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2Sa

2Sc

26{,
26c

