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The Middle Ordovician remopleuridid trilobites of the Oslo Region are described in detail. From the
fragmentary but very often well preserved material six genera are recognized, of which Sculptella and
Sculptaspis are new. A seventh genus, Robergiella, may also be present. Eighteen new species are

established; four other named species are known also from elsewhere, and one species previously
described from Norway is reported. Fifteen taxa are described under open nomenclature. The Norwegian
species can be compared with those occurring in the Middle and Upper Ordovician of the Swedish-Baltie
area, the British Isles and even North America and China. The genus Sculptella is known with certainty
only from Norway, but may be present in Ireland and China; Sculptaspis is reported from Sweden,
Estonia, and may also be present in Bornholm (Denmark), Ireland, and eastern North America. A
phylogenetic line from Remopleuridiella through Sculptella to Remopleurella and Amphitryon is suggest
ed, possibly with Sculptaspis as a separate branch. The British species Remopleurides warburgae Dean,

1963 is renamed R.

deani as the former name is preoccupied.

Frank Nikolaisen, Paleontologisk museum, Sars gate
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years. Most of the material consists of detached

Introduction

parts of the dorsal shield; satisfactory and com

The present paper appears as no. 32 in a series

plete dorsal shields are known in on!y four of the

dealing with the Middle Ordovician palaeonto

species. Nevertheless, it seems quite natura! to

logy, stratigraphy and tectonics of the Oslo Re

match detached parts together, because each

gion. A team work on this subject was initiated

species usually occurs in thin rock sequences,
in

by the late Professor Leif Størmer in 1950, sup

and

ported by grants from the Norwegian Council for

areas.

some

cases

geographically

restricted

The remopleuridids seem to have been a fairly

Science and Humanities (NAVF).
The term "Middle Ordovician" is here taken

rapidly evolving group of trilobites, although the

in the sense of Størmer (1953), i.e. from the

changes are usually small. This has produced a

Llanvim zone of Didymograptus bifidus to the

large number of recognizable species in the Mid

Caradoc zone of Dicranograptus clingani.

dle Ordovician of the Oslo Region, and the same

The stratigraphical units referred to in the text

is apparently the case in the British Isles and

are partly those of the traditional "etasje" classi

North America. The differences between some

fication of the Lower Palaeozoic sequences in the

forms may appear small, but the present author

Oslo Region. In other cases, the author has re

considers them to merit specific, rather than sub

ferred to lithostratigraphical units with names in

specific or varietal differentiation.

accordance with the recommendations of the In

In previous publications dealing with Remo

Such

pleurides, authors have mainly based the specific

units have been established for parts of the Mid

characters on features of the cranidium and/or

ternational

Stratigraphic

Guide

(1976).

dle Ordovician in several of the Oslo Region

the pygidium. The present study has shown that

districts, especially in recent years as steps to

librigenae and thoracic segments are of equal, or

wards achieving a complete coverage of these

in some cases even greater, value in specific dif

Lower Palaeozoic sequences (cf. Owen 1978,

ferentiation. The presence or absence of lateral

1979, Bruton & Owen 1979). A correlation chart

glabellar furrows has previously been given con

will be

siderable taxonomic weight. The present materi

Remopleuridid trilobites are some of the most

preserved. In these specimens the lateral glabel

widespread and common trilobites in the Middle

lar furrows ar discemible only as differences in

Ordovician sequences of the eleven districts of

colour, caused by the thinner test at these fur

the Oslo Region (Størmer 1953, Fig. 1). Remo
pleuridids are reported herein from all the dis

rows (cf. pl. 3, fig. 7). Occasionally, the lateral
glabellar furrows are recognized as extremely

tricts except Feiring and Holmestrand, yet none

shallowly elevated areas (cf. Pl. 8, figs. 11 and

partly used in the present work (Table

l)

al includes many smooth specimens with the test

published by Bockelie (1983 in press).

has been described previously except the pygi

14), or as thin remains of the test fixed to the

dium assigned to Lichas 4-spinus by Angelin

intemal mould on exfoliated specimens (cf. Pl. 2,

granensis

fig. 7, Pl. 9, fig. 1). It is therefore apparent that

(1854)

and

Remopleurides

latus

1945. Angelin's specimen cannot be

the number of lateral glabellar furrows in species

traced in the collections, whereas the latter spe

of the remopleuridid genera dealt with in the

eies was redescribed by Owen (1981) in his

present paper is only a result of preservation;

monograph on the Upper Ordovician trilobites

they all have three pairs. Similarly, the occipital

Størmer,

of the Oslo Region, where he also described

tubercle seems to be present in all species in

several other remopleuridids.

question.

The Middle Ordovician material is fragmen

The remopleuridid material of the Middle Or
of

the

Oslo

Region

is

distributed

tary, but the preservation is predominantly good,

dovician

and thus merits detailed description. In the

amongst six genera; Remopleurides, Remopleur

course of the study all available museum sped

ella, Amphitryon, Robergia, and the two new

mens were examined. On larger blocks, the fossil

genera Sculptella and Sculptaspis. The two latter

was sawn out, and the residue was cracked and

appear somewhat lower in the succession in Nor

thoroughly examined. This has produced a larger

way than does the type genus of the family. The

number of assorted detached parts of the exoske

sculpture on the cranidium of these two genera is

leton of the different species; very often small

critical for specific determination. Species with a

parts that are easily overlooked in the field. Col

wide distribution may prove to be excellent stra

lecting has been done over a period of about ten

tigraphical guide fossils (cf. p. 277). A single
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Diagrams illustrating some terms used in describing the remopleuridids, mainly following !hose defined in the Trea lise on

Invertebrate Paleontology and those defined by Whittington 1959.

cranidium present may belong to a seventh ge
nus, Robergiella.
Larval stages of remopleuridids are rare in the
Norwegian material. Only one paraprotaspid py
gidium and a few late meraspid cranidia have
been found so far. However, this subject has
been treated in detail by several authors, i.e.
Whittington (1959), Evitt (1961), Hu (1975) and
Chatterton (1980), based on silicified North
American material.

Harington et al. in Moore 1959 (pp. 01170126), but for the reasons given by Jaanusson
1956 (pp. 36-37) the terms axis or axial are
avoided. Thus in the thoracic segments the terms
rachial ring instead of axial ring, dorsal furrow
instead of axial furrow, and ring furrow instead
of transverse furrow are used. Similar terms are
used in the pygidium, while postrachial ridge re
places postaxial ridge. The term Bertillon pattern
is avoided, and the term sculptural lines is used
instead as the pattern varies considerably beyond
the limits defined in the 'Treatise'.

Terminology (Fig. 1)
The terms used for the cranidium, librigena and
hypostome are mainly those defined by Whitting
ton 1959 (pp. 376-378). The glabella is used here
as excluding the occipital ring. The terms dorsal
furrow instead of axial furrow, anterior rim in
stead of anterior area of fixed cheek, and as
defined by Shaw & Ormiston (1964, pp. 10011002) eye socle instead of external rim are used.
The short form posterior fixigena has been used
instead of posterior part of fixigena.
For the thoracic segments and the pygidium
the terms used are mainly those defined by

Techniques
Mechanical preparation of specimens was carried
out using a dental drill and a "Burgess Vibro
tool" with mounted needles, together with fine
needles and brushes. Casts were made from ex
ternal moulds using silicone robber blackened
with indian ink, latex, or polyester. Specimens
for photography were coated with a dilute opa
que, then lightly whitened with a sublimate of
ammonium chloride. The photographs have not
been retouched. A fluorescent ring light was

NORSK GEOLOGISK TIDSSKRIFT 4 (1982)

Fig. 2.
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Diagrams showing the measuremcnts used in this paper. Generally applicable measurements follow those shown by Owen

(1981, text-fig.

3),

based on Temple's revision (1975) of Shaw's terminology (1957). All measurements are in mm.

used for illumination, supplemented in a few
cases by daylight or an unidirectional light
source. 80 and 120 mm lenses were used.

Measurements (Fig. 2)
Specimens were measured with the aid of an
occular micrometer graduated in O.l mm inter
vals or, in the case of large specimens, vernier
calipers. Measurements obtained by doubling the
width from the sagittal line are marked with an
asterix. All angles are given to the nearest 5° and
percentages are within the limits of ± 5 %, and
refer merely to undistorted specimens.
Measurements were made and photographs
were taken with the cranidium oriented so that
the palpebral rims were horizontal. In the case of
pygidia, lateral margins rested horizontally.

Repository of material
All the Norwegian material is housed in the Pa
leontologisk Museum, Oslo (PMO). Other cited
specimens come from Sveriges geologiska un
dersokning, Uppsala (SGU), Paleontologiska In
stitutionen, Uppsala Universitet (IPU), the Brit
ish Museum (Nat. Hist.), London (BM), the
Peabody Museum of Natura! History, Yale Uni-

versity, Connecticut (YPM) and the Museum of
Comparative Zoology, Harvard University, Mas
sachussets (MCZ).
Systematic paleontology
Family REMOPLEURIDIDAE Hawle

&

Subfamily REMOPLEURIDINAE Hawle

Corda, 1847

&

Corda, 1847

Genus Remopleurides Portlock,
1843
Type species. - By sub se qu ent designation of
Miller, 1889 (pp. 565-566), Remopleurides Colbii
Portlock, 1843, p. 256, figs. la-b, from the Killey
Bridge Formation (Cautleyan) of Co. Tyrone,
Northern Ireland.
Remarks. -The earliest appearance with certain
ty of the genus in the Oslo Region is the hypos
tome of Remopleurides sp. A (p. 261, pl. 3, fig.
11) from the Ampyx Limestone and Shale of the
Ringerike district, beds which are correlated with
the British graptolite zone of Nemagraptus g raci
lis. The hypostome is rather wide, quite unlike
hypostomes found in later species in the region.
It bears more similarity to early species of the
British Isles, i.a. R. ateuchetos Tripp, 1979 (p.
342, pl. 37, figs. 1-6, 8) from the Llanvirn Au
chensoul Limestone of Girvan, Scotland, sug-
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gesting a migration from that area in the Llan
deilo. From the succeeding Lower Chasmops
Shale (approximately early Caradoc) several spe
eies are present; in succession of appearance R.
sp. B, R. sp. C, R. paucus n. sp., R. kullsbergen
sis Warburg, 1925, R. affluens n. sp., and R.
laevigatus n. sp. Both in the British Isles and
North America Remopleurides (s.s.) occurs in
older beds. The genus therefore originated out
side the Oslo Region. The oldest representatives,
if they are Remopleurides (s.s.), seem to be a
group of North American-Russian species such
as R. affinis Billings, 1865, R. ligulus Whitting
ton 1963, R. pattersoni Chatterton & Ludvigsen,
1976 and R. pisiformis Weber, 1948. This group
bears strong similarities to early forms included
in Robergiella from the Whiterock ( ?upper
Arenig-lower Llanvim) of Spitsbergen (Fortey
1980, pp. 44-46, pl. 5, figs. 1-14, 16), strongly
suggesting that Robergiella may be the ancestral
genus of Remopleurides. However, these early
forms differ quite distinctly from the type species
of Remopleurides, i.a. in possessing a large, bul
bous glabellar tongue and a very short pygidium.
They may represent a separate subgenus, or, if
not ancestral to Remopleurides, a separate
branch in the evolution of the remopleuridids
and thus a separate genus.
The earliest Remopleurides s.s. species in
Norway with the cranidium known is R. paucus
n. sp. (pp. 236-238, pl. l, figs. 1-5). This species
can be compared with R. jentzschi Pompecki
(1890, p. 87, pl. 1, figs. 31a-b) from erratic
blocks of Germany, presumably of Estonian Las
namagi ( upper Llanvim) origin, possibly indi
cating an eastem influence in the Llandeilo-early
Caradoc times.
Remopleurides is very common in the Caradoc
strata of the Oslo region. All the well known
Norwegian Middle Ordovician species are obvi
ously closely related, strongly indicating a com
mon origin, which most probably is to be found
among species in the British Isles (Girvan dis
trict) or Baltic area. Due to the mutually dose
relationship, the various Norwegian species dif
fer in only a few minor characters. The features
attached importance to as distinguishing charac
ters and mainly employed in the present work
are the relative width to length of the median
area and of the glabellar tongue, and the width
(tr.) of the occipital furrow. Other distinguishing
characters are found in the librigena and its
doublure, as well as in the thoracic segments.
The sculpture on the thoracic segments seems to
=

=
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have a fairly consistent intraspecific pattem help
ful for determination (e.g. R. granensis Størmer,
1945). The sculpture on the cranidium in most
species is also quite consistent, a feature pre
viously observed in the species R. caelatus by
Whittington 1959 (p. 403). Nevertheless, the pat
tem may vary between individuals in some spe
eies (e.g. R. variolaris n. sp., pp. 253-257, pl. 7,
figs. 1-12, pl. 8, figs. 1-9).
The cranidia and pygidia of the various Nor
wegian species have an overall similarity and
indicate a natura! species group. The great diffe
rences present among Swedish, North American
or Australian species are not developed (see
Thorslund 1940, pl. 7, Whittington 1959, pls. 119 and Webby 1973, pl. 52). Equally this is also
true for the hypostomes. With a few exceptions,
the Norwegian species seem to be more closely
related to the British species than to the Swedish
Baltic, and are clearly different from the North
American, Russian or Australian forms.
Previously more than eighty species have been
assigned to Remopleurides from various parts of
the world. Many of the species from Europe
have been inadequately described, and poorly
illustrated. Furthermore, many of the remo
pleuridids described are based on poorly pre
served material, while som species have been
based on specimens found in drift boulders in the
Baltic and Prussian areas, thus the exact horizons
of the species are uncertain.
The pygidium figured and very briefly de
scribed by Angelin (1854, p. 84, pl. 40, fig. 20) as
Lichas 4-spinus belongs without doubt to Remo
pleurides. The occurrence of the specimen given
by Angelin is "stratis regionis D?, Norvegiæ"
( Lower Ashgill). The specimen cannot be
traced in either Swedish (Jaanusson, pers.
comm. 1982) or Norwegian museum collections.
Certainly, the pygidium figured is very similar to
that of R. granensis Størmer, 1945 both in shape
and omamentation, and the stratigraphical oc
currence also corresponds. However, the matter
cannot be definitely solved without the original
specimen, and the very best is to regard L. 4spinus as a nomen dubium.
=

Remopleurides paucus

n.

sp.

Pl. l, figs. 1-5

Name. - From Latin paucus, few, little, referring
to the rarity of the species.
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Holotype. - An incomplete but relatively well
preserved cranidium, PMO 74659. Coll. N.
Spjeldnæs, 1951. Pl. l, figs. 3-5.
Type stratum and type locality. - Lower Chas
mops Shale, 4ba, 5-8 m below Lower Chasmops
Limestone, 4b�. Arnestadtangen in Asker,
Oslo-Asker district.
Other material. - Only one fragmentary but well
preserved cranidium, PMO 74658.
Diagnosis. - Median area almost three-quarters
as long as wide. Glabellar tongue almost half as
wide as median area, more than half as long as
wide, with anterior margin distinctly concave for
wards. Occipital furrow almost half as wide as
median area.
Description. - Cranidium 97% as long as wide.
Median area oval-shaped, quite convex trans
versely, 71% as long as wide, greatest width
across transverse mid-line, and with extremely
faint lateral glabellar furrows. Sl quite convex
forwards, broad (exsag. ), 30% as long as width
of the median area. S2 very thin, of about equal
length as Sl and very gently convex. S3 extreme
ly faint and very short. Ornamentation on me
dian area comprising very small, densely scat
tered pits and small, but distinct, nodes along the

237

lateral margins. Glabellar tongue fairly convex
(tr.), 47% as wide as median area, 54% as long
as wide, parallel-sided, distinctly concave at an
terior margin, and with distinct, somewhat disar
ranged, sculptural lines directed transversely at
middle part, but laterally curving gently rear
wards. Dorsal furrow deep and narrow (tr.). Pal
pebral furrow broad and deep anteriorly, gradu
ally becoming shallower rearwards, and with
shallow postero-lateral bend. Anterior pits very
low. Anterior rim very narrow (tr.), low and
slightly convex in transverse cross-section. Palpe
bral rim slightly �onvex and narrow anteriorly
but flattening and widening rapidly rearwards,
very gently arched down in lateral view, smooth
or with very faint sculptural lines parallel to the
margins. The holotype, which is about half as
large as the other cranidium present, has propor
tionally broader palpebral rims. Occipital furrow
strongly impressed, slightly concave forwards
and 47% as wide as median area. Occipital ring
rather convex transversely, very gently so longi
tudinally, and with few but distinct, forwardly
convex sculptural lines. Occipital tuberde very
small, located very dose to occipital furrow. Pos
terior fixigenae of moderate width (exsag.),
slightly convex both transversely and longitudi
nally, and dipping gently forwards.
Other parts of the trilobite unknown.

Dimensions. PMO
PMO

74659
74658

b
5.0
7.5

b,
6.0
9.0

e

j

j,

0.9
1.4

6.4
9.0

5.6
8.2

Remarks. - R. paucus seems to have its dosest
relative in R. jentzschi Pompecki (1890, p. 87, pl.
l, figs. 31a-b) from erratic blocks in northern
Germany, probably from Lasnamagian ( upper
Llanvirn) deposits of Estonia. This species has
similar proportions to R. paucus, as well as the
characteristic concave anterior margin of the gla
bellar tongue, and may have been the ancestor of
R. paucus. R. jentzschi has the palpebral rims
very strongly arched down in lateral view, as
opposed to the almost straight ones in R. paucus.
R. paucus also seems to be rather closely relat
ed to R. /aevigatus n. sp. (pp. 243-246, pl. 3, figs.
5--10) from approximately contemporaneous
beds in Ringerike. For further comments, see p.
245.
R. girvanensis Reed (1903, pp. 39-41, pl. 6,
figs. 8--15) from the lower Caradoc Baldatchie
Group at Girvan, Scotland, also seems to be
=

k.JO
2.4
4.1

k2
5.8
7.9

rem1

rem3

rem4

4.1
5.7

1.5
2.0

2.6
3.9

relatively dose to R. paucus but differs in having
a somewhat broader and shorter glabellar tongue
and distinctly more strongly depressed palpebral
rims in lateral view.
The cranidium of R. sp. A of Modlinski
(1973, p. 46, pl. l, fig. 5) from the upper Lian
vim of Poland shows some resemblance to R.
paucus, but seems to have a somewhat broader
glabellar tongue and shorter median area.
The posterior fixigenae of R. paucus are only
slightly arched down anteriorly. This character
should indicate low fulcral processes, thus point
ing towards later species such as R. variolaris n.
sp. (pp. 253-257, pl. 7, figs. 1-12, pl. 8, figs. 1-9)
from the Solvang Formation. A doser study
shows the test to be very thick anteriorly and
very thin posteriorly. Consequently, the internal
surface is rather steep, fitting well with bulbous
fulcral processes. Moreover, cranidia of R. vario-
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laris,

which in some specimens are strikingly

similar to that of R. paucus, are separated by

wards, and slightly longer than Sl.
straight,

and 40%

S3

4

(1982)

short,

as long as Sl. Glabellar

their relatively narrower glabellar tongue, shal

tongue moderately convex both transversely and

lower palpebral furrows and narrower palpebral

longitudinally, 45% as wide as median area and

rims posteriorly.

40% as long as wide, parallel-sided, with anter
ior margin straight or very slightly convex for

Occurrence. - As for type specimen.

wards and with a few thin but distinct sculptural
lines directed transversely at the middle part, but

Remopleurides affluens
Pl.

l, figs.

6--15, pl.

2, figs.

n.

arching strongly backwards laterally. Dorsal fur

sp.

row deep and of moderate width (tr.). Palpebral

1-5

furrow deep but narrow anteriorly,

Name. - From Latin affluens, abundant, copious,

widening

somewhat rearwards, and with a shallow postero

rich, profuse, referring to the abundance in some

lateral bend. Anterior pits large but shallow.

beds.

Anterior rim strongly convex (tr.) and rather
narrow. Palpebral rim very narrow anteriorly but

Holotype.

A complete but somewhat fragmen

widening somewhat rearwards, usually moder

tary dorsal shield, PMO 74744. Coll. J. F. Bock

ately convex anteriorly and gradually flattening

elie, 1967. Pl. l, figs. 13-15.

rearwards but moderately convex in its entire

-

length in some specimens, about twice as broad

Type stratum and type locality.

-

Lower Chas

(tr.) postero-laterally than at transverse mid-line,

mops Limestone, 4b�, 0.5-1.0 m above Lower

and only slightly depressed in lateral view. Oc

Chasmops Shale, 4b�, at Knerten, Steilene in

cipital furrow narrow (sag.), strongly impressed,

Nesodden, Oslo-Asker district.

straight or very slightly concave forwards, and
53 % as wide as median area. Occipital ring mod

Other

material.

-

Two

fragmentary

dorsal

erately convex transversely but almost flat longi

more

tudinally, and with a few thin but distinct, trans

than fifty more or less well preserved cranidia,

verse or slightly concave, sculptural lines. Occipi

six librigenae, three hypostomes, six incomplete

tal tuberde very small, located dose to occipital

shields,

one badly preserved cephalon,

thoraces, several detached thoracic segments,

furrow.

and six pygidia.

strongly convex transversely, moderately convex

Posterior

fixigena

narrow

(exsag.),

longitudinally, and with anterior margin strongly

Diagnosis. -Median area slightly more than two
thirds as long as wide. Glabellar tongue almost

bent down.
Eye large, vertical, semi-annular, broadest an

half as wide as median area, more than twice as

teriorly, but tapering rapidly rearwards towards

wide as long. Occipital furrow slightly more than

the base of the median area. Librigena very nar

half as wide as median area. Genal spine short,

row anteriorly and laterally, its surface at trans

with lateral margin angular to that of librigena

verse mid-line forming an angle of 165° with that

proper. Hypostome wider than long. Pygidium

of the eye, and provided with a short and slightly

with second pair of pleural spines rather long.

curved genal spine. The length of the genal spine

Description.

- Dorsal shield broad anteriorly,

the angle with the lateral margin of librigena is

is less than half the length of librigena proper and
tapering gradually backwards. Cephalon (genal

170°. Postero-lateral corner blunt but distinctly

spines exduded) subelliptical in outline, 68% as

pronounced. Posterior border furrow broad (ex

long as wide and relatively convex. Cranidium

sag.), shallow and not well defined, directed out

subcircular in outline, 86% as long as wide. Me

wards and slightly backwards, and not reaching

dian area oval, 65% as long as wide, widest just

the genal notch. Eye sode large, conspicuous

behind transverse mid-line, convex, smooth ex

and strongly convex laterally, tapering rapidly

cept for very small but densely spaced nodes

both forwards and rearwards, although extend

along the lateral and postero-lateral margins.

ing to anterior facial suture, and with very small

Three pairs of extremely faint lateral glabellar

nodes along the side dose to eye sode furrow.

furrows discernible only on a few specimens as

Eye sode furrow well defined and strongly in

difference in colour due to thinner test. Sl mod

cised. Sculptural lines rather distinct, subparallel

erately convex forwards, 29% as long (tr.) as the

to the margins of librigena and spine. Conspicu

width of median area.

S2

slightly convex for-

ous narrow and smooth field runs along the later-
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al and anterior margin. Doublure of even width
laterally and anteriorly. Along the median suture
the doublure is gradually elevated to form a pro
truding but blunt point at the junction with the
hypostomal suture. Hypostomal suture curves
gently rearwards away from median suture to a
blunt corner just behind the position of the pit.
Pit located about half-way between the anterior
and posterior margins. A narrow but rather dis
tinet groove runs obliquely backwards from the
pit to meet the hypostomal suture almost at the
junction with the median suture. Terrace lines
rather strong, parallel to the margins.
Hypostome gently convex, 80% as long as
wide, with its maximum width across anterior
wings. Middle body separated from border by
narrow but well defined lateral and posterior
border furrows, anteriorly by a broad (sag. ) and
very shallow furrow. Anterior margin straight at
mesial part, laterally directed obliquely rear
wards at an angle of 175° to axial line. Anterior
wing a short blunt projection. Shoulder well pro
nounced. Posterior wing broad, with conspicuous
longitudinal ridges. Middle body crescent
shaped, occupied by coalesced oval areas, which
separation is indicated only by a very shallow
indentation at the mid-line posteriorly, 73% as
long as wide and 72% as long as length of hypo
stome. Sculptural lines U-shaped on the middle
part of the middle body, laterally longitudinal or
even oblique outwards close to the margins.
Thorax with eleven segments, the seventh seg
ment without macropleurae, and the eighth seg
ment bearing a very strong macrospine, which is
about one and a half times as long as the width of
the segment. Rachial ring about three-fifths as
wide (tr.) as the complete segment, about one
.
fifth as long as wide on sixth segment, increasing
to one-quarter on the eleventh segment. Ring
fairly strongly convex transversely, but very gent
ly so longitudinally, and with strong but narrow,
somewhat irregularly and closely spaced sculp
tural lines directed transversely. Ring furrow
deep and broad (sag.), gently convex forwards.
Articulating half ring moderately convex longitu
dinally, slightly less than one-third as long (sag.)
as rachial ring on sixth segment, increasing back
wards to become about two-fifths as long. Pleu
ral field about two-sevenths as wide as rachial
ring. Anterior pleural band moderately convex,
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with sculptural lines running transversely from
pleural furrow to outer margin. Pleural furrow
running obliquely from the large bulbous fulcral
process to tip of pleura, sharply defined as a
ridge. Posterior pleural band strongly convex
posteriorly close to dorsal furrow to form the
fulcral socket, strongly concave along the pleural
furrow and fulcral process, giving rise to a trian
gular-shaped elevated field between fulcral proc
ess and fulcral socket, and with sculptural lines
parallel to those on the anterior pleural band.
Dorsal furrow very deep anteriorly and posteri
orly, slightly defined at middle part of each seg
ment.
Pygidium 74% as long as wide, strongly con
vex both transversely and longitudinally. Articu
lating ring furrow very deep and rather broad
(sag.), its width being 61% that of pygidium.
Rachis rather prominent and bulbous, its length
being 63% that of the pygidium. Articulating
half ring band-like, lateral parts distinctly wider
than mesial part. First rachial ring sharply de
fined by strong furrows, rather narrow in the
middle part but widening rapidly laterally to be
come more than twice as wide as at middle part.
Second rachial ring made of two rounded trian
gular convex areas, divided from each other by a
shallow and relatively broad furrow, and with
both transverse, densely spaced sculptural lines
and small scattered nodes. Muscle scars strongly
impressed. An extremely faint postrachial ridge
may be observed in some specimens. Dorsal fur
row deep and narrow anteriorly, gradually be
coming shallower rearwards. Fulcral process
large and rather prominent. First pleura pro
duced into a short spine, its tip level with axial
end of pygidium, pleural furrow very sharply
defined, running obliquely outwards from fulcral
process to lateral margin of spine; sculptural
lines run obliquely outwards outside pleural fur
row, but inside are more parallel to the sagittal
line. Interpleural furrow narrow but well de
fined, running from dorsal furrow just in front of
the postero-lateral corner of first rachial ring to
the ioner margin of the spine of first pleura.
Second pleura flattened, extended into a spine
which is about half as long as the width of rachis;
sculptural lines running transversely or slightly
concave anteriorly but longitudinally posteriorly,
and with a few small nodes close to axial line.
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Dimensions. b

b,

e

PMO 74744

7.8

9.7

1.8

11.4

10.6

PMO 3650

8.7

10.8

2.0

13.1

12.3

PMO 5181

6.0

7.2

1.1

8.6

PMO 5194

5.3

6.2

0.8

6.2*

PMO 5208

5.5

6.6

1.0

8.1

PMO 63197

8.2

10.0

1.7

PMO 74661

4.5

5.5

0.9

PMO 74662

6.9

8.2

1.2

j

j,

k()(J

rem3

6.5

2.1

4.7

6.7

7.6

2.3

6.0

7.9

3.8

5.1

1.4

3.6

5.6

2.9

4.2

1.1

2.4

7.4

3.8

4.5

1.2

3.4

11.1

10.4

5.7

6.9

1.5

4.8

6.4

5.9

2.7

3.9

l. O

2.4

9.7

8.9

4.9

5.9

1.5

3.9

4.8

1.4

3.4

8.4

2.0

5.5

6.4

2.3

4.9

3.6

1.1

2.2

PM074729

5.8

7.2

1.3

8.1

7.5

4.0

PMO 74740

10.0

11.9

1.8

12.9

12.2

6.8

PMO 74743

7.2

9.0

1.7

11.5*

10.4

5.9

4.1

4.9

0.8

5.7

5.1

2.4

PMO

S.

2078

h,

h.

h7

2.5

3.3

2.6

1.8

2.2

2072

2.0

2.3

1.9

1.5

1.8*

2074

3.6

4.5

3.4

2.5

3.0

PMO 63261
PMO
PMO

S.
S.

w

X

k2

rem1

5.7

hg

y

10.1

9.5
8.3
11.4
9.9*

rem4

h,.cm

Zt

z2

PMO 74744

4.2

2.8

1.8

3.2

3.0

PMO 63203

4.3

2.7

1.8

2.9

2.9

4.2

PMO 74746

2.9

1.7

1.4

2.0

1.7

2.6

PMO 82108

3.5*

1.9

1.9

2.9

2.9

4.1

4.5

Remarks. - This new species is distinctive and is

pit. The two species are approximately contem

easily recognized by its short and broad glabellar

poraneous and obviously closely related. A pos

tongue. Many species assigned to Remopleurides

sible ancestral species to both may be R. paucus

have a very broad tongue, but it is also strongly

n. sp. (236-238}, pl. l, figs.

convex or even bulbous, quite unlike that of R.

Chasmops Shale of the Oslo-Asker district, al

1-5)

from the Lower

affluens. The species most similar to R. affluens

though the relationship with R. affluens seems to

is the considerably younger R. latus Olin (1906,

be more remote than to R. laevigatus.

from the Tretaspis

The cranidium of R. sp. described and figured

Shale (lower Ashgill) of Scania in Sweden. Both

by Kiær (1902, p. 13, figs. 29-30) from the Mid

have the proportions of the cranidium in com
mon. However, R. latus has distinct sculptural

dle Ordovician of Khabarova in northern
U.S.S.R. resembles R. affluens, but the librigena

pp.

55-56,

pl. 2, figs.

5-9)

lines on the median area, which have not been

is strongly convex transversely and

observed in any specimens of R. affluens in spite

arched down, indicating affinities to the North

strongly

of the abundance and rather good preservation

American members of the genus such as for in

of the Norwegian species. The pygidium figured

stance R. simulus Whittington (1959, pp. 426-

by Wiman (1907, pl. 8, fig. 26} as R. latus is

428, pl. 17, figs. 1-23, pl. 19, figs. 11-12} from

distinctly broader than that of R. affluens.

R. affluens also resembles R. girvanensis Reed

the lower part of the Edinburg Formation of
Virginia, USA.

(1903, pp. 39-41, pl. 6, figs. 8-15} but differs in

A Russian species more similar to R. affluens

lacking macropleurae on the seventh thoracic

is R. mukatchensis Weber (1948, p. 21, pl. 2, figs.

segment, having palpebral rims narrower antero

30-32). Judging from Weber's illustrations of the

laterally, a distinctly narrower pygidium, and

cranidium, it seems to have a more convex gla

much shorter postero-lateral projections on the

bellar tongue. The rachial rings on the thoracic

hypostome.

segments are separated by having convex sculp

R. laevigatus n. sp. (pp. 243-246, pl. 3, figs. 5--

tural lines.

10} from the Lower Chasmops Beds in Ringerike
is also similar in having a broad glabellar tongue,

Occurrence.

but is easily distinguished by its convexity of both

topmost beds of the Lower Chasmops Shale,

-

The species is very common in the

the glabellar tongue and the median area. The

4bu, and lowermost part of the Lower Chasmops

librigena of R. laevigatus has a narrower eye

Limestone, 4bj3, throughout the Oslo-Asker dis

socle, and the doublure close to median suture is

trict. Material in the Palaeontological Museum in

broader (sag.) and with a smaller and shallower

Oslo comes from Blakstadtangen, Bygdøy, Gås-
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øya, Hovedøya, Ildjernet, Nakkholmen, Nes

Lectotype (here selected). - The incomplete dor

øya, Northern Kojatangen, Ostøya, Snarøya,

sal shield figured by Warburg 1925, pl. l, figs. 1-

Steilene and Vollen, all in the Oslo-Asker dis

4, catalogue number IPU Ser. Dl no. ar 408, this

trict.

paper pl. 2, figs. 7-8.

Remopleurides aff. affluens n . sp .

stone at Kullsberg, Dalarne in Sweden.

Type stratum and type locality. - Kullsberg Lime

Pl . 2, fig.

6

Material. - The Norwegian material consists of

Material. - One well preserved pygidium, PMO

four cephala, six cranidia and two pygidia, all

55288. Coll. J. Kiær, 1923.

fairly well preserved.

Description (based on Norwegian material). -

Dimensions. PMO

55288

w

X

y

z

z,

4.6

2.8

2.1

3.2

2.9

22

4.6

Remarks. - The pygidium is very similar to that
of R. affluens, but has the muscle scars located
further from the dorsal furrows. The distance
from rachial end to axial end is proportionally
langer, and small scattered nodes are more com
mon mesially. In beds of slightly older or possi
bly the same age, two species are known from
the same district, i.e. R. kul/sbergensis Warburg
(1925, pp. 83-87, text-fig. 15, pl. l, figs. 1--6) and

R. laevigatus n. sp. (pp. 243-246, pl. 3, figs. 510). The two other pygidia from these beds,
which are assigned herein to the first species, are
immediately distinguished from R. aff. affluens
in being considerably wider. The present pygi
dium may very well betong to the Jatter species of
the two. As long as no complete dorsal shield is
known of this species, the author has found it
appropriate not to regard the pygidium as be
Jonging to R. laevigatus.

Occurrence. - Lower Chasmops Limestone,
Road section a t Norderhov i n Ringerike.

Cranidium 94 % as Jong as wide. Median area
oval-shaped, relatively convex, 66 % as long as
wide, widest across transverse mid-line, smooth
except for small but densely spaced nodes along
the postero-lateral and posterior margins, and
with three pairs of lateral glabellar furrows,
which are only discernible as slightly lighter
fields due to the thinner test. Sl rather convex
forwards, 22 % as long as width of median area.
S2 slightly convex forwards, thin, 29 % as long as
width of median area. S3 very short, straight,
and 25 % as long as S2. Glabellar tongue moder
ately convex both longitudinally and transverse
ly, 43 % as wide as median area, 54 % as long as
wide,

parallel-sided,

with

anterior

margin

straight or very gently concave, and with distinct
sculptural lines running transversely at the mid
dle part, but curving rearwards Jaterally. Dorsal
furrow deep and broad (tr.). Palpebral furrow
deep and broad anteriorly, becoming gradually
narrower and shallower rearwards, and with a
gentle postero-lateral bend. Anterior pits large

4bj3.

but shallow. Anterior rim moderately convex
and of moderate width (tr.). Palpebral rim gently
convex, of almost even width anteriorly and Iat
erally,

postero-laterally

gently

increasing

in

width and also more flattened, its width opposite

Remopleurides kullsbergensis
Warburg , 1925
Pl. 2, figs .

7-13, pl. 3,

figs.

l-4

postero-lateral bend of palpebral furrow about
twice that at transverse mid-line. Occipital fur
row narrow (sag.), deep and straight, and about
half as wide as median area. Occipital ring
strongly convex transversely, very slightly convex

D 1925 Remopleurides latus Olin var. kul/sber

longitudinally, with strongly serrated posterior

gensis n. var. - Warburg, pp. 83-87, pl. l, figs.

margin, gently granulated laterally, and with a

1--6, text-fig. 15 (Descr. and figs. of holotype,

few thin, transverse sculptural lines in some

librigena and pygidium). D ?1928 Remopleurides

specimens. Occipital tubercle very small, located

latus Olin var. kullsbergensis E. Warb. - Kum

dose to anterior margin. Posterior fixigena nar

merow, p. 7 (Recorded and short remarks).

row (exsag.), wedge-shaped, very strongly con

D 1973 Remopleurides latus kullsbergensis War

vex transversely, and with anterior margin very

burg, 1925 - Modlinski, p. 45, pl. l, fig. 2 (Short

strongly arched down. Fulcral notch strongly im

descr. and fig. of cranidium).

pressed.
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Librigena of moderate width antero-laterally,
rather convex laterally, and with a relatively

somewhat convex, deep and broad (sag.), anter
iorly sharply defined, posteriorly not well de

short genal spine, its length about one- third that

fined. Articulating half ring one- third as broad

of librigena proper. The angle between lateral

(sag.) as rachial ring at axial line. Anterior pleu

margin of librigena and lateral margin of genal

ral band moderately convex, with sculptural lines

spine is 160° . Postero-lateral corner sharply de

subparallel to lateral margin. Pleural furrow

fined, with genal notch strongly incised. Posteri

sharply defined, running obliquely from the large

or border furrow slightly convex forwards, deep

bulbous fulcral socket, strongly concave between

and broad (exsag.), not quite reaching genal

this and the pleural furrow, with a finely granu

notch. Eye socle large, conspicuous and strongly

lated triangular field between fulcral process and

convex antero-laterally, triangular in cross- sec

fulcral socket, and with sculptural lines parallel

tion laterally and postero-laterally, tapering rap
idly forwards and rearwards, although extending
to both anterior and posterior facial suture. Eye

to the posterior margin. Dorsal furrow deep an
teriorly and posteriori y, shallow and slightly de

socle furrow rather broad (tr.) and deep. Sculp
tural lines strong, longitudinal both laterally and

Pygidium 64 % as long as wide, strongly con
vex both transversely and longitudinally. Rachis

on genal spine. A narrow smooth field along the

62 % as long as wide, 68 % as wide and 81 % as

lateral margin is present. Doublure of even width
antero-laterally and laterally, somewhat widened

tty convex (sag.), at mid- line 67 % as long as first

fined at transverse mid- line.

long as the pygidium. Articulating half ring gen

anteriorly where it is flattened, and strongly

rachial ring (sag.). Articulating ring furrow deep

curved upwards laterally. The j unction of the

and narrow (sag.), its width being 56 % that of
pygidium. First rachial ring sharply defined by

median suture and the hypostomal suture dis
tinctly pointed. Pit located slightly d oser to hy
postomal suture than anterior margin. The
groove from the pit to the hypostomal suture is
rather prominent. Terrace lines strong, parallel
to the margins.

strong furrows, rather narrow at mesial part, but
widens very rapidly laterally where more than
twice as wide (sag.) as at mid-line, and with
strong, slightly wavy, transverse sculptural lines.
Second rachial ring divided into two convex oval
shaped parts by a longitudinal shallow furrow,

Hypostome unknown.
The complete thorax is not known, but a speci

with transverse sculptural lines. Muscle scars

men with three segments exists. These segments

rather strongly impressed. Dorsal furrow deep

together show a marked rearward tapering in
width, indicating the posterior part of the thorax.
First segment with smooth and slightly depressed
median area, suggesting the preceding segment
to be provided with a macrospine. Thorax there
fore probably consists of eleven segments as usu
al for genus. The following description is based
on what is regarded as the ninth segment. Ra
chial ring two- thirds as wide as complete seg
ment, one- fifth as long as wide, strongly convex
flattened and inclined forwards

and narrow anteriorly, becoming rapidly shal
lower and broader rearward s. Fulcral process
bulbous and rather prominent. First pleural
strongly convex with short triangular-shaped
spine, its tip reaching opposite axial end of pygi
dium. Pleural furrow sharply defined, directed
obliquely from fulcral process to tip of first pleu
ral spine, and with sculptural lines subparallel
to margins. Interpleural furrow exposed as a low,
narrow ridge running from first rachial ring at its
transverse mid- line to the inner margin of first

downwards longitudinally at mesial part, gradu
ally becoming more convex towards lateral parts,
with strong but narrow sculptural lines running

pleural spine. Second pleura convex, with rear
wardly directed short spine, and with sculptural
lines running transverse at the main part, longi

somewhat irregularly transversely, and with
strongly serrated posterior margin. Ring furrow

pygidium is strongly granulated all over.

transversely,

tudinally on the posterior part of the spine. The

Dimensions. PMO 7337
PMO 73S6
PMO 7362
PMO 7363
PMO 7364
PMO 7387

b
S.9
4.3
8.1

bt
7.S
S.3
9.6

s.o
S.6

6.0
6.4

e

l.S
0.9
1.4
0.9
0.8

8.2*
6.2*
9.S
6.6*
6.1
6.6

it
7.4
5.6
8.6
6.2*
S.6
6.0

koo
3.8
2.8
4.4

k2
7.2*
S.7

3.0
3.1

S.4*

rem1

rem3

rem4

4.7
3.4
6.1

1.8
1.3
2.1
l.S
1.1

3.2
2.S
4.1
2.3
2.S

3.9
4.1
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PMO 20624
PMO 74670
PMO 75057

PMO 74671
PMO 74840

6. 5
3.4
5. 6

8. 1
4.1
6. 7

1. 6
0.7
1. 0

9.8*
4.3
6. 6

9.2*
3.9
6. 0

4. 5
1.8
2. 9

w

X

ZJ

z,

2. 3*
1. 4

y
1. 9
0.9

z

4. 5
2.1

2. 9
1.3

2. 5
l.S

4.0
1. 9

was originally de
scribed as a subspecies of R. latus Olin (1906, pp.
55-56, pl. 2, figs. S-9). Study of type material
shows that there are significant differences be
tween the two forms, especially the cranidia. The
glabellar tongue is wider and much shorter, and
the median area is distinctly sculptured in R.
latus. Thus it is argued that R. latus kullsbergen
sis should be given the rank of separate species.
Forms related to R. kullsbergensis should be
looked for among species other than R. latus and
may include R. lunnerensis n. sp. and R. perspi
cax n. sp. (see below p. 248 for discussion).
Other younger Norwegian species which re
semble R. kullsbergensis are R. privus n. sp. (pp.
251-252, pl. 8, figs. 14-16) and R. inusitatus n.
sp. (pp. 252-253, pl. 8, figs. 11-13) from the
upper part of the Solvang Formation (uppermost
Caradoc) of Ringerike. Both species have a dis
tinctly more convex median area, while the first
species has a more flattened glabellar tongue,
and the latter has horizontal palpebral rims in
lateral view.
R. nicholsoni Reed (1914, pp. 12-14, pl. 2,
figs. 3-9) from the Rawtheyan Starfish Bed,
Drummuck Group near Girvan, Scotland, was
regarded by Warburg to be closely related to R.
kullsbergensis, but this is unlikely: The British
species, which is based on parts other than the
cranidium, has a pygidium with a very conspicu
ous postrachial ridge, a feature characteristic of
uppermost Caradoc and later species, e.g. R.
variolaris n. sp. and R. nikolaiseni Owen, 1981
(see p. 256).
Among other British species, the group
centred on the type species R. colbii Portlock
(1843, p. 256, pl. l, fig. l) from the lower Ashgill
Killey Bridge Formation of Northern Ireland is
most closely related to R. kullsbergensis. This
includes R. laterispinifer and R. dorsospinifer of
Portlock 1843 (p. 256, pl. l, figs. 2-3a), both
from the same locality and strata as the type
species. They both differ from R. kullsbergensis
in having a much broader (tr.) glabellar tongue.
The cranidium of R. dorsospinifer is strikingly
like that of R. kullsbergensis, and although it
Remarks. - R kullsbergensis

8.6*
3. 7
6.3*

5.4
2. 7
4. 4

2.0
0.9
1. 4
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3.9
1.6
2. 5

may have a narrower glabellar tongue than R.
it is still wider than in R. kullsber
gensis. Unfortunately the pygidia of the three
species in question are not properly known. They
probably have a postrachial ridge (cf. R. cf. col
bii of Price 1980, pp. 842-843, pl. 107, figs. 4-8)
and thus clearly differ from R. kullsbergensis.
The cranidium of R. girvanensis Reed (1903,
pp. 39-41, pl. 6, figs. 8-15) from the approxi
mately contemporaneous Balclatchie Group in
Girvan, Scotland, also closely resembles R. kulls
bergensis as both Warburg (1925, pp. 86-87) and
Reed (1931, p. 7) have pointed out, but it seems
to have a broader and more convex (tr.) glabellar
tongue. The hypostome assigned to R. girvanen
sis belongs to the eximius group (Tripp 1967, p.
46) and thus to an Anglo-American group of
species (see Tripp 1980, p. 126, text-fig. 3a--d).
The Norwegian material does not contain any
hypostome of similar type, nor does the Swedish
material known to the author.
R. biaculeatus Tripp (1954, pp. 664-666, pl. 2,
figs. 1-12) from upper Caradoc Craighead Mud
stones near Girvan, Scotland, has some resem
blance to R. kullsbergensis, but differs distinctly
in its broader and more forwardly directed gla
bellar tongue.
The pygidium of R. kullsbergensis is also quite
similar to that from the Kukruse Stage in Estonia
( Llandeilo) figured by Opik (1926, pl. 2, fig.
11 and 1937, pl. 24, fig. 2) as R. nanus elongatus,
but can be separated by its distinctly smaller
second rachial ring and shorter distance between
rachial and axial end.

laterispinifer,

=

Occurrence in Norway. - Lower Chasmops
Shale, 4ba. Ringerike: Bratterud, western side
of Røysetangen.

Remopleurides laevigatus

n.

sp.

Pl. 3, figs. 5-10

- From Latin laevigatus, smooth, slip
pery, referring to the almost completely smooth
median area.

Name.
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A well preserved cranidium with
three attached fragmentary thoracic segments,
PMO 7359. Coll. J. Kiær, 1913. Pl 3, figs. 5-6.

median area. Occipital ring moderately convex

Type stratum and type locality.

with shallow wrinkles on the mesial part. Occipi

Holotype.

-

Upper part of
the Lower Chasmops Shale, 4ba. Bratterud,
western side of Røysetangen, Ringerike.

Other material.

-

-

Seven cranidia and two libri

genae.

transversely, very slightly convex longitudinally,
posterior margin coarsely serrated, completely
smooth except for one specimen (pl. 3, fig. 7)
tal tuberde very small, located dose to occipital
furrow. Posterior fixigena short (tr. ) and narrow
(exsag. ), moderately convex transversely, rela
tively convex longitudinally, and strongly arched
downwards anteriorly.
Librigena extremely narrow antero-laterally

Diagnosis.

Median area two-thirds as long as
wide. Glabellar tongue more than half as wide as
median area, more than twice as wide as long.
-

Occipital furrow slightly more than half as wide
as median area. Genal spine short, with lateral

but rapidly increasing in width rearwards, lateral
ly distinctly convex and forming an angle of 170°
with the surface of the eye, and with a short and
gently curved genal spine. Postero-lateral corner
well pronounced, almost pointed. Posterior bor

margin slightly angular to that of librigena prop

der furrow broad (sag. ) but shallow and not well

er.

defined. Eye sode large and conspicuous, broa
Cranidium subcircular in outline,

dest laterally, anteriorly gently convex, posteri
orly triangular in cross-section, reaching both

92% as long as wide and rather convex. Median

anterior and posterior facial suture and with very

area relatively convex, 69% as long as wide,
widest just behind transverse mid-line, smooth

trated on the anterior half part. Eye sode furrow

Description.

-

small but densely spaced wrinkles mainly concen

except for very small, densely spaced nodes
along the lateral margins and some shallow wrin
kles on the posterior mesial part. The three pairs

very narrow anteriorly and laterally, posteriorly

of lateral glabellar furrows are only discernible
through the test as difference in colour on well
preserved specimens. Sl convex forwards, 30%

spine, with a broad smooth field along lateral

as long as width of median area. S2 more gently

teriorly more abruptly widening due to the rather
convex glabellar tongue, anterior part gently con

convex forwards and slightly narrower than Sl,
38% as long as width of median area. S3 oval,
43% as long as Sl. Glabellar tongue rather con
vex both transversely and longitudinally, 54% as
wide as median area, 41% as long as wide, paral
lel-sided or narrowing forwards very slightly, an
tenor margin straight, completely smooth except
for one specimen with a few very thin sculptural
lines running transversely antero-laterally and
curving rearwards laterally. Dorsal furrow rela
tively deep and of moderate width (tr. ). Palpe
bral furrow narrow and relatively shallow anter
iorly, becoming slightly broader and shallower
rearwards, and with a weakly, forwardly directed

rather broad and deeply impressed. Sculptural
lines rather coarse, subparallel to margins and
margin from base of genal spine to anterior facial
suture. Doublure evenly widening forwards, an

vex with blunt corner between median and hy
postomal suture. Hypostomal suture curves very
gently away from median suture to form a very
blunt point opposite pit. Pit strongly impressed,
located doser to hypostomal su ture than anterior
margin. A distinct but narrow and shallow
groove extends from the pit obliquely rearwards
to meet the hypostomal suture dose to the junc
tion with median suture. Terrace lines weak an
teriorly, gradually becoming stronger rearwards.
Hypostome unknown.
First three thoracic segments with rachial ring
about two-thirds as wide as the complete seg

bend at the postero-lateral part. Anterior pit

ment, about one-fifth as long as wide, strongly

small and shallow. Anterior rim narrow (tr. ) and
strongly convex. Palpebral rim very narrow an
teriorly and laterally, but gently widening rear

convex transversely but very gently convex longi
tudinally, and with short, zig-zag-shaped, slightly

wards, gently convex anteriorly and flattening
evenly rearwards, slightly arched down in lateral

broad (sag. ), slightly convex. Articulating half

concave sculptural lines. Ring furrow shallow but
ring relatively convex (sag. ), about one-third as

view, and about three times as wide at postero

broad (sag. ) as rachial ring. Anterior pleural

lateral part as at transverse mid-line. Occipital
furrow narrow (sag. ), relatively shallow, straight
or very slightly convex, and 54% as wide (tr. ) as

band moderately convex, with sculptural lines
subparallel to lateral margin. Pleural furrow
rather strong and well defined, directed oblique-
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ly from large bulbous fulcral process to tip of
pleura. Posterior pleural band strongly convex
posteriorly dose to dorsal furrow to form the
fulcral socket, strongly concave along the pleural
furrow and near fulcral process, giving rise to a
triangular-shaped elevated field between fulcral
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process and fulcral socket, and with a few trans
v�rse sculptural lines. Dorsal furrow very deep
anteriorly and posteriori y, relatively shallow at
transverse mid-line.
Pygidium not known with certainty (cf. p.
241).

Dimensions. b
6. 9
6.7
6.5
7.8

PMO 7359
PMO 7358
PM07726
PMO 74754

b,

e

8.4
8.1
7.8
9.3

1.4
1. 4
1.3
1.4

9.1
8.8
8.6*
9. 9

seems to be related to
n. sp. (pp. 238-241, pl. l, figs. 6-15,
pl. 2, figs. 1-5) from the approximately contem
poraneous transitional beds between the Lower
Chasmops Shale and Lower Chasmops Lime
stone of the Oslo-Asker district. Both have a
wide (tr.) glabellar tongue but both the median
area and the glabellar tongue are much more
convex in R. laevigatus. Possibly the two species
may have an ancestral species in common, and
among Norwegian species this could very well be
R. paucus n. sp. (pp. 236-238, pl. l, figs. 1-5)
from the slightly older parts of Lower Chasmops
Shale in Oslo-Asker. R. paucus differs in having
a less convex median area and a less convex and
distinctly narrower (tr.) glabellar tongue. The
pygidium described herein as R. aff. affluens (p.
241, pl. 2, fig. 6) may betong to R. laevigatus, but
further and more complete material is needed to
darify this. But if so, it strengthens the possibil
ity of a dose relationship between R. affluens
and R. laevigatus.
Remarks. - R. laevigatus
R. affluens

R. /aevigatus is associated with R. kul/sbergen
sis Warburg

(1925, pp. 83-87, pl. l, figs. 1-6, this
paper pp. 241-243, pl. 2, figs. 7-13, pl. 3, figs. 14) in the Lower Chasmops Shale of Ringerike,
but is easily distinguished from that species by its
wide and convex glabellar tongue.
The most similar cranidium among the British
species is that of R. girvanensis Reed (1903, pp.
39-41, pl. 6, figs. 8-15) from approximately con
temporaneous beds in Girvan, Scotland. It has
roughly equal proportions, but the granulation
on the posterior part of the median area is not
present in R. laevigatus.
The cranidium of R. ateuchetos Tripp (1979, p.
342, pl. 37, figs. 1-6, 8) from the Llanvirn-Llan
deilo Auchensoul and Stinchar Limestones of
Girvan also has a striking likeness to that of R.
laevigatus. It differs from tht: Norwegian species
17-

Geologisk Tidsskr.

4/82

h
8. 5
8.0
8.0
9.3

"'"'
4.7
4.3
4.2

kz
7.6*
7.6

rem1

rem3

rem4

5. 7
5.7
5.4
6. 5

1.8
1.9
1.8
1. 9

4.5
4.6
4.1
5. 0

only in minor characters, e.g. wider glabella and
wider (tr.) occipital furrow.
The cranidium of R. superstes Tripp (1976, pp.
377-378, pl. 2, figs. 6-12) from the Llandeilo
superstes Mudstones of the Girvan district, Scot
land, is somewhat similar to R. laevigatus, but
differs in having a less marked transition be
tween median area and glabellar tongue. The
hypostome of R. laevigatus is unknown, but hy
postomes of the type found in R. superstes are
not known in any Norwegian species. Likewise,
the pygidium of R. laevigatus is not likely to be
similar to that of R. superstes (cf. p. 236). The
same cranidial characters noted for R. superstes
also distinguish R. epimera Tripp (1980, p. 126,
pl. l, figs. 11-14) from the lower Caradoc of
Girvan, from R. laevigatus.
R. biaculeatus Tripp (1954, pp. 664-666, pl. 2,
figs. 1-12) from the upper Caradoc of Girvan is
easily separated by its narrower glabellar tongue.
This speCies, together with R. procax Tripp
(1962, pp. 2-4, pl. l, figs. 1-8) from the Llan
deilo confinis Flags of Girvan, is also distin

guished from R. laevigatus in having a much
wider median area. R. procax is also strongly
granulated with a less downwardly bent glabellar
tongue. R. colbii, R. dorsospinifer and R. longi
costatus of Portlock (1843, p. 256, pl. l, figs. l3a), all from the lower Ashgill Killey Bridge
Formation of Northern Ireland, differ from R.
laevigatus in having distinctly wider librigenae
and also longer genal spines. Additionally R.
dorsospinifer has a much narrower glabellar
tongue.
R. nanus von Leuchtenberg (1843, p. 13, pl. l,
figs. 12-13) from the Llanvirn and Llandeilo
beds of the Baltic Area dosely resembles R.
laevigatus, and similarly the subspecies R. n.
elongatus Schmidt (1894, p. 89, pl. 6, fig. 36)
from the slightly younger upper Llandeilo beds
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of Estonia. Both differ in having a forwardly
tapering glabellar tongue and a shorter (tr.) oc
cipital furrow.
R. nanus baltica Kummerow (1928, pp. 5-6,
pl. l, figs. 2-3) from "Upper Red Orthoceras
Limestone" (Llandeilo) erratic blocks of Poland
differs from R. laevigatus in having the palpebral
rims more strongly depressed in lateral view, and
median area granulated in some specimens.
The cranidium from Lower Caradoc beds of
northern Poland described and figured by Mod
linski (1973, pp. 45-46, pl. l, fig. 4) as R. wimani
is strikingly similar to that of R. laevigatus and
can only be distinguished by its densely striated
median area. Furthermore, the cranidium of R.
sp. Chugaeva (1964, p. 28, pl. l, figs. 10--11)
from the Middle Ordovician of northeastern
U.S.S.R. may resemble R. laevigatus, but the
broader and somewhat larger glabellar tongue
indicates a North American-Russian relation
ship.
Finally, the specimen from the Llandeilo or
early Caradoc of eastern Taimyr, U.S.S.R., fig
ured by Balashova (1960, pp. 26-27, pl. l, figs.
4a-b) as R. cf. salteri var. girvanensis resembles
R. laevigatus. Judging from the illustrations, the
specimen seems to possess a rather large glabel
lar tongue, larger than in R. laevigatus. The spe
eies more probably belongs to a circumpolar spe
eies group centered around R. affinis (cf. p. 236).
- Upper part of Lower Chasmops
Shale, 4ba, and Lower Chasmops Limestone,
4bp. Ringerike: Beach section at Bratterud,
western Røysetangen, and road section at Nor
derhov.
Occurrence.

Remopleurides lunnerensis

n.

sp.

Pl. 4, figs. 1-12
Name.

- From Lunner community in Hadeland.

- An almost complete cranidium,
PMO 68508. Coll. L. Størmer, 1951. Pl. 4, figs.
1-3.

Holotype.

Type stratum and type locality. - Almost certain
ly upper part of the Kirkerud Group (museum
material labeled 4by?). Outcrop in the small for
est between Nerby and Helgehagen in Lunner,
Hadeland.
Other material. - Eight incomplete cranidia, sev
en fragmentary librigenae, one small hypostome,

one incomplete thorax consisting of seven seg
ments, thirteen detached thoracic segments, and
fourteen pygidia with or without attached thorac
ic segrnents.
- Median area two-thirds as long as
wide, densely granulated laterally. Glabellar
tongue two-fifths as wide as median area, less
than three-fifths as long as wide. Occipital fur
row slightly less than half as wide as median area.
Genal spine short, with lateral margin angular to
that of librigena proper. Hypostome convex, as
long as wide. Pygidium with second pair of pleu
ral spines short and convex.

Diagnosis.

- Cranidium suboval in outline,
92% as long as wide. Median area oval, 68% as
long as wide, greatest width across transverse
mid-line, moderately convex, smooth except for
small closely spaced nodes along lateral margins
(small specimens may also be granulated at the
anterior part), and with three pairs of extremely
shallow lateral glabellar furrows. Sl rather con
vex forwards, broad (sag.), 19% as long as width
of median area. S2 very gently convex forwards,
thin, and 27% as wide as median area. S3 very
short, 18% as long as S2. Glabellar tongue mod
erately convex transversely, 39% as wide as me
dian area, 57% as long as wide, parallel-sided or
very slightly narrowing forwards, anterior margin
slightly convex, and with thin sculptural lines
running transversely at mesial anterior part, lat
erally strongly curving rearwards. One small
specimen has the glabellar tongue strongly and
densely granulated. Dorsal furrow of moderate
depth and width (tr.). Palpebral furrow shallow,
rather narrow and with very gentle postero-later
al bend. Anterior pit very shallow. Anterior rim
of moderate width (tr.), and slightly convex. Pal
pebral rim narrow (tr.), slightly convex, and only
slightly wider at postero-lateral corner than at
transverse mid-line. Occipital furrow of moder
ate depth and width (sag.) and 49% as wide (tr.)
as median area. Occipital ring 35% as broad
(sag.) as width (tr.) of occipital furrow, strongly
convex transversely and very gently so longitudi
nally, and with strong granulation overall, to
gether with a few forwardly concave sculptural
lines at the mesial anterior part. Occipital tuber
de small but prominent. Posterior fixigena nar
row (exsag.), wedge-shaped and slightly convex
both transversely and longitudinally, distinctly
bent downwards anteriorly.
Librigena of moderate width anteriorly and

Description.
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laterally, laterally moderately convex and form
ing an angle of 160° with surface of the eye, and
with a short and gently curved genal spine. Pos
tero-lateral corner well pronounced, almost
pointed. Posterior border furrow broad (sag. )
and deep at inner part, rapidly becoming shal
lower outwards and fading at genal notch. Eye
sode large and conspicuous, broadest laterally,
anteriorly gently convex, posteriorly roughly tri
angular in cross-section, anteriorly almost reach
ing facial suture, posteriorly reaching posterior
facial suture and with very small but densely
spaced wrinkles dose to eye sode furrow. Eye
sode furrow very narrow anteriorly and laterally, .
posteriorly broader and deeply impressed. Sculp
tural lines rather coarse, subparallel to margins
and spine. A broad smooth field runs along later
al margin from base of genal spine to anterior
facial suture. Doublure of even width anteriorly
and laterally. At the posterior part along the
median suture the doublure is gradually elevated
to form a protruding but blunt point at the junc
tion with the hypostomal suture. Hypostomal
suture curves gently away from median suture to
a blunt point just behind the position of the pit.
Pit located slightly doser to posterior margin
than to anterior margin. A shallow but distinct
groove runs obliquely rearwards from pit to meet
the hypostomal suture almost at the junction
with the median suture. Terrace lines quite
strong, parallel to the margins.
Hypostome rather convex both transversely
and longitudinally, about as long as wide, with
maximum width across shoulders. Middle body
separated from borders by narrow but distinct
furrows laterally and posteriorly, anteriorly by a
somewhat broader and shallower furrow. Anter
ior margin straight at mesial part, laterally slight
ly oblique rearwards, but curving forwards at
tips. Anterior wing wide (sag. ), wedge-shaped
and quite prominent. Shoulder rounded and gen
tly pronounced. Posterior wing broad (tr. ) and
strongly bent downwards. Postero-lateral projec
tion strong and rather prominent. Posterior bor
der wide (sag. ), with its maximum width laterally
and at axial line. Middle body subcircular in
outline, 89% as long as wide and 73% as long as
hypostome, divided by a strong median boss and
a shallow longitudinal furrow. Oval area with
narrow and shallow sculptural lines running lon
gitudinal at middle and lateral parts, but curving
inwards dose to axial furrow.
Thorax strongly convex transversely. Two de
tached segments show presence of macrospine.
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One specimen of seven segments is lacking the
spine and therefore represents the seven first
segments, whilst a pygidium with three segments
also lacking the macrospine strongly indicates a
thorax of eleven segments, as in all other well
known species of the genus. Anterior segments
with rachial ring 65% as wide as the segment and
about 15-20% as long as wide, with a gradual
transition from the first to the eleventh segment,
giving posterior segments a rachial ring which is
80% as wide as the segment and 25% as long as
wide. Ring furrow deep and broad (sag. ), very
slightly convex. Articulating half ring gently con
vex (sag. ), 40% as broad (sag. ) as rachial ring on
anterior segments, 30% on posterior segments.
Fulcral process very large and bulbous. Pleura
30% as wide as rachial ring on first segment,
decreasing gradually rearwards to the last seg
ment where it is only 15% as wide as rachial
ring. Anterior pleural band convex, with strong
sculptural lines directed obliquely from fulcral
process to tip of pleura. Posterior pleural band
strongly convex posteriorly dose to dorsal furrow
to form the fulcral socket, with a triangular
granulated elevated field between this and the
fulcral process, very strongly concave along the
pleural furrow, and with strong, disarranged,
transverse sculptural lines. Dorsal furrow deep
anteriorly and posteriori y, shallow at transverse
mid-line. A distinct granulation is present on the
rachial ring of all specimens.
Pygidium 70% as long as wide, strongly con
vex both transversely and longitudinally. Articu
lating half ring band-like, lateral parts distinctly
wider than mesial part. Articulating ring furrow
very deep and very broad (sag. ), its width being
63 % that of pygidium. Rachis very bulbous and
prominent, its length being 90% that of pygi
dium. First rachial ring sharply defined by strong
furrows, rather narrow at the mesial part, but
widening rapidly laterally to become more than
twice as broad as at axial line, distinctly granulat
ed and with transverse, disarranged sculptural
lines. Second rachial ring made of two oval and
convex areas separated from each other by a
shallow and broad (tr. ) furrow, and with shallow,
transverse but somewhat disarranged, sculptural
lines, together with small nodes scattered
around. Musde scars large and strongly im
pressed. Postrachial ridge not present. Dorsal
furrow deep and narrow anteriorly, gradually
becoming shallower rearwards. Fulcral process
very large and very prominent. First pleura pro
duced into short spine with tip reaching behin�
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axial end of pygidium. Pleural furrow sharply

furrow at the transverse mid-line of first rachial

defined, directed almost straight backwards from

ring to the inner margin of the first spine. Second

fulcral process to tip of pleura. Sculptural lines

pleura distinctly convex, produced into short

subparallel to margins outside pleural furrow,

spine, and with faint, transverse sculptural lines

inside this almost transverse . lnterpleural furrow

and small scattered nodes.

narrow but sharply defined, running from dorsal
Dimensions. b

b,

e

i

j,

koo

k2

rem1

rem3

PMO 68508

4.9

6.0

l. O

6.6

6.0

2.8

6 . 0*

4.1

1.4

2.3

P M O 74732

5.7

7.0

1.2

7.7

7.0

3.7

7.1

4.7

1.6

3.0

0.7

4.3

3.8

1.6

2.5

0.8

1.3

7.1

6.6

3.3

4.6

1.4

2.6

PMO 74733

3.2

3.9

PMO 88136

5.5

6.7

I.l

h,
l.O

h.
l.O

h7

h.

hrem

PMO 88135

0.9

0.8

0.8

w

X

y

z

z,

PMO 16092

2.7

1.9

1.3

1.9

2.0

2.5

PMO 74734

3.6

2.1

1.8

2.5

2.4

3.1

PMO 74742

4.2

2.4

2.0

2.1

2.8

l.S

Remarks. - R. lunnerensis is undoubtedly closely

6 . 6*

rem4

z2

ifer differs in being considerably wider laterally.

related to R. perspicax n. sp. (pp. 248-251, pl. 5,

Cranidia of the British species R. salteri Reed

figs. 1-6, pl. 6, figs. 1-8) from the slightly youn

(1899, pp. 747-748, pl. 49, figs. 1-3) from the

ger or possibly contemporaneous upper part of

somewhat earlier Tramore Limestone of Ireland

the Solvang Formation of Ringerike and Oslo

(upper Llandeilo-lower Caradoc) may be quite

Asker districts. The differences between the two

similar to R. lunnerensis, but can be easily sepa

species are small. The glabellar tongue of R.

rated by their much narrower glabellar tongue.

perspicax is slightly widening forwards as op

R. salteri is regarded by the present author as

posed to the very slightly narrowing one in R.

possibly belonging to the new genus Sculptel/a

lunnerensis; it is also more convex ( tr.), wider,

(cf. pp. 266 and 276).

and less strongly bent down in R. perspicax.

R. biaculeatus Tripp (1954, pp. 664-666, pl. 2,

Furthermore, the librigena is slightly more con
vex laterally, and the pygidium seems to be
slightly wider in R. perspicax. The two forms
may represent only different subspecies. Howev

figs. 1-12) from the somewhat younger or con
temporaneous Craighead Mudstones near Gir
van, Scotland, is somewhat similar to R. Lunner
ensis, but is distinguished by its more convex
median area and its wider and more convex (tr.)

er, the author has preferred to treat them as
separate species. The limestone block, which has
produced all the present specimens of R. Lunner
ensis, is from beds slightly older than those con

glabellar tongue .

that R. Lunnerensis is the ancestral form of the

Occurrence. - A single limestone lens almost
certainly from upper part of the Kirkerud Group
(museum material labeled 4by?). Hadeland: In

latter.

the small forest between Nerby and Helgehagen

taining R. perspicax. It is thus highly possible

A forerunner of both R. Lunnerensis and R.

in Lunner.

perspicax could be R. kullsbergensis Warburg

(1925, pp. 83--87, pl. l, figs. 1-6, text-fig. 15)
from Lower Chasmops Beds of both Sweden and
Norway. Both differ from R. kullsbergensis in
having a less convex median area and in possess

Remopleurides perspicax

n.

sp.

Pl . 5, figs. Hi, pl. 6, figs. 1-8

ing granulation on median area, occipital ring

D ?1887 Remopleurides - Brøgger, p. 23 (Re

and rachial rings of thorax.

corded). D ?1979 Remopleurides sp. nov. A -

The cranidium of R. lunnerensis strongly re

Bruton & Owen, p. 219 (Listed). D 1983 Remo

sembles that of R. dorsospinifer Portlock (1843,

pleurides sp. - Owen & Harper, p. 97, figs. lA-F

p. 256, pl. l, figs. 3a-e) from the lower Ashgill of

(Descr. and figs. of cranidia, librigenae and pygi

Northem Ireland. The librigena of R. dorsospin-

dium).
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- From Latin perspicax, dear-seeing,
keen, acute, referring to the large eyes of the
holotype dorsal shield.

Name.

- A well preserved and almost com
plete dorsal shield, PMO 74862. Coll. J. F.
Bockelie, 1968. Pl. 5, figs. 1-5.
Holotype.

Type stratum and type locality. - Solvang Forma
tion ( "Upper Chasmops Limestone, 4bo"),
8.0 m below Venstøp Formation. Eastern
Raudskjær in Asker, Oslo-Asker district.
=

Other material. - Twenty-nine incomplete crani
dia, three librigenae, four incomplete thoraces
and five pygidia, some with attached thoracic
segments.
Diagnosis. - Median area slightly more than two
thirds as long as wide. Glabellar tongue slightly
less than half as wide as median area, half as long
as wide. Occipital furrow less than half as wide as
median area. Genal spine short, with lateral mar
gin angular to that of librigena proper. Pygidium
with posterior pleural field convex, short second
pair of pleural spines.

- Cephalon, exduding genal spines,
oval in outline and 80% as long as wide. Median
area oval, 69% as long as wide, gently convex
both transversely and longitudinally, smooth or
with varying sculpture, mostly densely and finely
granulated at lateral parts, sometimes with open
ly scattered nodes all over, and also with very
faint wrinkles at the antero-lateral slope. Due to
the thinner test, three pairs of lateral glabellar
Description.

furrows are discernible as difference in colour on

well preserved specimens. Sl moderately convex
forwards, broad (exsag.), 28% as long as width
of median area. S2 very gently convex forward,
much narrower than Sl, 35% as long as width of
median area, and located doser to palpebral fur
row than Sl. S3 short, broad (exsag.), straight,
and 29% as long as Sl. Glabellar tongue moder
ately convex transversely, 44% as wide as me
dian area, half as long as wide, parallel-sided or
slightly widening forwards, with anterior margin
straight or very slightly concave, sloping oblique
ly downwards forwards, and with a few thin but
distinct sculptural lines concave anteriorly but
curving rapidly backwards laterally, one speci
men also with faint but dense granulation all
over. Dorsal furrow of moderate depth and
width (tr.). Palpebral furrow of slightly varying
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depth, generally quite shallow and narrow with a
shallow postero-lateral bend. Anterior pit very
small and rather shallow. Anterior rim triangular
in cross-section. Palpebral rim of moderate
width, slightly convex anteriorly, gradually fla
tening rearwards, and about twice as wide pos
tero-laterally as at transverse mid-line. Occipital
furrow deep and well defined, almost straight,
and 47% as wide as median area. Occipital ring
35% as long (sag.) as width of occipital furrow,
flattened longitudinally, with a few concave
sculptural lines at the anterior mesial part, and
with distinct granulation all over. Occipital tu
berde small but very distinct. Posterior fixigena
narrow (exsag.), subparallel-sided, strongly con
vex transversely but flattened longitudinally, and
with anterior margin strongly arched down.
Librigena of moderate width anteriorly and
laterally, laterally quite convex and forming an
angle of 130° with the surface of the eye, and
with a short and relatively gently curved genal
spine, its length less than one-third that of libri
gena proper, with lateral margin forming an an
gle of 160° with the lateral margin of the libri
gena. Eye sode large and conspicous, broadest
laterally, anteriorly gently convex, posteriori y
roughly triangular in cross-section, anteriorly al
most reaching facial suture, posteriorly reaching
posterior facial suture, and with small but dense
ly spaced wrinkles dose to eye sode furrow. Eye
sode furrow narrow and well defined anteriorly
and laterally, posteriorly becoming deeper and
broader. Posterior border furrow broad (exsag.)
and deep at inner part, rapidly becoming shal
lower outwards but distinctly reaching genal
notch. Sculptural lines rather coarse, subparallel
to margins and sp ine , with a broad smooth field
along lateral margin from base of genal spine to
anterior facial suture. Doublure anteriorly form
ing an angle with the glabellar tongue of approxi
mately 125°, rapidly flattening rearwards. Hypos
tomal suture curves slightly convex away from
median suture to form a blunt corner opposite
pit. Pit strongly impressed and located about
half-way between anterior and posterior mar
gins. The corner between median suture and hy
postomal suture is distinctly pointed and rather
conspicuous. A rather distinct groove runs from
pit to meet the hypostomal suture almost at the
junction with the median suture. Terrace lines
rather strong, parallel to margins.
Hypostome unknown.
Thorax strongly convex transversely, with
eleven segments, no segment bearing macro-
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pleurae, the eighth segment bearing a strong ma
crospine, which is about as long as the width of
the segment and with longitudinal list-like sculp
tural lines. Anterior segments with rachial ring
65% as wide as the segment, 15% as long as
wide, with gradual transition rearwards to the
posterior segments with rachial ring 80% as wide
as the segment and 25% as long as wide. All
segments with strong, wavy, transverse sculptur
al lines and fine, closely spaced granulation on
the rachial ring. Ring furrow deep and broad
(sag.), straight or very slightly convex. Articulat
ing half ring gently convex (sag.), 40% as broad
(sag.) as rachial ring on anterior segments, 30%
on posterior segments. Anterior pleural band
convex, leaf-like, with strong sculptural lines di
rected obliquely from the very large and bulbous
fulcral process to tip of pleura. Posterior pleural
band strongly convex posteriorly dose to dorsal
furrow to form the fulcral socket, with a finely
granulated triangular elevated field between ful
cral socket and fulcral process, concave along the
sharp and distinet pleural furrow, and with
strong, transverse sculptural lines. Dorsal furrow
deep anteriorly and posteriori y, shallow at trans
verse mid-line.
Pygidium strongly convex both transversely
and longitudinally, 60% as long as wide. Rachis
75% as long as pygidium, bulbous and promi-

nent. Articulating half ring band-like, about two
thirds as broad (sag.) as first rachial ring at axial
line. Articulating ring furrow concave, very deep
and broad (sag.), its width being 63% that of
pygidium. First rachial ring well defined, narrow
(sag.) at mesial part but rapidly widening lateral
ly, with very strong transversely directed sculp
tural lines. Second rachial ring divided by longi
tudinal, shallow but broad furrow into two rough
ly triangular and slightly convex areas with trans
verse sculptural lines. Postrachial ridge not pre
sent. Dorsal furrow deep and well defined anter
iorly, rapidly becoming shallow rearwards. Ful
cral process very large and bulbous. First pleura
extended into a short spine with tip reaching
behind axial end of pygidium. Pleural furrow
sharply defined, running backwards and slightly
outwards from fulcral process to tip of pleura.
Sculptural lines subparallel to margins outside
pleural furrow, inside this almost transverse. In
terpleural furrow narrow but sharply defined,
directed obliquely backwards from dorsal furrow
at the transverse mid-line of first rachial ring to
the inner margin of the first spine. Second pleura
distinctly convex, produced into a short spine,
and with distinct, transverse sculptural lines. All
parts except for first pleura outside pleural fur
row, distinctly granulated.

Dimensions. b

b,

e

74862
74720
74722
68796
68810
74664
74665
74672
74725
74735
75009

5.1
4.0
5.9
7.7
6.8
6.2
4.9
6.2
7.2
8.8

6.5
4.8
7.4
9.2
8.1
7.4
6.0
7.5
8.7
10.3

1.3
0.9
1.4
1.3
1.2
1.1
l. O
1.2
1.5
1.3

w

X

PMO 74862
PMO 74714
PMO 74717

2.5
4.0
4.1

1.6
2.5
2.6

y
1.1
1.9
1.8

PMO
PMO
PMO
PMO
PMO
PMO
PMO
PMO
PMO
PMO
PMO

7.1
5.3
7.9
9.5*
8.3
7.8*
6.4
8.1
9.1*
10.6
4.9

h
6.4
4.6
7.2
8.8
7.5
7.2
5.8
7.4
8.4*
9.9
4.5

koo
3.0
2.1
3.5
4.9*
3.8
3.3
1.8
3.5
4.0
4.9

1.5
2.5
2.4

z,
1.5
2.4
2.4

z2
2.1
3.4
3.5

- The relationship to R. lunnerensis n.
sp. has been discussed under that species (p. 248)
and a comparison with the associated species, R.
variolaris n. sp., is given below (p. 256).
The British species R. salteri Reed, 1899,
which is regarded herein as possibly belonging to
the new genus Sculptella (cf. pp. 266 and 276),
Remarks.

k2
6.5

7.0*
9.0*
7.6*
6.0
7.3
7.9
8.6*

rem1

rem3

rem4

4.1
3.1
4.8
6.2
5.4
5.0
4.1
5.0
6.2
6.8

1.4
1.1
1.6
1.8
1.5
1.6
1.4
1.5
1.8
2.2
1.4

2.8
2.3
3.3
3.8
3.2
2.9
2.4
3.2
4.0
4.4
2.1

may have somewhat similar cranidia to some
specimens of R. perspicax, but is easily separated
on the basis of its much narrower glabellar
tongue.
Possibly R. biaculeatus Tripp (1954, pp. 664-666, pl. 2, figs. 1-12) from the upper Caradoc
Craighead Mudstones near Girvan, Scotland, is
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closely related to R. perspicax. It differs in its

1979, this stratigraphical level is found in the top

more convex median area and its somewhat nar

of the Solvang Formation further east in the

rower glabellar tongue. Equally, R. dorsospinifer

Oslo-Asker district where the two cranidia are

Portlock (1843, p. 256, pl. l, figs. 3a-e) seems to

from. However, the two cranidia differ from R.

differ in having a somewhat narrower glabellar

perspicax in having a much more convex and

tongue and laterally wider librigenae.
R. girvanensis Reed (1903, pp. 39-41, pl. 6,

much wider glabellar tongue.
The dense and rather coarse granulation on

figs. 8-15) from the Lower Caradoc Balclatchie

the median area of R. aff. perspicax recalls the

Group in Girvan, Scotland, superficially resem
bles R. perspicax, but is separated by its broader

cranidium of the somewhat younger R. sp. H
(pp. 264-265, pl. 9, figs. 5-7) from the Høgberg

(tr.) and more convex glabellar tongue, in pos

Member of the SolvangFormation in Ringerike,

sessing macropleurae on the seventh thoracic

but differs from this in having a much wider (tr.)

segment, and in its shorter pygidium.

occipital furrow and distinctly narrower (exsag.)
Sl.

Occurrence. - Oslo-Asker: The species occurs

Granulated cranidia very similar to that of R.

most commonly somewhat below the top of the

aff. perspicax are reported from both the British

SolvangFormation (

Isles and North America, i.e. R. sp. Dean (1971,

=

"Upper Chasmops Lime

stone, 4b6") in the western localities, in the east

pp. 16-17, pl. 3, figs. 6 and 9, pl. 5, fig. 7) from

em localities it is the common species in the

Llandeilo age of New World Island, northeastern

topmost beds. At Raudskjær and Terneholmen

Newfoundland, R. tuberculatus Reed (1899, p.

in the Asker area the species has been found

748, pl. 49, fig. 5) from the lower Caradoc of

from 8 to 2 m below the Venstøp Formation.

Ireland, and R. sp. ind. (a) Nicholson & Ether

Other localities in the district are Bjerkøya,

idge (1880, pp. 149-150, pl. 10, figs. 9-9a) from

Bygdøy, Landsteilen, Nakkholmen, Persteilen

the Ashgill Drummuck Group of Girvan, Scot

and Snarøya.

land. R. tuberculatus differs from R. aff. perspi

Ringerike: The species seems to be common in

cax in having a narrower

glabellar

tongue,

the NorderhovFormation (material in the collec

whereas the others are too fragmentary or poorly

tions labelled Upper Chasmops Shale). Brat

preserved to allow any close comparison.

terud, Frok, Norderhov, Rud and Vestbråten.
Occurrence.

-

Uppermost limestone bed in the

SolvangFormation (

=

"Upper Chasmops Lime

stone, 4M"). Oslo-Asker: Rambergøya in Oslo
and Southern Skjærholmen in Nesodden.

Remopleurides aff. perspicax

n.

sp.

Pl. 6, figs. 12-14

Material. - Two fragmentary cranidia, PMO
5392 and PMO 5899.

Remopleurides privus

Dimensions. b

b,

e

PMO 5392

3.5

4.2

0.6

4.2*

3.6*

PMO 5899

2.9

3.4

0.4

3 .8

3.2

rem1

rem3

rem4

koo

n.

sp.

Pl. 8, figs. 14-16

kz

PMO 5392

1.8

2.8

PMO 5899

1.6

2.3

h

0.9

1.6

Name. -From Latin privus, alone, each, single,
on the grounds that only one specimen is pre
sent.
Holotype.

-

An almost complete and well pre

served cranidium, PMO 75059. Coll. Excursion,
1960. Pl. 8, figs. 14-16.

Remarks. - The two cranidia are rather similar to

Type stratum and type locality. - Upper part of

some other cranidia included in R. perspicax,

the SolvangFormation. Road section at Norder

especially PMO 74720 (pl. 5, fig. 6). This sped

hov, Ringerike.

men is from the so called Illaenus-bed at Terne
holmen, which is 7 m below the top of the Sol

Other material. - The holotype is the only sped

vangFormation. As shown by Bruton and Owen

men known.
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Diagnosis. - Median area almost two-thirds as

wide, parallel-sided, with anterior margin dis

long as wide. Glabellar tongue two-fifths as wide

tinctly convex, and with a few very thin sculptur

as median area, almost three-fifths as long as

al lines running transversely at mesial part, later

wide. Palpebral rim strongly depressed in lateral

ally curving strongly rearwards. Dorsal furrow

view. Occipital furrow somewhat more than half

shallow and quite broad for the genus. Palpebral

as wide as median area.

furrow deep, sharply defined, and with postero
lateral bend rather shallow. Anterior pit small

Description. - Cranidium 86 % as long as wide.

but distinct. Anterior rim narrow (tr.) and gently

Median area fairly convex both transversely and

convex. Palpebral rim rather narrow, very slight

longitudinally, 64 % as long as wide, widest

ly convex, distinctly depressed in lateral view.

across transverse mid-line, smooth. The three

Occipital furrow very narrow (sag.), deeply im

pairs of lateral glabellar 'furrows' are discernible

pressed and 54 % as wide as median area. Oc

as extremely faintly elevated ridges on the test,

cipital ring strongly convex transversely, very

but also as different coloured stripes. Sl very

gently convex longitudinally, smooth, posterior

strongly convex forwards, almost angulated so

margin smooth mesially but bearing tooth-like

that inner part is subparallel to axial line, length

nodes of increasing size towards the fulcral

from tip to ti p 27 % the width of median area. S2

notches. Occipital tubercle very small. Posterior

gently

narrower

fixigena narrow (exsag.), short, moderately con

(sag.) than Sl, 30 % as long as width of median

vex transversely, very gently convex longitudi

convex

forwards,

distinctly

area. S3 short, straight and 23 % as long as S2.

nally, and with anterior margin strongly arched

Glabellar tongue

downwards forwards.

gently convex transversely,

Other parts of the trilobite unknown.

40 % as wide as median area, 56 % as long as
Dimensions. PMO 75059

b

e

8.8

2.0

i

it

koo

k2

rem1

rem3

rem4

12 . 5

11 . 5

6.2

11.2

7.4

2.5

4.5

Remarks. - Although the present species consists

8, figs. 11-13) from the slightly younger Høgberg

of one specimen on!y, the author has found it

Member of the Solvang Formation. This species

appropriate to give a name to it. The rather flat

differs clearly in its rather convex median area,

(tr.) glabellar tongue and very wide occipital fur

its wider and more convex glabellar tongue, and

row distinguish the species from other Norwe
gian species. The posterior fixigenae are trans
versely moderately convex, indicating low fulcral

its straight palpebral rims in lateral view. Addi
tionally, this is also the case in R. granensis
Størmer (1945, p. 408, pl. 4, fig. 4) from the

processes on the thoracic segments, as found in

somewhat younger Gagnum Shale Member of

R. variolaris n. sp. (pp. 253-257, pl. 7, figs. 1-12,
pl. 8, figs. 1-9) from the upper part of the Upper

However, more material is needed to elucidate

the LunnerFormation of Hadeland.
The group centred around the type species R.
colbii contains the most closely related British
forms, although they are easily distinguished

the relationship between the two species.

from the Norwegian species by their more con

Chasmops Limestone of the Oslo-Asker district.

The cranidium clearly looks similar to those of

vex glabellar tongue.

the two mutually closely related species R. lun
nerensis n. sp. and R. perspicax n. sp., both from

Occurrence. - As for type specimen.

slightly older beds. They both differ in the same
characters as mentioned above. The prime spe
eies has the !east convex glabellar tongue of the
two and is thus most similar to R. privus. This
may indicate that R. lunnerensis could be the

Remopleurides inus itatus

n.

sp.

Pl . 8, figs. 11-13

ancestral form. On the other hand R. privus is

Name. -From Latin inusitatus, rare, uncommon,

almost completely smooth, pointing more to

referring to the single specimen present.

wards species such as the older R. affluens n. sp.
(pp. 238-241, pl. l, figs. �15, pl. 2, figs. 1-5) .
A very wide occipital furrow is also found in
the species R. inusitatus n. sp. (pp. 252-253, pl.

Holotype. - A large almost complete and well

preserved cranidium, PMO 91 19. Coll. J. Kiær,
1914. Pl. 8, figs. 11-13.
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Type stratum and type locality. - Høgberg Mem

narrow and 33 % as long as width of median

ber of the Solvang Formation. Western side of

area. S3 short, 30 % as long as Sl. Glabellar
tongue moderately convex (tr.), 42 % as wide as

Frognøya, Lake Tyrifjorden, Ringerike.

median area, 46 % as long as wide, parallel
Other material. - The holotype is the only speci

sided, with anterior margin slightly convex, and

men known.

with a few thin sculptural lines running trans

Diagnosis. - Median area two-thirds as long as

Dorsal furrow of moderate depth and width (tr.).

versely anteriorly, laterally curving rearwards.
wide. Glabellar tongue about two-fifths as wide

Palpebral furrow shallow, with well defined pos

as median area, almost half as long as wide.

tero-lateral bend. Anterior rim very narrow (tr.)

Palpebral rim straight in lateral view. Occipital

and strongly convex. Palpebral rim narrow, very

furrow more than half as wide as median area.

gently convex anteriorly as well as posteriorly,

-

and very nearly straight in lateral view. Occipital
Cranidium 81 % as long as wide.

furrow narrow (sag.) mesially, laterally deep and

Median area oval, 65 % as long as wide, widest

broad, almost straight and 53 % as wide as width

across transverse mid-line, rather convex both

of median area. Occipital ring slightly less con

transversely

highest

vex transversely than usual for the genus, almost

completely

flattened longitudinally, 30 % as broad (sag.) as

Description.

point

just

and

longitudinally,

behind

frontal

with

slope,

smooth except for small wrinkles along lateral

width of median area, and smooth except for

edges. The three pairs of lateral glabellar furrows

very shallow longitudinal wrinkles. Occipital tu

are discernible as very faint elevated stripes and

bercle small. Posterior fixigena short (tr.), mod

by difference in colour. Sl strongly convex for

erately convex transversely, Jongitudinally flat

wards, broad (exsag.) and 27 % as long as width

tened and with anterior margin arched down.
Other parts of the trilobite unknown.

of median area. S2 very gently convex forwards,
Dimensions. PMO 9119

Remarks.

b

e

9.0

2.0

i

j,

koo

rem,

rem4

13.8

12.4

6.6

8.0

5.2

- Only the holotype cranidium is

tumidus Ruedemann (1901, pp. 54-55, pl. 4, figs.

known of this species, but as the specimen is

2-4) from the presumed somewhat older "Tren

remarkably well preserved, the author has found

ton Group" of New York, U.S.A., which only

it justifiable to name the trilobite.

differs in having a somewhat more convex me

The species is easily separated from the other

dian area and shorter occipital furrow.

similar species by its straight palpebral rims in
lateral view. The low transverse convexity of the
posterior fixigenae indicates low fulcral processes
on the thoracic segments as found in the contem
poraneous or slightly older and more fully known
R. variolaris n. sp. (pp. 253-257, pl. 7, figs. 1-12,

pl. 8, figs. 1-9) from the uppermost part of the
Solvang Formation in the Oslo-Asker district.
The Jatter species is easily distinguished from R.
inusitatus by its less convex median area as well
as the character mentioned above.
In particular R. inusitatus recalls R. privus n.

sp. (pp. 251-252, pl. 8, figs. 14-16 ) , a species

Occurrence. - As for type specimen.

Remopleurides vario laris

n.

sp.

Pl. 7, figs. 1-12, pl. 8, figs . 1-9

O ?1887 Remopleurides - Brøgger, p. 23 (Re
corded). O Remopleurides sp . nov. A - Bruton &

Owen, p. 216 (partim.) (Recorded). O 1981 Re
mopleurides n. sp. - Owen, p. 16, pl. 3, figs. 8-9

(Recorded and figs. of cranidium and hypo
stome).

also occurring in the upper part of the Solvang
Formation in Ringerike. This monotype species
differs distinctly in its less convex median area

Name. -From Latin varius, different, referring

to the varying sculpture on the median area .

and narrower, somewhat less convex glabellar
tongue, as well as in its depressed palpebral rims

Holotype. - A complete but mostly exfoliated

in lateral view.

dorsal shield, PMO 5598 . Coll. Excursion, 1922.

R. inusitatus may also be compared with R.

Pl. 7, figs. 1-2 .
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F. Nikolaisen
Solvang Form a

Occipital ring 17 % as broad (sag. ) as width of

tion (= "Upper Ch asmops Lim estone, 4bo " ),

m edian area, moderate! y convex transversely,
rath er flatte ned longitudinally, and with strong,

Type stratum and ty p e locality .

-

approx imately 2 m below Venstøp Form ation.
Terneh olm en in A sker, Oslo-A ske r district.
Other material.

wavy, convex sculptural lines. Occipit al tubercle
very sm all but distinct. Post erior fixigena gently
convex transversely, flatte ne d longitudinally and

Several fragm ents and de tache d
parts of all parts of the dorsal sh ie ld.

with anterior margin gently arch ed downwards.

Diagnosis.

lateral! y, laterally gently conve x and form ing an

-

Librigena of m oderate width ante riorly and
Me dian are a alm ost two- thirds as
long as wide. Glabellar tongue alm ost h alf as
wide as m edian area, about half as long as wide .
-

angle of 155° with the surface of th e eye. Genal
spine alm ost equally long as librigena prope r,

Occipital furrow h alf as wide as me dian are a.

gently curved, transversely gently convex but al

Poste rior fix igena gently conve x transversely.

m ost flat along oute r m argin, with strong sub

Genal spine very long, with late ral m argin e ve n
with th at of librigena prope r. Hypostome alm ost

parallel sculptural lines, and with oute r margin

as long as wide. Th oracic segme nts with low

gena proper. Genal n otch narrow (tr. ) but rath er

forming an alm ost straigh t line with that of libri

fulcral processes and gently conve x pleurae. Py

strongly incise d, giving rise to a dist inctly pointed

gidium with postrach ial ridge, se cond pair of

postero- lateral corne r. Posterior border furrow

pleural spines la ng and flatte ne d.

broad (ex sag. ), sh allow and not sh arply defined,
running from posterior facial sut ure outwards

Description.

-

C ranidium 9 2 % as long as wide .

Me dian are a oval- sh aped, 65 % as la ng as wide ,

and sligh tly forwards in front of genal notch . Eye
socle of m ode rate siz e, broade st lateral! y, gently

moderately convex, wide st sligh tly be hind trans

convex

ve rse m id- line, and with varying sculpture. Mos t
specimens sm ooth ex ce pt for very faint sculptural
lines laterally and posteriori y. Howe ve r some

strongly convex rearwards, and reach ing anterior
facial suture as we ll as posterior. Eye socle fur
row very sh al low anteriorly, gradually becoming
som ewhat deeper re arwards. Sculptural lines
strong and subparallel to m argins; a narrow fie ld

specimens with rath er distinct, concave sculptur
al lines (pl. 8, figs. 3 and 5 ), othe rs with faint

anteriorly

and

gradually

becoming

pits, and oth ers with strong granulation al ong the

along lateral margin sh ows ex tremely fine longi

lateral edges. The three pairs of lateral glabe llar

t udinal lines. Doublure anteriorly forming an an

'furrows' are discernibl e as ex tremely faintly ele
vated ridges or as sm ooth fie lds in sculpture d
spe cim ens . Sl rathe r co nve x fo rwa rd s, b ro ad
( ex sag. ) and 27 % as long as width of me dian
are a. S2 very sligh tly co nve x forwards, ve ry thin,
ex tending alm ost to late ral m argin and 3 2 % as
long as width of me dian are a. S3 b roade r (e x
sag. ) th an S2 and 25 % as lo ng as th is. Glabe llar
to ngue rather conve x transversely, 48 % as wide
as me dian area, 50 % as long as wide , paralle l
s ide d with anterior m argin concave rearwards,
and with few, thi n sculptural lines running trans

gle with the glabellar tongue of approx im ately
110° , but rapidly flattening lateral! y, and strongly
curved upwards at late ral and pos tero-lateral
parts. Hypostom al suture curve s ge ntly away
from m edian s uture to form a blunt point j ust
beh ind the pits. At poste rior e nd of m edian su
ture the doub lure form s a blunt point . Pit very
strongly impressed, locate d slight ly do ser to an
te rior m argin th an posterior. The groove from
pit to ante rio r e nd of h ypostom al suture is nar
row and sh all ow. Terrace lines ve ry strong, par
alle! to margins.
Hypostome gentl y convex , 9 1 % as long as

versely mesially, but curving rearwards laterally.
Dorsal furrow narrow (tr. ) and shallow. Palpe
bral furrow sh allow but sh arply defined, with a
well pronounced postero-lateral be nd. A nterior
pit very sm all and sh allow. A nterior rim very
narrow (tr. ) and gently conve x. Palpebral rim of

wide,

with

m ax im um

width

across

anterior

wings. Middle body separated from borders by
narrow but distinct furrows laterally and posteri
orly; anteriorly by a some what b roader, shallow
furrow. A nterior m argin straigh t at me sial part,

moderate width antero- laterally, sligh tly conve x
anteriorly, flattening rearwards, about twice as
wide poste riorly as at transverse m id- line, and
gently arched do wn in late ral vie w. Occipital

laterally slightly oblique rearwards b ut curving
forwards at ends. A nterior wing wide (tr. ),
we dge- sh aped and quit e prominent. Sh oulder

furrow sh allow but sh arply defined, straigh t or
sligh tly wavy, and half as wi de as m edian are a.

curved longitudinally, broad and arch ed steeply
down. Poste ro- late ral proj ections strong and

gently pronounced. Posterior wing very strongly
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rather pointed. Posterior border furrow broad

53 % as wide as pygidium. First rachial ring sepa

(sag.), with its maximum width laterally, and

rated from second by a shallow but remarkably

provided with very small nodes especially con

broad (sag.) and well defined furrow, very nar

centrated at lateral parts. Middle body subcircu

row at axial line, expanding laterally to become

lar,

73%

as long as hypostome, divided by a

almost three times as broad, and with transverse

strong median boss and a shallow longitudinal

sculptural lines. Second rachial ring divided into

furrow into two oval areas. Oval area very gently

two roughly triangular areas by a shallow and

convex, with dosely spaced, narrow and shallow

broad longitudinal furrow, which also di vides the

ly impressed; sculptural lines running longitudi

first rachial ring on internal moulds. Second ra

nally at middle part, but curving towards lateral

chial ring also with wavy, transverse sculptural

margins dose to these.

lines and a few nodes dose to axial line. Musde

Thorax moderately convex transversely, with

scars shallow. Postrachial ridge distinct and bear

eleven segments as is usual for the genus, no

ing a few small nodes. Fulcral process small but

segment with macropleurae, but one less well

extended. First pleura very gently convex, ex

preserved thorax (PMO 75 000) indudes one seg

tended into short spine of which tip is quite far

ment, in all probability the eight, with a strong

behind axial end of pygidium. Pleural furrow

macrospine. Anterior segments with rachial ring

narrow and very sharply defined, very slightly

two-thirds as wide as the segment, one-third as

sinuous, and directed rearwards and slightly out

long as wide, posterior segments with rachial ring

wards from a point opposite transverse mid-line

two-fifths as wide as the segment and one-fifth as

of first rachial ring to the lateral margin of first

long as wide, with a rapid transition in the poste

spine dose to its tip. Interpleural furrow only

nor half part of the thorax, and with strong,

indicated by the interruption of the sculptural

wavy, transverse sculptural lines. Ring furrow

lines, which are longitudinal on the outside and

broad (sag.), of moderate depth and slightly con

transverse on the inside of this. Second pleura

vex. Articulating half ring very gently convex

almost flat, produced into a wedge-shaped spine

longitudinally, narrow at mesial part but very

with distinctly concavely running sulptural lines.

broad laterally. Pleurae gently convex in anterior
segments;

almost flattened in posterior seg

ments. Fulcral process rather low. Anterior pleu

Meraspid stages. -

Three meraspid cranidia of

this species are present in the collections. They

ral band very gently convex, produced into dis

all agree very well with the material described by

tinet but short spine, and with narrow sculptural

Whittington

lines directed obliquely outwards. Pleural furrow

(1975) .

narrow but well defined. Posterior pleural band

the postdegree O stage figured by Whittington

3,

(1959)

and later redescribed by Hu

The smallest cranidium is very similar to
fig.

16)

convex posteriorly dose to dorsal furrow to form

(pl.

the low fulcral socket, with a triangular, smooth,

late meraspid cranidia (ibid., pl.

and the two !argest resemble his

elevated field between this and the fulcral proc

well as those cranidia figured by Hu

ess, gently concave along the pleural furrow, and

figs. 14-17). Little can be added to the knowl

4,

1-2) as
(1975, pl. 2,

figs.

Remopleurides

with sculptural lines parallel to those on anterior

edge of the ontogeny of

pleural band. Dorsal furrow shallow.

of the present material. The lateral glabellar fur

Pygidium

61

% as Iong as wide, moderately

convex transversely and very gently convex lon

54%

gitudinally. Rachis

as long as pygidium,

moderately convex both transversely and Iongi

on basis

rows, which are faintly defined in Whittington's
and Hu's material, are rather distinct. In the
smallest cranidium (pl. 8, fig.

5)

the distance

between S3 and S2 is considerably longer than

tudinally. Articulating half ring very narrow me

that between S2 and Sl, a character rapidly ad

sially, laterally more than twice as broad. Articu

justed in the somewhat larger cranidia of late

lating ring furrow narrow (sag.) and shallow,

meraspid stage.

Dimensions. e

i

j,

koo

PMO 5598

7.8

9.5

1.6

9.6

8.8

4.8

PMO 16093

7.0

8.4

1.3

8.6

7.9

3.8

b

b,

k2
7.1*

rern4

rem1

rem3

5.9

2.1

4.8

5.0

1.9

3.8
3.2

PMO 16094

4.8

5.9

1.0

7.7

6.9

3.4

6.0*

3.7

1.8

PMO 74705

9.0

10.8

1.7

1 1.0

10.0

5.0

9.7

7.0

2.3

5.3

PMO 74706

5.9

7.2

1.2

7.4

6.7

3.4

6.8

4.5

1.9

3.0
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PMO 74719
PMO 74724
PMO 82105

PMO 74708
PMO 74709
PMO 74759
PMO 82102

7.4
8.2
10.2

1.2
1.4
1.7

8.1
9.2
12.2

7.4
8.5
11.2

h,

h.

h7

2.1
1.8
4.9
2.4

1.7
1.4
4.1
2.0

hs
1.5
1.3
2.9
1.7

hrcm

2.0
1.7
4.1
2.4

X

y
1.2
1.1
0.5
0.9
2.0

2.8
1.6
0.8
1.5
3.8

6.1
6.7
8.4

w

PMO 5598
PMO 5475
PMO 16090
PMO 74758
PMO 95765

3.4
2.7
1.1
2.1
6.0

2.2
1.6
0.8
1.3
3.6

z

Remarks. - With its distinct postrachial ridge,
this species approaches the Ashgill species group
centered around R. colbii. The postrachial ridge
seems to be a very characteristic feature of the
British and Norwegian species in the very late
Caradoc and Ashgill. It is found in R. colbii
Portlock, 1843, R. dorsospinifer Portlock, 1843,
R. nicholsoni Reed, 1914, R. sp. B? Ingham
(1970, pl. l, fig. 20), R. sp. Cocks & Price (1975,
pl. 81, fig. 5), R. granensis Størmer, 1945, R.
nikolaiseni Owen, 1981, and in the pygidium fig
med by Wiman (1907, pl. 8, fig. 26) as R. latus.
A distinct postrachial ridge is also present in the
pygidium of the eastern Canadian species R.
striatus Cooper & Kindle, 1936, the objective
senior synonym of R. sinclairi Cooper & Kindle,
1947. This upper Ordovician species is probably
related to the Swedish species R. latifrons War
burg, 1925. The ontogeny of the North American
species R. caelatus Whittington, 1959, known
from silicified material from Virginia, was rede
scribed by Hu 1975. He considered the presence
or absence of a postrachial ridge to reflect sexual
dimorphism. This may be the case concerning
that species, which is of early Caradoc age. R.
variolaris is associated with R. perspicax n. sp.
(pp. 248-251, pl. 5, figs. 1--6, pl. 6, figs. 1-8) in
the upper part of the Solvang Formation in the
western part of the Oslo-Asker district, a species
with a pygidium with a short, convex posterior
pleural field and without a postrachial ridge.
However, R. perspicax appears earlier in the
succession than R. variolaris. In the eastern part
of the district, only R. variolaris continues into
the overlying Venstøp Formation, which in its
lower part is chronostratigraphically equivalent
to the upper part of the Solvang Forrnation in the
western part. Although the two species are

3.5
4.6
5.7

6.8
7.8•

4.7
5.2
7.0

1.9
2.1
2.2

3.3
4.1
4.7

1.9
1.6
4.4

z,

3.6
1.9
0.9
1.8
4.3

z2

4.2
2.7
1.2
2.2
5.6

roughly contemporaneous, R. variolaris has its
greatest abundance later than R. perspicax. The
cranidium of R. variolaris is almost indistinguish
able from that of R. perspicax. It may be separat
ed in lacking granulation on the median area and
occipital ring, and by its more convex (tr.) and
more vertical glabellar tongue. Conversely, the
librigena is easily separated by being much less
convex laterally, in having the posterior border
furrow running in front of genal notch, and in its
even lateral margin from librigena proper to
genal spine. The pleurae on the thoracic seg
ments are much more flattened, with distinctly
lower fulcral processes and more pointed spines.
In fact the differences are so marked that a single
thoracic segment is enough to determine the spe
eies. Likewise, the pleural field in the posterior
part of the pygidium of R. variolaris is almost
flat, as opposed to that of R. perspicax (see also
R. aff. variolaris, p. 258) .
The cranidium of R. variolaris is rather similar
to that of R. colbii, but is separated from this by
its narrower glabellar tongue, which also seems
to be more convex (tr.) and less steeply inclined
in R. variolaris. The holotype of R. colbii was
redescribed and figured by Whittington (1950,
pp. 540-543, pl. 70, figs. 1-2, 4--5) . He did not
report macropleurae in the seventh thoracic seg
ment, which is found in the other contemporane
ous British species, pointing towards a dose rela
tionship with the Norwegian species. Nor did he
report a postrachial ridge in the pygidium, but as
far as can be judged from his figures (as well as
the drawing of Salter 1853, pl. 8, fig. le), the
distance between rachial end and axial end gives
room for the presence of such a ridge. It is
present in the pygidium figured by Price (1980,
pl. 107, fig. 8) as R. cf. colbii. The hypostome
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illustrated by Portlock (1843, pl. 24, fig. 10,
Whittington 1950, pl. 70, fig. 2) is considerably
wider than that of R. variolaris, but this is at !east
exaggerated by crushing. On the basis of the
similarities mentioned above, there should be no
doubt that the two species are closely related,
which is reinforced by their approximately con
temporaneous existence.
The material from the Cautleyan-Rawtheyan
Sholeshook Limestone Formation of South
Wales described by Price (1980, pp. 842-843, pl.
107, figs. 4-8) as R. cf. colbii agrees well with the
material of the Norwegian R. variolaris. Howev
er, the glabellar tongue of R. variolaris is some
what narrower as is the occipital furrow (tr. ).
Compared to the pygidium in R. variolaris, that
of R. cf. colbii seems to be considerably longer,
probably due to preservation.
R. sp. B? of Ingham (1970, p. 13, pl. figs. 2021) from Cautleyan beds of England is probably
related to R. variolaris as well as to the other
British species mentioned above. A faint postra
chial ridge is present in the pygidium, and the
pattem of the sculptural lines on the librigena
figured agrees very well.
R. craigensis Reed (1935, pp. 20-11, pl. l, figs.
18-18a) from the upper Caradoc Craighead
Limestone of Girvan, Scotland, also may be re
lated to R. variolaris. It has a sculpture on the
median area somewhat similar to that found in
some specimens of R. variolaris (cf. pl. 8, figs. 3
and 5), but according to Reed's descriptions, the
sculpture is more concentric than in R. variolaris.
The palpebral rim is very strongly arched down
in lateral view in R. craigensis, a character elearly
separating it from R. variolaris.
Two species previously described from Nor
way seem to be related to R. variolaris, i.e. R.
granensis Størmer (1945, p. 408, pl. 4, fig. 4)
from the Gagnum Shale Member of the Lunner
Formation in Hadeland and R. niko/aiseni Owen
(1981, pp. 15-16, pl. 2, figs. 15-22, pl. 3, figs. 518). In his monograph of the Ashgill trilobites of
the Oslo Region, Owen (1981, pp. 12-13, pl. l,
figs. 5-18) redescribed the holotype of R. gra
nensis together with supplementary material.
The pygidium he figured is an internat mould and
does not show the postrachial ridge distinctly (cf.
p. 260). The cranidium of R. granensis is rather
similar to that of R. variolaris, but has a more
convex median area and a less convex glabellar
tongue. The thorax and the pygidium is easily
separated by being coarsely and densely granu
lated, whereas nodes are scarce in the pygidium
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of R. variolaris. The cranidium of the upper
Ashgill species R. nikolaiseni is rather similar to
that of R. variolaris, but is separated by its more
convex median area and wider tongue. The libri
gena is distinguished in being much narrower
laterally with the posterior border furrow reach
ing genal notch. Two excellently preserved speci
mens of pygidia with ten and six attached thorac
ic segments respectively not seen by Owen allow
close comparison with R. variolaris. The pleurae
on the thoracic segments are distinctly more con
vex than in R. variolaris. The pygidium is very
much like that of R. variolaris, and differs only in
being slightly more granulated.
R. privus n. sp. (pp. 251-252, pl. 8, figs. 1416) is from approximately contemporaneous de
posits of the Ringerike district. This species,
which is only known from one specimen, has a
low transverse convexity of the posterior fixi
genae, indicating low fulcral processes on the
thoracic segments as in R. variolaris. However, it
differs distinctly by its narrower, much more flat
tened glabellar tongue and considerably wider
(tr.) occipital furrow.
R. inusitatus n. sp. (pp. 252-253, pl. 8, figs.
11-13) from the Høgberg Member of the Solvang
Formation in Ringerike is easily separated by its
much more convex median area and in having
the palpebral rims not depressed in lateral view.
R. sp. of Asklund (1936, p. 6, pl. l, fig. 7)
from Lower Ashgill Tretaspis Beds of Jii.mtland,
Sweden, also resembles R. variolaris, but differs
in having narrower glabellar tongue and shorter
(tr.) occipital furrow. The material of Linnarsson
(1869, pp. 68-69, pl. l, figs. 23-25) from "Trinu
cleidskiffer" ( Lower Ashgill) of Sweden de
scribed as R. dorsospinifer, also resembles that
of R. variolaris. Unfortunately the author has
not had the opportunity of examining this mate
rial, but judging from Linnarsson's description,
this material agrees quite well with the material
of R. variolaris.
=

Occurrence. - Upper part of Solvang Formation
( "Upper Chasmops Limestone, 4b8'), and
lower part of Venstøp formation (in Oslo only).
Oslo-Asker:
Bygdøy,
Nakkholmen
and
Rambergøya in Oslo, Gåsøya, Ostøya and
Snarøya in Bærum, Bjerkøya, Temeholmen and
Eastem Raudskjær in Asker, and Steilene in
Nesodden. Ringerike: Frok. Hadeland: Lunner.
=
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Remopleurides aff. variolaris

n.

sp.

Pl. 8, fig. 10
Material.

R. variolaris, may have its ancestors in the Oslo
Region. Probably R. variolaris is slightly older
than R.

-

One well preserved pygidium with

two attached thoracic segments. PMO 74727.
Coll. J. F. B ockelie, 1965 .

colbii from basal

Cautleyan

Killey

Bridge Formation in Northern lreland.
A migration from the Oslo Region to the Brit
ish Isles therefore seems possible and not in the
opposite direction as often suggested (cf. Bruton

& Owen 1979, pp. 220-221 ) .
Dimensions. -

PMO 74727

w

X

3.6

2.1

y
1.5

z

Occurrence. - Solvang Formation

2.1

Chasmops

Limestone,

4bb ") ,

(

=

"Upper

"Illaenus-bed".

Oslo-Asker : Just north of Lagmannen, Snarøya

Remarks. - This specimen seems to occupy an

in Bærum.

intermediate position between R. perspicax n.
sp. (pp. 248-25 1 , pl. 5, figs. 1 -6, pl. 6, figs. 1-8)
and R. variolaris n. sp. In all respects the charac
ters are intermediate. The pleurae of the thoracic
segments are moderately convex, with the poste
nor pleural band only gently concave along the

Remopleurides granensis Størmer,
1945
Pl. 9,figs. 1-4

( exsag.)

O 1945 Remopleurides latus Olin var. granensis

than in R. variolaris. The fulcral processes are

n. var. - Størmer, p. 408, pl. 4, fig. 4 (Descr. and

more bulbous and overhanging the pleurae al

fig. of holotype) D 1953 Remopleurides sp. -

pleural furrow and distinctly broader

most like in R. perspicax, and the tip of the

Størmer, p. 94 (Recorded) . D 1981 Remopleu

pleura is less pointed than in R. variolaris. The

rides granensis Størmer, 1945 - Owen, pp. 12-13,

pygidium has a sculpture equal to that of R.

pl. l, figs. 5-1 8 (?non figs. 8, 1 0) (Descr. and

variolaris, but has a convex pleural area like that

figs. of holotype, cranidia, librigena, thorax and

of R. perspicax. A distinct postrachial ridge is not

pygidium) .

present. The second pair of spines are distinctly
upwardly curved (sag.) , but flattened (tr.) as in

Holotype. - A fragmentary cranidium, PMO

R. variolaris. Granulation recalls that of R. per

65082a. Coll. J. Dons, 1 944. Pl. 9 , figs. 1 -2.

spicax, and although the pygidium is broader

Type stratum

and

type

locality. - Gagnum Shale

than that of R. variolaris, the proportions are
doser to those of this species than to those of R.

Member of the Lunner Formation. North-east

perspicax. The specimen is from a limestone lay

shore of Rokotj ernet, Hadeland.

er often referred to as the "Illaenus-bed", a hori
Two

fragmentary

dorsal

Other

of

Eastern

shields, four fragmentary cranidia, three libri

Raudskj ær in the western part of the district, the

genae, one thoracic segment with macrospine,

the

Oslo-Asker

district.

"Illaenus-bed" occurs about 7

At
m

below the

Venstøp Formation. At this locality R. perspicax

material.

-

zon recognized in· the middle and western parts

and two pygidia, most of which are not well
preserved.

is the common species at this leve!, in terms of
pygidia, whereas R. variolaris by far outnumbers

Diagnosis. - Median area almost two-thirds as

R. perspicax at the higher levels. As pointed out

long as wide. Glabellar tongue more than two

above, cranidia of the two species in question are

fifths as wide as median area, half as long as

virtually indistinguishable. It is possible that

wide. Occipital furrow half as wide as median

variolaris may

area. Genal spine long, with lateral margin gen

prove not to betong to this , or R. perspicax for

tty angular to that of librigena proper. Thoracic

some cranidia included in R.

that matter. Consequently, the present specimen

segments with anterior pleural band granulated.

may represent a separate species. Further and

Pygidium strongly granulated, with postrachial

more complete material is needed to clarify this.

ridge.

Possibly, a gradual evolution from R. perspicax
into R. variolaris may have taken place. If this is

Description. - Cranidium 94% as long as wide.

the case , it means that the British species group

Median area oval, 62% as long as wide, its con

around R. colbii, which undoubtedly is related to

vexity due to steep lateral margins, and with fine

NORSK GEOLOGISK TIDSSKRIFf 4 (1982)

259

Middle Ordovician trilobites

and dense granulation especially concentrated to

Anterior part of doublure alm ost bulbous, form

the lateral parts . Three pairs of lateral glabellar

ing an angle with the glabellar tongue of almost

furrows present as differences in colour or fixed

180° at the median

to the intemal mould on exfoliated specimens.

pressed, with distinct groove from this to the

suture .

Pit strongly im

Sl convex forwards, 20% as long as width of

junction between median and hypostomal su

median area. S2 gently convex forwards, 29% as

ture .

long as width of median area. S3 short, 2 1 % as

Hypostome unknown .

long as S2. Glabellar tongue moderately convex

Thorax with eleven segments, no segment with

transversely, 43 % as wide as median area, half as

macropleurae, but eighth segment bears a strong

long as wide, parallel-sided, with anterior margin

and very long macrospine. Rachial ring very

straight or very slightly convex, and especially in

strongly granulated, coarsely serrated postero

smaller specimens densely covered with small

laterally. Pleura strongly granulated on the an

nodes; in the holotype also small pits all over.

terior pleural band, an unusual character only

Dorsal furrow deep and broad (tr . ) . Palpebral

faintly found in the later species R. nikolaiseni

furrow deep, with shallowly incised postero-lat

Owen, 198 1 . Anterior pleural band also with a

eral bend . Anterior pit very shallow . Anterior

distinct flange laterally . Fulcral process and ful

rim narrow (tr . ) and strongly convex . Palpebral

cral socket very large and bulbous .

rim of moderate width, anteriorly triangular in

Pygidium strongly convex transversely, 65%

cross-section, but rapidly flattening rearwards .

as long as wide . Rachis bulbous and prominent,

Occipital furrow deep and broad (sag . ) , half as

65% as long as pygidium . Articulating ring fur

wide as median area. Occipital ring strongly con

row convex, deep and narrow, its width being

vex transversely, gentiy convex longitudinally,

63% that of pygidium . First rachial ring separat

and with more or less strong granulation. Occipi

ed from second rachial ring by a shallow but

tal tubercle strong and prominent . Posterior fixi

remarkably broad (sag . ) and well defined fur

gena strongly convex transversely, convex longi

row, narrow at axial line, expanding rapidly lat

tudinally, and with anterior margin very strongly

erally. Second rachial ring divided in to two oval
shaped, slightly convex areas by a shallow longi

inclined.
Librigena of moderate width anteriorly and

tudinal furrow, which also divides the first ra

laterally, laterally moderately convex and form

chial ring on intemal moulds. Muscle scar very

ing an angle with the surface of the eye of ap

strongly impressed . Postrachial ridge very dis

proximately 120°, and with a long and gently

tinet . D orsal furrow shallow . Fulcral process very

curved genal spine, its length being almost equal

large and extended. First pleura gently convex,

to that of librigena proper. Lateral margin of

produced into a short spine; tip reaches quite far

genal spine forming an almost straight line with

behind axial end of pygidium. Pleural furrow

the lateral margin of the librigena . Eye socle very

sharply

large and conspicuous, broadest laterally, anter
iorly gently convex and not reaching facial su

from fulcral process to tip of pleura . Interpleural
furrow very sharply defined, straight, running

defined,

curving

obliquely rearwards

ture, posteriorly roughly triangular in cross-sec

rearwards and slightly outwards from dorsal fur

tion and reaching facial suture . Eye socle furrow

row at the transverse mid-line of first rachial ring

narrow and well defined anteriorly and laterally,

to the inner margin of the first spine . Second

posteriorly becoming rapidly broader and deep

pleura very gently convex, produced into a short

er. Posterior border furrow very deep, parallel to

and slightly upwardly curved spin e . All parts of

posterior margin and reaching the large and

the pygidium with

deeply incised genal notch . Lateral and posterior

granulation, pleura outside pleural furrow also

part of librigena with closely spaced small pits,

with a few sculptural lines subparallel to the

genal spine with longitudinal sculptural lines .

lateral margin.

rather

coarse

and

dense

Dimensions. -

PMO 65082a
PMO 65225
PMO 88130

PMO 106178

b
6.4
4.7

5.8

l. O
2.1

w

X

4.0

2.5

y
1.5

bl

6.8•
13.7

iI
8.4
6.2
12.8

koo
4.2
2.9
6.8•

z
2.3

zi
2.6

z2
3.3

e

k2
8.4
5.4•
11.9

rem1

rem3

rem4

5.0
4.0

1.8
1.6
3.0

3.9
2.0
5.3
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flattened

smooth,

anterior pleural

Functional morphology. - The function of gran

has quite

ules on the pleural tips of the thoracic segments

bands together with low fulcral processes, as op

has been discussed by Clarkson & Henry ( 1 973,

posed to the convex anterior pleural bands and

p . 125) in Encrinurus tuberculatus (Buckland,

strong fulcral processes in R. granensis.

1836) . They suggested that the small tuberdes
may have been the sites of contact-sensory or

Remarks. - The type material of R. granensis is
on

rather

poorly

material .

preserved

gans, both responding to the sea floor when the

based

trilobite was extended, and to contact with the

Størmer ( 1 945, p. 408, pl . 4, fig . 4) only figured

preceding segment when it was enrolled . Fur

the holotype, which is a fragmentary and largely

thermore the rougher surface may have aided in

exfoliated cranidium; it does not allow any doser

the locking of the segments . Subsequently, small

comparison with other species. Subsequent col

tuberdes on the pleural tips of Rollmops wen

lecting by various workers has produced de

jukowi S chmidt, 1881) were reported by MeNa

tached parts of almost the whole trilobite . Mostly

mara ( 1 980, pp . 74-76, fig . 10 and 1980a, p. 7 1 ,

the material is very fragmentary, but small parts

pl . 2, figs. 5-7) . I n addition this trilobite has

have given valuable information about the spe

granulation on the articulating half rings of the

eies. R. granensis is one of the most distinguish

thoracic segments, supporting McNamara's as

able Remopleurides species in Norway . The spe

sumption that it generally lived in an enrolled

eies was originally described as a subspecies of R.

condition . The preservation of the present thorax

latus Olin (1906, pp . 55-56, pl . 2, figs . 5-9) ,

of R. granensis does not allow any dose study of

which i s from horizons i n Scania, Sweden, corre

the articulating half rings, but as far as can be

sponding to the Solvang Formation of the Oslo

judged they almost certainly are smooth . The

Region, but obviously does not have any dose

chasmopines, to which Rollmops belongs, bad

relationship with the nominate subspe cies . It dif

unrolled spiral enrollment (see Bergstrom 1 973 ,
p. 5) and could possibly roll up easily . For the

ters from R. latus in lacking the strong sculptural
lines on the median area, and in having a more

remopleuridids, most probably having spiral en

convex median

rollment, the enrollment may have been more

tongue .

area

and

narrower

glabellar

difficult and quite power-requiring. Complete

The pygidium figured by Owen (1981, pl. l,

enrolled specimens of Remopleurides hitherto

fig. 15) as PMO 1 06178 is in fact PMO 68642,

found are apen and not tightly enrolled (cf. this

which is an internal mould . PMO 1 06178 is a

paper pl. l, figs . 1 3-15, p l . 5, figs . 1-5, Neben &

fairly well preserved counterpiece, showing the

Krueger 197 1 , pl . 42, figs. 15-17, Weber 1948,

external surface of

pl. 2, figs . 27-29) , and none of these possesses

characteristic features described above . The nar

granulated pleural tips. It is possible that R.

row-tongued cranidium of Owen (1981, pl . l,

granensis was the only Remopleurides species

figs . 8, 1 0) is by the present author regarded

a

pygidium with the very

Its

hitherto known being able to carry into effect the

as doubtfully belonging to R.

spiral enrollment, being aided by the granulated

very narrow glabellar tongue recalls that of

anterior pleural hands with their prominent later

R. sp . G (p. 264, pl. 6, figs . 9-1 1 ) from slightly

al flanges. As opposed to Rollmops wenjukowi,

younger beds of Hadeland and Ringerike . How

Remopleurides granensis almost certainly did not

ever, if it really belongs to R. granensis, it allows

generally live in an enrolled condition, as indicat

extremely wide limits of variation in this species .

ed by the presence of long librigenal spines and a

The

granensis.

most similar species is R.

nikolaiseni

very lang macrospine on the eight thoracic seg

Owen (198 1 , pp . 15-1 6, pl . 2, figs . 15-22, pl . 3 ,

ment . Additionally, if the assumptions above are

figs . 1-7) from beds o f late Rawtheyan o r early

correct, the unusually strongly granulated pygi

Hirnantian age from various localities in the Oslo

dium considerably strengthened this trilobite's

Region . The very characteristic granulation on

ability of staying enrolled for langer periods .

the anterior pleural band of the pleurae of R.

Granulation is also found in the posterior part of

granensis is also faintly present in R. nikolaiseni.

the pygidium of Rollmops wenjukowi, the part

Other distinctive characters in common are the

encountered to the cephalon when the trilobite

bulbous fulcral processes and the convex (sag . )

was enrolled . In connection with the suggestions

pleurae . The pygidium i s also similar t o that of

above, it should be mentioned that the possibly

R. nikolaiseni, but is wider, possesses a shorter

related species Remopleurides variolaris n. sp.
0 , pl. 7, figs . 1 -12, pl. 8, figs . 1-9)
(pp . 000-00

rachis, and is coarsely granulated . On the other
hand, R. granensis seems to be related to the

NORSK GEOLOGISK TIDSSKRIFT 4 (1982)

slightly older or contemporaneous R. variolaris
n. sp., as indicated by the shallow longitudinal
furrow dividing the first rachial ring in internal
moulds of the pygidium in both species; a charac
ter not known in any other species. It differs in
having a more convex median area and a some
what shorter glabellar tongue, which is also more
parallel-sided in R. granensis. Other characters
separating the two species are the bulbous fulcral
processes and the convex pleurae in the thoracic
segments of R. granensis as opposed to the low
fulcral processes and flattened pleurae in R.
variolaris. The coarse granulation on the pygi
dium of R. granensis is distinctive, although the
overall proportions are almost equal to those of
R. variolaris (see also p. 256).
R. granensis differs from the contemporaneous
R. privus n. sp. (pp. 251-252, pl. 8, figs. 14-16)
of the Solvang Formation of Ringerike by having
a more convex median area, a less convex glabel
lar tongue, and in having the palpebral rims less
arched down in lateral view.
Among the British species the closest relatives
may be found among the species grouped around
R. colbii. R. granensis differs from R. colbii in
having a less convex glabellar tongue, in lacking
macropleurae on the seventh thoracic segment,
and in being coarsely granulated on the anterior
pleural bands and on the pygidium. The two
latter characters also separate the species from
R. nicholsoni Reed (1914, pp. 12-14, pl 2, figs.
3--9) from the late Ashgill Starfish Bed, Drum
muck Group in Girvan, Scotland. R. dorsospini
fer Portlock (1843, p. 256, pl. l, figs. 3a--d) from
the Killey Bridge Formation of Northern Ireland
Jacks macropleurae on the seventh thoracic seg
ment, but is separated by a narrower glabellar
tongue, and as far as can be judged from the
illustrations of the holotype (Whittington 1950,
pl. 69, figs. 7-8), by lacking the dense granula
tion on the rachial rings of the thoracic segments.
As pointed out by Owen (1981, p. 13), the
cranidium of R. biaculeatus Tripp (1954, pp.
664-666, pl. 2, figs. 1-12) from the Caradoc
Craighead Mudstones near Girvan, Scotland, has
similar proportions to those of R. granensis. He
noted that both have the same granulation on the
thoracic segments, but that R. granensis Jacks the
weak granulation on the median area seen in R.
biaculeatus. This is only a matter of preservation,
and granulation on the median area is also found
in some specimens of R. granensis, and R. gra
nensis may be far more granulated than R. bia
culeatus.
18
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Occurrence. - Solvang Formation: Nerby in Lun
ner, and Tønnerudodden. Gagnum Shale Mem
ber of the Lunner Formation: West of Espen,
Granset, west of Høltjernet, east of Mjørenga,
north-east shore and south-west shore of Rokot
jern, and Vien in Gran. All localities are in the
Hadeland district.

Remopleurides sp. A
Pl. 3, fig. 11

- One almost complete hypostome,
PMO 4271. Coll. O. Holtedahl, 1915.

Material.

Description. - This hypostome has its greatest
width across anterior wings. lts width across
transverse mid-line being four-thirds the length
of the hypostome. Middle body laterally and pos
teriorly limited by strongly impressed and well
defined furrows, anteriorly by a broad and shal
low furrow. Anterior margin straight at middle
part, laterally slightly oblique backwards down
wards. Anterior wing a pointed projection.
Shoulder strong and well pronounced. Posterior
wing very wide (tr.), obliquely arched down
wards and slightly outwards. Postero-lateral pro
jection very strong but blunt. Posterior border
broadest at axial line. Middle body very gently
convex, composed of two oval areas separated by
a shallow longitudinal furrow. The width of oval
area is three-quarters the width of hypostome at
transverse mid-line, the length being two-thirds
that of the hypostome. Middle body with densely
spaced and very fine U-shaped sculptural lines
on the mesial part, laterally longitudinal and
dose to the margins directed obliquely outwards.
Dimensions.

-

h,
3.9

PMO 4271

h7
3.4

4.3

Remarks.
The hypostome of R. ateuchetos
Tripp (1979, pl. 37, fig. 8) from the Lower Llan
deilo Stinchar Limestone of Girvan, Scotland,
shows similarity to the present specimen. Very
short hypostomes are not known in the Norwe
gian remopleuridid material, but are common in
Great Britain. R. sp. A is the species closest to
such forms, although it is distinctly longer. The
appearance of this specimen in the Ampyx Lime
stone corresponds well with the age of the British
short hypostomes.
The hypostome is also similar to that of R.
-
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n. sp. (pp. 238-241, pl. l, figs. 6-15, pl.
figs. 1-5) from the later upper part of the
Lower Chasmops Shale. It differs in being
shorter and in having considerably larger pos
tero-lateral projections.

affluens
2,

Occurrence. - Ampyx Limestone and Shale, 4a�.
Ringerike: Gullerud, western side of Røysetan
gen.

Remopleurides sp. B
Pl. 3, fig. 12

Material. - One internal mould of a pygidium
with one attached thoracic segment, PMO 74847.
Coll. J. F. Bockelie, 1965.

- The pygidium is three-quarters as
long as wide. Rachis half as long as pygidium.
Pleural field distinctly convex. Tip of first pleural
spine reaching beyond axial end, second pleural
spine rather long.
Description.

as wide. Median area 70% as long as wide,
smooth. Lateral glabellar furrows not discernible
in the present material. Glabellar tongue gently
convex (tr.), directed downwards forwards, par
allel-sided, 40% as wide as median area, 40% as
long as wide, and with a few sculptural lines
parallel to the margins. Dorsal furrow narrow
and deeply incised. Palpebral furrow narrow,
sharply defined and with postero-lateral bend
very shallow. Anterior rim very narrow, convex
(tr.). Palpebral rim rather narrow antero-lateraf
ly, moderate!y convex in cross-section, and very
gently arched down in lateral view. Occipital
furrow strongly impressed, 50% as wide as me
dian area.
Dimensions. PMO 64024
PMO 82106

PMO 64024
PMO 82106

b

b,

e

j

j,

6.0
7.4

7.1
8.7

l. O

1.2

7.8
8.4

7.1
7.8

k,kl

k2

rem,

rem3

rem4

4.8
5.7

1.1
1.3

2.6
3.2

3.7
4.0

Dimensions. PMO 74847

w

X

y

1.5

l. O

0.6

z
1.1

1.2

z2
1.7

- This pygidium recalls that of R. af
n. sp. (pp. 238-241, pl. l, figs. 6-15, pl. 2,
figs. 1-5) from the upper part of the Lower
Chasmops Shale, but differs in being narrower.
The stratigraphical occurrence of this specimen
indicates that it may possibly belong to R. paucus
n. sp. (pp. 236-238, pl. l, fig. 1-5).
Remarks.

fluens

Occurrence. - Lower part of the Lower Chas
mops Shale, 4ba. Oslo-Asker: Close to syenite
dyke, Bjørnsvikveien at Drammensveien, Sle
penden in Bærum.

Remopleurides sp. C
Pl. 4, figs. 13-15

Occurrence. - Kirkerud Group. Hadeland: Sol
vang in Lunner.

Remopleurides sp. D
Material. - One badly preserved and very frag
mentary thorax consisting of seven segments,
PMO 37131. Co!!. H. Rosendahl, 1931.

- The rachial rings are rather wide
(tr.), and no macropleurae seems to be present.
The specimen does not allow any doser compari
son with other material due to the poor preserva
tion, and is recorded here for the sake of com
pleteness. However, the specimen is similar to
the thorax of R. affluens n. sp. (pp. 238-241, pl.
l, figs. 6-15, pl. 2, figs. 1-5).
Remarks.

1973 Remopleurides sp. - Lauritzen, p. 34
(Recorded).
O

Material. - Three fragmentary cranidia, PMO
nos. 64020, 64024 and 82106.
Description.

- This material almost certainly repre
sents a new species. It is separated from the
other Scandinavian and British species by its rel
atively narrow and rather short glabellar tongue.
The closest relative seems to be R. kullsbergensis
Warburg (1925, pp. 83-87, pl. l, figs. 1--6}, a
species occurring in approximately contempora
neous beds in Ringerike.
Remarks.

- Cranidium gently convex, as long

Middle Ordovician trilobites
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Occurrence. - Coelosphaeridium Beds, Furuberg

Sl

broad

( exsag.)

and

relative ly
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strongly

Formation. Ringsaker : Creek below Holmen and

curved. S2 narrow and very gently convex for

Vollenga, Brumunddal.

wards. S3 broader than S2. Glabellar tongue
moderately

convex

(tr.) ,

parallel-sided,

two

fifths as wide as median area, half as long as
wide, smooth and with anterior margin straight.

Remopleurides sp. E

Dorsal furrow narrow (tr.) but distinctly en

Pl. 9,fig. 8

graved. Palpebral furrow strongly impressed,

O 1909 Remopleurides dorsospinifer,

Port!. -

with postero-lateral bend rather distinct. Anter
ior pit shallow. Anterior rim very narrow (tr.) .

Holtedahl, pp. 1 9 , 31 and 40 (Listed).

Palpebral rim of moderate width and very slight

Material. - One almost complete but mostly ex

ly convex in cross-section, distinctly arched down

foliated cranidium, PMO 74741 . Coll. O. Holte

in lateral view. Occipital furrow deep, strongly

dahl, 1907.

impressed, straight, and slightly more than half

Description. - Cranidium almost nine-tens as

longitudinally, smooth except for serrated poste

as wide as median area. Occipital ring flattened
long as wide. Median area quite convex, almost

ri or margin. Occipital tubercle very small. Poste

two-thirds

completely

nor fixigena parallel-sided (tr.) , strongly convex

smooth. Three pairs of faint lateral glabellar fur

transversely, slightly convex longitudinally, and

rows, easily seen as differences in colour on the

with anterior margin strongly arched down.

as

long

as wide ,

and

test.

Dimensions. -

PMO 74741

b
7.5

b,
9.0

e

1.5

10.2

j,
9.5

k{)()
5.0

kz
9.4

rem3

6.0

2.0

4.0

Remarks. - This specimen seems to be related to

Occurrence. - Cyclocrinus Beds, Furuberg For

other contemporaneous species of the Oslo Re

mation. Nes-Hamar : Furuberget.

gion. It mostly resembles R. lunnerensis n. sp.
(pp. 246-248, pl. 4, figs. 1-12) from the upper
part of the Kirkerud Group in Hadeland. How
ever, R. lunnerensis has a narrower glabellar
tongue, distinct granulation both on median area

Remopleurides sp. F
Pl. 4,fig. 16

and occipital ring, and a shorter occipital furrow.

Material. - One external counterpiece consisting

The same characters as above also separates the

of four thoracic segments and pygidium, PMO

equally similar R. perspicax n. sp. (pp. 248--2 5 1 ,

74828. Coll. N. Spj eldnæs, 195 0.

p l . 5 , figs. 1-6, pl. 6 , figs. 1-8) from slightly
younger strata of Oslo-Asker and Ringerike.

Description.

- The

fourth

thoracic

segment

R. sp. E differs from R. variolaris n. sp. (pp.

counted from behind possesses a very strong ma

253--257, pl. 7, figs. 1-12, pl. 8, figs. 1-9) from

crospine. Rachial rings of thoracic segments with

the somewhat younger Solvang Formation of the

transverse sculptural lines, faintly and scarcely

Oslo-Asker district in having a less forwardly

granulated, and with posterior margin strongly

pointed and less convex glabellar tongue, which

serrated. Fulcral processes very large and bul

also is narrower and shorter, and in having a

bous. Pygidium with rachis three-quarters as long

clearly wider (tr.) occipital furrow. Additionally

as pygidium at axial line , strongly convex both

the transversely convex posterior fixigenae of R.

transversely

sp. E denies a dose relationship to R. variolaris.

strongly impressed. Second rachial ring divided

The last character also separates it from R. pri

into two oval convex areas by wide shallow longi

and longitudinally. Ring

furrow

vus n. sp. (pp. 25 1-252, pl. 8, figs. 1 4-1 6) from

tudinal furrow. Muscle scar strongly impressed.

the top of the Solvang Formation in Ringerike.

Pleural field distinctly convex. Tip of first pleural

Otherwise, this species is quite similar in shape

spine reaching beyond axial end of pygidium.

and proportions, but differs in having rather nar

Second pleural spine relatively long. Scarce and

row palpebral rims and less convex (tr.) glabellar

faint granulation all over the pygidium, and with

tongue.

transverse sculptural lines on rachis.
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Dimensions. PMO 74828

Description. Cranidium about as long as wide.
Median area three-quarters as long as wide,
moderately convex, smooth except for very small
nodes along lateral and postero-lateral margins.
Three pairs of lateral glabellar furrows are barely
discernible in one of the specimens. Glabellar
tongue one-third as wide as median area, about
as long as wide, rather convex, with anterior
margin concave, and with strong, transverse
sculptural lines. Dorsal and palpebral furrows
strongly impressed, postero-lateral bend con
spicuous. Anterior rim very narrow. Palpebral
rim broad (tr. ) , of about even width antero
laterally and laterally, posteriorly considerably
wider due to postero-lateral bend of palpebral
furrow, roughly triangular in cross-section, and
slightly arched down in lateral view. Occipital
furrow almost straight, relatively shallow, and
less than half as wide as median area. Occipital
ring gently convex longitudinally, very strongly
convex transversely, and with very strong, wavy,
transverse sculptural lines. Occipital tubercle
large and prominent.
-

w

X

3.0•

1.8*

y
1.2

ZJ
1.8

z

1.6

Zz
2.4

Remarks. - This specimen seems to occupy an
intermediate position between R. affluens n. sp.
(pp. 238-241, pl. l, figs. 6-15, pl. 2, figs. 1-5)
from lower Caradoc beds and R. lunnerensis n.
sp. (pp. 246-248, pl. 4, figs. 1-12) together with
R. perspicax n. sp. (pp. 248-251, pl. 5, figs. 1-6,
pl. 6, figs. 1-8) from upper Caradoc beds. The
proportions point towards R. affluens, whereas
the ornamentation is rather similar to that of the
two other species. The stratigraphical position of
R. sp. F also is intermediate, at least with respect
to R. affluens and R. perspicax.
Occurrence. - Upper Chasmops Shale, 4by.
Oslo-Asker: Northern railroad tunnel at Hval
stad in Asker.

Remopleurides sp. G
Pl. 6, figs. 9-11

Material.
Three fragmentary cranidia, PMO
nos. 64590, 74726 and 74989.
-

Dimensions. PMO 74726

b

e

3.8

0.7

4.5

Remarks. - R. sp. G resembles the cranidia fig
ured by Owen (1981, pl. l, figs. 19-23) as R. cf.
granensis from the lower Ashgill Grimsøya For
mation and lower Sørbakken Formation of Oslo
Asker and Ringerike, which also have a rather
narrow glabellar tongue. However, the crani
dium differs in having the glabellar tongue much
more flattened (tr.) than in R. sp. G, together
with a convex anterior margin. The strong granu
lation on the glabellar tongue in R. cf. granensis
is perhaps the most distinguishing character.

Occurrence. - Kirkerud Group. Hadeland: South
of Lunner Station, and Northern Mjørputten.
Solvang Formation. Ringerike: Ringsås.

Remopleurides sp. H
Pl. 9, figs. 5-7
O 1979 Remopleurides sp. nov.- Owen, p. 251
(Listed). O 1979 Remopleurides sp. nov. B. Bruton & Owen, p. 218 (Listed).

k,IO
1.8

rem3

3.0

1.3

rcm4

1.3

Material. One incomplete cranidium, one small
librigena and two detached thoracic segments.
Coll. all of D. L. Bruton, 1966.
-

Description. - The present cranidium, which is
relatively small, has a gently convex median area
with very coarse and distinctive granulation. The
three pairs of lateral glabellar furrows are shal
low but distinctly impressed. Sl is broad (ex
sag.), strongly convex forwards and one-quarter
as long as width of median area. S2 slightly
curved, rather narrow (exsag.) and slightly long
er than Sl. S3 very short, almost pit-like. Palpe
bral furrow deeply impressed, with a conspicuous
postero-lateral bend. Palpebral rim broad later
ally, slightly convex in cross-section. Occipital
furrow straight, sharply defined and two-fifths as
wide as median area. Occipital ring broad (sag.),
slightly convex longitudinally, very strongly con
vex transversely, and with coarse and conspicu
ous granulation. Posterior fixigena parallel-sided
(tr. ), flattened longitudinally, moderately convex

Middle Ordovician trilobites
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transversely, and with anterior margin moderate
ly arched down . Occipital tubercle prominent .

265

Thoracic segment with low fulcral processe s .
Pleura very gently

convex .

Anterior pleural

Librigena provided with a strong genal spine,

band, except for a smooth field along anterior

with lateral margin even with lateral margin of

margin , with very strong, slightly wavy sculptural

spine. Posterior border furrow very strongly im

lines directed from fulcral process to lateral mar

pressed, directed outwards and slightly forwards ,

gin . Pleural furrow very sharply defined. Posten

and not reaching genal notch . Postero-lateral

or pleural band wedge-shaped , with very strong

corner blunt , due to the large and wide genal

sculptural lines parallel to those on anterior pleu

notch .

ral band . Rachial ring with strong , forwardly

Antero-lateral

margin

with

a

broad

smooth field. Sculptural lines very strong, wrin

convex sculptural lines .

kle-like , subparallel to eye socle .

Dimensions. -

b

b,

e

PMO 75061

4.1

koo
1.4

k,
3 .5

rem1

Remarks. - R. sp . H undoubtedly represents a

Remarks. - The name Remopleurides warburgae

new species , but more complete material is need

was previously given to a specimen from a drift

ed to justify its erection . With its even lateral

boulder in northern Germany by Kummerow in

margin of the librigena, and also the oblique

1928 (pp . 6-7 , pl. l, figs . 4a-b) . According to the

posterior border furrow, the species strongly ap

ICZN, Article 59 (a} , the name given to the

proach R. variolaris n. sp . (pp . 253-257, pl . 7,

British species therefore has to be changed.

figs . 1-12, pl . 8, figs . 1-9) from slightly older
beds . The low fulcral processes and flattened
pleurae supports this view . However, the crani
dium is easily separated by its short ( tr . ) occipital
furrow and its broad (sag . ) occipital ring, besides
the strong granulation on the median area.
A noteworthy feature is the distinctly im
pressed lateral glabellar furrows . In other species
' of the Oslo Region the lateral glabellar furrows
are usually only seen as differences in the colour,
or as extremely faintly raised stripes .

Occurence. - Høgberg Member of the Solvang
Formation . Ringerike : Western side of Frogn
øya, Lake Tyrifj orden.

Genus Sculptella n. gen .
Name. - Diminutive of Latin sculptus, carve ,
hew, cut, chise l , referring to the densely sculp
tured dorsal shield .

Type species. - Sculptella scripta n. gen . , n. sp. ,
from the Ampyx Limestone , 4a�, at western side
of Bygdøy, opposite Kaffeskj ær, Oslo , Oslo
Asker district.

Diagnosis. - A remopleuridid genus with : the
outline of cranidium like that of Remopleurides;
median area with densely spaced sculptural line s ;
three pairs o f lateral glabellar furrows discernible

Remopleurides deani n. nom .

only as smooth stripes interrupting the sculpture ;

D 1958 Remopleurides sp . nov . - Dean , p. 224

one-quarter as wide as median area; preglabellar

glabellar tongue very gently convex , less than

(Recorded) . D 1963 Remopleurides warburgae

field distinct and extending across anterior part

sp . nov . - Dean, p . 246, pl . 46, figs . 1-2 (Descr .

of glabella, preglabellar furrow weakly defined

and figs . of holotype cranidium) .

or absent ; librigena with very long and strong
genal spine ; very narrow anteriorly and antero

Name. - The name i s given in honour o f Profes

laterally, lateral margin almost even with lateral

sor W. T. Dean .

margin of spine, junction of median and hyposto

Type data. - Holotype is the cranidium (BM In.

tly convex , median area with shallow V-shaped

4975 1} figured by Dean 1963 , pl . 46, figs . 1-2 as

furrow separating the oval areas ; thoracic seg

mal suture not strongly pointed ; hypostome gen

warburgae from the uppermost Actonian

ments transversely gently convex , fulcral pro

Stage in the north bank of the River Onny in

cesses low , pleurae. gently convex ; pygidium with

Shropshire, Great Britain .

distinct postrachial ridge , first pair of pleural

R.
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the Danish nor the Norwegian material from
the Arenig includes any librigenae or pygidia. If
the pygidium, when found, possessed three pairs
of pleural spines, the species, as well as R. sp.
no. l of Tjernvik, should probably be assigned to
Included species. - S. scripta n. gen. , n. sp. , S.
a new genus rather than to Remopleuridiella. If
angustilingua n. gen. , n. sp. , S. scriptoides n.
provided only with two pairs , it should be includ
gen. , n. sp. , and possibly also S . (? ) nonscripta n.
gen. , n. sp. , Remopleurides salteri Reed, 1899 ed in Sculptella or possibly the probably closely
related genus Sculptaspis n. gen. Another feature
and R. amphitryonoides Lu, 1975.
of the Scandinavian specimens separating them
Remarks. - This new genus bears strong resem from Remopleuridiella is the much narrower gla
blance to Arenig remopleuridid specimens of bellar tongue. The Tremadoc-Lower Arenig spe
Scandinavia referred to Remopleuridiella. The eies Remopleuridiella? obtusa Flower (1968, p.
latter genus was established by Ross 1951, based 26, pl. 6, figs . 5-11) from New York, USA, and
on the species Remopleuridiella caudalimbata the Arenig Remopleuridiella angularis Young
from the Tremadoc Garden City Formation of (1973, pp. 112-114, pl. l , figs. 21-22, 25-27)
southeastern Idaho, USA. R. caudalimbata is a from western Utah, USA, certainly differ from
remopleuridid with the base of the genal spine the Scandinavian forms in their wide-based, rap
located very far forwards, and a pygidium with idly forward-tapering glabellar tongue and the
five pairs of pleural spines (cf. text-fig. 3a-b).
very wide occipital furrow. The resulting shape
Since 1954 several Arenig remopleuridid trilo
of the cranidium suggests that they are not dose
bites have been assigned to Remopleuridiella, the
ly related to the Scandinavian forms. Possibly R.
justification for this was commonly weak. The
(?) obtusa and R. angularis represent another
first to be described were those of Tjernvik branch in the evolution of remopleuridids .
(1956, pp. 203-204, pl. 2, figs. 5-6) ; R. sp. no. l
It seems most likely that Sculptella has devel
from the early Arenig Zone of Plesiomegalaspis oped from species such as the Arenig anes cited
planilimbata and R. sp. no. 2 from the slightly
above, or from very closely related forms, devel
younger Zone of Plesiomegalaspis estonica, both oped from the Tremadoc genus Remopleuri
in Sweden. R. sp. no. l is known from both diella. Parallel to the reduction in number of
cranidia and Iibrigenae (cf. text-fig. 3c). The
pygidal pleural spines , the base of the genal spine
base of the genal spine in this species is located is drawn gradually further rearwards. In S. an
slightly further backwards than in Remopleuri gustilingua n. gen . , n. sp. one specimen of the
diella caudalimbata. The pygidium is not known
librigenae has a very large genal notch (cf. text
in this species, but has been found in R. sp. no. 2.
fig. 3e, pl. 10, fig. 17), thus being intermediate
Unfortunately the specimen disintegrated soon
between other librigenae of the same species (as
after it was collected, but before it completely
well as those of other species of Sculptella) and
crumbled, Dr. T. Tjernvik hastily made a sketch
that of Remopleuridiella sp. no. l of Tjernvik. It
of the pygidium. He has kindly sent the present may thus be an atavistic feature. This evolution
author the drawing (1970), which is reproduced
ary line does not end with Sculptella, but is con
in text-fig. 3d. The pygidium shows some resem
tinued further along the same trend into the late
blance to that of Remopleuridiella, but has only
Caradoc-Ashgill genus Remopleurella Dean
three pairs of pleural spines instead of five, the . 1963. The pygidium of this genus still has two
inner pair being the smallest . The median area of pairs of pleural spines as in Sculptella, but they
R. sp. no. 2 has an ornamentation of transverse
have become smaller and are drawn much fur
sculptural lines, and the pattern of this ornamen
ther backwards, i.e. the distance between rachial
tation is almost identical to that found in the end and axial end is increased (cf . text-figs . 3d, g
Norwegian material described by Skjeseth (1952,
and i). The genal notch found in the librigenae of
pp. 157-158, pl. 5, figs. 4a, 6, 10) as Remopleur
Sculptella has disappeared in Remopleurella as
ides aff. nanus, from the Zone of Plesiomegala
the base of the genal spine has been drawn fully
spis estonica in Ringsaker. Both the Swedish and
backwards, following the trend in the earlier rel
Norwegian specimens are apparently conspecific
atives. The serrated posterior margin of the oc
with Remopleuridiella groenwalli Paulsen (1965,
cipital ring and the rachial rings of the thorax as
pp. 63-64, pl. l , fig. 4) from the Zone of Cyclo
found in Sculptella, though not very strongly pro
pyge stigmata in Bornholm, Denmark . Neither
nounced , have also become completely smooth.
spines clearly extending beyond tips of smaller
second pair; test of the whole dorsal shield rather
thin.
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Ashgi l

This evolutionary trend terminates with the Ash
gill genus

Amphitryon Hawle & Corda, 1847,
Remopleurella. In Amphi

which is very dose to

tryon

the distance between rachial end and axial

end of pygidium is slightly longer than in

pleurella

erably wider. A slight widening of the librigenae
has also taken place from

pleurella.

Sculptella

to

Remo

However, the great difference in the

Lla ndeilo l· f r;!j g
Lia nvi r n
®d
Arenig
(!c
Tremadoc ruta � b

and Amphi
Sculptella as
the respective precursors (cf . p. 289) .
The cranidium from the upper Llanvirn Didy
mograptus murchisoni Beds of Pupiao, western
Yunnan, south-western China, described as Re
mopleurides aft. latus by Reed (1917, p. 41 , pl. 6,
fig. 9) is remarkably similar to the cranidium of
the Arenig Remopleuridiella groenwalli Poulsen
(1965, pp. 63--64 , pl. l , fig. 4) from Bornholm,
glabellar tongue in

tryon

� \IT) k
V5J i
fh

Caradoc

Remo

and the librigenae are normally consid
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Remopleurella

suggests different species of

Denmark. It has, however, a distinctly narrower
glabellar tongue than the Danish species, and in
this respect is more like the Norwegian Llandeilo

Sculptella scriptoides n. gen., n. sp. (pp.
271-272, pl. 10, figs. 1-8) . The librigena associat
ed with the Chinese cranidium (Reed 1917, p.
41, pl. 6, fig . 10) has the genal spine based at
species

transverse mid-line, and seems to occupy an in

Fig.

3.

Outline drawings of librigenae and pygidia illustrating

some participants of the suggested evolutionary line from Re
mopleuridiella to Amphitryon. Drawings based on : a-b, Remo

termediate position between that of Tjernvik's

pleuridiel/a caudalimbata Ross, 195 1 , pl. 20, figs. 8 and 1 1 .

Remopleuridiella sp. no. l (1956, pp. 203-204,
pl. 2, fig. 6) and the possibly atavistic one of
Sculptella angustilingua (pl. 10, fig. 17) . Obvious

ho, USA. YPM 1 8 1 1 1 and 1 8 1 1 5 . c, Remopleuridiella sp . no.

ly the Chinese species fits remarkably well into

Remopleuridiella
Amphitryon suggested

the evolutionary lineage from
through

Sculptella

to

here. However, without the pygidium it is uncer
tain whether the Chinese species belongs to

Sculptella or to an earlier genus.
Sculptella also seems to be related to Sculpta
spis n. gen. (for discussion see p. 276) . The
cranidium of the latter is distinguished from

Sculptella

by possessing a very thick test, very

strongly incised dorsal, palpebral, and occipital
furrows and a well defined preglabellar furrow.

Sculptaspis are separated from
those of Sculptella by having much smaller genal

The librigenae of

spines, and the lateral margin of which form a
distinct angle with that of the librigenae proper.

Garden City Forrnation, Hillyard's Canyon, southeastern Ida

l

of Tjernvik 1956, pl. 2, fig. 6, Zone of Plesiomegalaspis plani
limbata, Hunneberg Group, Narke, Sweden. IPU N 292. d ,
Remopleuridiel/a s p . no . 2 o f Tjernvik 1956, p. 204, after a

sketch hastily made by Dr. Tjemvik of IPU N 884 befare
completely crumbled . Zone of Plesiomegalaspis estonica, B il
lingen Group, Narke, Sweden. e, Sculptella angustilingua n.
gen . , n. sp . , pl. 10, fig. 17, possibly representing an atavistic
case. Lowermost part of Ampyx Limestone and Shale, 4a�,
Gullerud , Ringerike. PMO 4234. f, S. angustilingua n. gen . , n.
sp. , pl . 10, fig. 1 5 . Lowermost part of Ampyx Limestone and
Shale, 4a�, Gomnes, Ringerike. PMO 74680. g, Sculptel/a
scripta n. gen . , n. sp . , pl. 9, fig. 17, text-fig. 5 . Ampyx Lime

stone, 4a� , Huk , Bygdøy in Oslo. PMO 3724 .

h,

Remopleurel/a

burmeisteri (Bancroft, 1949), pl . 14, fig. 18. Uppermost part of

Solvang Formation , East Raudskjær in Asker. PMO 74778.

l,

Remopleurel/a impressa Dean , 1974 , holotype o f Remopleu
rides sculptilis Dean, 1974, pl. 32, fig. 5. Chair of Kildare

Limestone, eastern Ireland. BM It 1394 . j-k, Amphitryon ra
dians (Barrande, 1846), figured by Whittington 1966, text-figs .

4a and 4d. Kråldv Dvdr Beds , Prague district, Czechoslovakia .
MCZ 3 3 1 6 a n d 3292a.

The narrow smooth field along the lateral margin
of the librigena proper continues on the lateral
(and in

Asker and Ringerike districts and Ampyx Shale

whereas this smooth field ends

of the Skien-Langesund district, beds thought to

margin of the genal spine in

Remopleurella),

Sculptella

at the base of the genal spine in

Sculptaspis.

At present, the genus is known only with cer
tainty from the Ampyx Limestone of the Oslo-

be of Llandeilo and lower Caradoc age. The
Chinese species

des

Lu

(1975,

pp .

Remopleurides amphitryonoi
302-303, pl. 4, figs. 16-18) is
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obviously very closely related to S. (?) nonscripta

(1982)

Holotype. - An almost complete cranidium,

n. gen., n. sp., a species questionably included in

PMO 74666. Coll. F. Nikolaisen,

this genus. If S. (?) nonscripta is a true Sculptella,

figs. 9-11, 14.

1960.

Pl.

9,

it follows that so is R. amphitryonoides. The age
of the Chinese species seems to correspond well

Type stratum and type locality. - Lower part of

with that of the Norwegian.

the Ampyx Limestone, 4a�. Western side of

Remopleuridid cranidia and thoraces from
Upper Naungkangyi Beds (?Lower Ordovician)

Bygdøy, opposite Kaffeskjær, Oslo, Oslo-Asker
district.

of the Northern Shan States, Burma, were de
scribed and figured by Reed (1906, pp. 69-70, pl.
4, fig. 17, and 1915, p.

28,

pl. 5, figs. 9-10) as

Other material. - More than twenty cranidia, two
hypostomes most probably belonging to this spe

Remopleurides sp. The relationship of these

eies, a few fragmentary detached thoracic seg

specimens with others is difficult to decide on the

ments, three less well preserved doublures of

basis of Reed's short descriptions and illustra

librigenae, three fragmentary pygidia, and one

tions. The Burmese species can be compared

transistory meraspid pygidium.

with Sculptella(?) salteri (Reed,

1899,

pp. 747-

748, pl. 49 figs. 1-3) from the upper Llandeilo

Diagnosis. - Median area three-quarters as long

lower Caradoc beds of Ireland, or S.(?) amphi

as wide, with sculptural lines gently convex for

tryonoides (Lu, 1975, pp.

302-303,

pl. 4, figs.

wards or transverse. Glabellar tongue almost

16-18) and S.(?) nonscripta n. gen., n. sp. (pp.

one-fifth as wide as median area. Occipital fur

274-276, pl. 13, figs. 4-13) from approximately

row more than two-fifths as wide as median area.

coeval rocks of south-western China and Norway

Pygidium with both pairs of pleural spines small.

respectively. Indications of such relationship of
the Burmese species to the others is the general

Description.

shape of the cranidium with the narrow glabellar

gently convex. Median area very gently convex,

-

Cranidium

90%

as long as wide,

tongue and short occipital furrow. The librigena

70%

from the Naungkangyi Series of Southern Shan

behind transverse mid-line, sculptural lines rath

as long as wide, greatest width somewhat

States, Burma, described and figured by Reed

er strong, slightly disarranged, gently convex or

(1936, pp. 55-56, pl. 6, fig. 6) as Remopleurides

at posterior part transverse. The three pairs of

sp. is not from a remopleuridid trilobite, but

lateral glabellar furrows are very faintly discern

belongs most probably to Telephina.

ible as smooth stripes on the test. Sl convex

The lower Llanvirn species Remopleurides
warburgae Kummerow (1928, pp. 6-7, pl. l, figs.

forwards, 28% as long as width of median area.
S2 of about equallength as Sl, nearly straight. S3

4a-b) from a drift block in northern Germany

short, on!y

has a few characters recalling Sculptella, i. e. the

very gently convex,

wide median area and the very short (tr.) occipi

63%

tal furrow. It differs, however, in having a fairly

with thin but densely spaced, distinctly convex

26%

as long as Sl. Glabellar tongue

18%

as wide as median area,

as wide as long, tapering forwards, and

wide glabellar tongue and palpebral rims strongly

sculptural lines. Preglabellar furrow not defined.

arched down in lateral view. Although R. war

Preglabellar field concave (sag.), not sharply de

burgae has a wide glabellar tongue and possibly

fined, but is limited anteriorly by the slightly

Jacks a preglabellar fields, the very short occipi

concave anterior margin, posteriorly by the con

tal furrow clearly denies its assignment to Remo

vex (tr.) transition from concave area to glabellar

pleurides. Possibly R. warburgae represents a

tongue, thus being narrower at axial line than at

separate genus branching from the Remopleuri

lateral parts, its length at axial line about one

diella-Amphitryon lineage.

eight that of glabellar tongue, and with trans
verse sculptural lines. Anterior pit small and very

Sculptella scripta n. gen., n. sp.
Pl. 9, figs. �18, text-figs. 4-5
O 1 887 Remopleurides sp. - Brøgger, p. 17 (Re
corded).

low but well defined. Dorsal furrow very shal
low, narrow and sharply defined. Palpebral fur
row

moderately

deep

anteriorly,

becoming

gradually shallower rearwards, and with a dis
tinet postero-lateral bend. Anterior rim extreme
ly low, flattened and tapering in width forwards.

Name. - From Latin scriptura, a writing, refer

Palpebral rim gently convex anteriorly, flattening

ring to the dense sculpture on the median area.

rapidly rearwards, about two-fifths as wide at

NORSK GEOLOGISK TIDSSKRIFf 4 (1982)
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Fig. 4. Sculptella scripta n. gen., n. sp.
Holotype cranidium, pl. 9, figs. 9--11, 14.
Ampyx Limestone, 4afl. Western side of
Bygdøy, opposite Kaffeskjær, Oslo. PMO
74666. X 9.

Fig. 5. Sculptella scripta n. gen . , sp. Para
type pygidium, pl. 9, fig. 17. Ampyx
Limestone, 4afl.Huk, Bygd�Jy in Olso.
PMO 3724. x 16.

transverse mid-line as at postero-lateral part, and

strongly convex sculptural lines. Ring furrow

with thin and dosely spaced sculptural lines run
ning forwards outwards. Occipital furrow nar
row, rather shallow, straight or slightly convex
forwards, and 42% as wide as median area. Oc

cipital ring rather convex transversely, very gen

tly convex longitudinally, and with dense, for
wardly strongly convex sculptural lines. Occipital

tuberde small, located dose to occipital furrow.

Posterior fixigena wedge-shaped, flattened trans
versely, but very gently convex longitudinally.
Only the doublure is known with certainty of

shallow but broad (sag.). Articulating half ring
gently convex (sag.), about one-third as lang as

rachial ring. Pleura more than half as wide as

rachial ring, rather flat dose to dorsal furrow,

with a conspicuous ridge-like pleural furrow run
ning from the fulcral process to the lateral mar
gin of the spine-like tip of posterior pleural band,
giving the pleura a low tringular shape in cross

section. Sculptural lines on anterior pleural band
subparallel to lateral margin, on posterior pleural
band very fine and dosely spaced, spreading fan

the librigena. Corner between median and hy

like outwards from posterior inner corner. Dor

postomal suture rather low, not pointed. Pit lo

sal furrow very shallow.

cated dose to median suture and distinctly doser

Pygidium 96 % as wide as lang. Rachis 64% as

to anterior margin than hypostomal suture.

lang as wide, 58 % as wide as pygidium and 36%

Groove from pit to hypostomal suture not pre

as lang, moderately convex both transversely and

sent.
Hypostome gently convex, 79% as long as
wide, maximum width across transverse mid
line. Anterior margin rather convex. Anterior
border furrow shallow and broad (sag.). Lateral

longitudinally. Articulating half ring very large,
with the mesial part somewhat narrower than
lateral parts. Articulating ring furrow relatively
shallow, concave, with a straight mesial part.
First rachial ring well defined, narrow at mesial

cular. Posterior border furrow very broad (sag.)

twice as broad as at axial line, and with a few

strongly bent down. Oval areas separated from

ond rachial ring divided by a longitudinal shallow

border furrow very narrow and almost semi-cir

but well defined. Median boss small but promi
nent. Anterior wing a short rounded projection

each other by a large triangular-shaped field
where the test is very thin. Shoulder rather nar
row, evenly rounded. Postero-lateral projection
very short. Posterior margin slightly curved.
Thoracic segments with rachial ring alm ost half
as wide (tr.) as the complete segment, almost
one-third as lang as wide, moderately convex
transversely, very gently convex longitudinally,
and with very fine and very dosely spaced,

part, rapidly widening laterally where it is about

slightly concave sculptural lines together with a
few large nodes concentrated at mesial part. Sec

but broad furrow into two rounded triangular
and very slightly convex areas, with transverse
sculptural lines and low but relatively large

nodes. Musde scar very shallow. Postrachial
ridge large but not sharply defined, with small

and densely distributed nodes. Dorsal furrow
shallow but distinct laterally and postero-lateral

ly.Fulcral process very low. Pleural furrow very

prominent, running straight backwards to the
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level of second rachial ring, then obliquely out
wards to reach lateral margin of pygidium at the
level about half-way between rachial end and
axial end. Sculptural lines outside pleural furrow
subparallel to lateral margin. Interpleural furrow
not present. Pleural area inside pleural furrows
with transverse sculptural lines and a few small
scattered nodes. First pair of pleural spines gen
tly convex (tr. ) about twice as long as second pair
and reaching somewhat beyond tips of these.
Second pair small, flattened and triangular.

corresponds very well with the transistory pygi
dia of degree O of Whittington (1959, pp. 398399) and paraprotaspid stage of Hu (1975, p. 37).
This subject was thoroughly treated by Whitting
ton and subsequently by Hu, based on excellent
ly preserved silicified material from Virginia,
U. S. A. Nothing further can be added to the
general knowledge of remopleuridid ontogeny
on basis of the present pygidium. It may be
noticed that the rachis has five rachial rings, but
only three pairs of marginal spines are discern
ible.

Meraspid stage. - One meraspid pygidium be
longing to this species is present. The pygidium
Dimensions. PMO 74666
PMO 3725
PMO 3726
PMO 59065
PMO 74678

PMO 74685

PMO 3724

b

b,

e

5.0
5.4
5.2
4.6
2.4

6.2
6.9
6.2
5.7
3.0

1.2
1.5
1.0
l. O
0.6

6.9
7.7
6.5
6.2
3.8

j,
6.3
6.9
5.9
5.5
3.3

h,

h.
3. 6

h7

hg

hrem

3.6

3.2

2.6

3.2

w

X

z,

1.4

y
0.9

z

2.4

1.9

2.5

Remarks. - S. scripta is obviously very closely
related to S. scriptoides n. gen. , n. sp. (pp. 271272, pl. 10, figs. 1-8). S. scripta occurs in the
lower and middle part of the Ampyx Limestone
of the Oslo-Asker district and may have given
rise to S. scriptoides, which appears in the upper
part of the Ampyx Limestone. It differs from S.
scriptoides in having a more flattened glabellar
tongue, shallower dorsal furrows, sculptural lines
convex or transverse on median area, and in
having a much shorter first pair of pleural spines
in the pygidium.
S. angustilingua n. gen. , n. sp. (pp. 272-274,
pl. 10, figs. 9-17, pl. 11, figs. 1-4) from the
lowermost part of the Ampyx Limestone and
Shale of Ringerike may also be related. This
species is separated from S. scripta in having a
much narrower glabellar tongue, strongly con
cave forwards sculptural lines on the median area
and a narrower and more sharply defined postra
chial ridge on the pygidium.
The Irish species Remopleurides portlocki
Reed (1899, pp. 746-747, pl. 49, fig. 4) from the
upper Llandeilo-lowermost Caradoc Tramore
Limestone Formation is rather similar in the

k,.,
2.6
3.2
2.7
2.1
I.l

kl
4.8*

4.6*
4.8

rem1

rem2

rem3

rem4

4.4
4.9
4.4
4.0
2.0

1.8

1.7

1.3

1.7

1.6

0.9
0.9
0.7

shape of median area and sculptural lines, but it
markedly differs in its much wider glabellar
tongue. If the Irish species possesses a preglabel
lar field (not reported by Reed), it may belong to
Sculptella in spite of its rather broad glabellar
tongue, or possibly more probably to Sculptaspis
n. gen. (cf. p. 277). Nevertheless, the stratigra
phic horizon of R. portlocki corresponds perfect
ly well with that of the genus Sculptella in Nor
way.

Occurrence. - (?) Ogygiocaris Shale. Modum:
Close to Fure. Lower and middle part of the
Ampyx Limestone, 4a�. Oslo-Asker: Several lo
calities in Bygdøy in Oslo, Semsvannet and Vol
len in Asker. Ampyx beds. Skien-Langesund:
Saltboden Light, Frierfjorden.

Sculptella aff. scripta n. gen., n.

sp.

Pl. 13, figs. 14-15

Material. - One cranidium, PMO 74683. Coll.
W. C. Brøgger, 1879.

Middle Ordovician trilobites
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Dimensions. PMO 74683

b

e

3.3

0.8

i

5.1

h
4.5

�co.,
1.7

rem1

rem,

rem3

rem4

2.8

1.1

1.0

1.0

Remarks. - This cranidium is very similar to that
S. scripta, but has a shorter and relatively

and with a few small nodes along postero-lateral

of

margins. Three pairs of lateral glabellar furrows

wider glabellar tongue. The test is almost com

are very faintly discernible as smooth stripes on

pletely smooth, but this is most probably due to

the test. Sl gently convex forwards, 28 % as long

preservation.

as width of median area. S2 slightly convex for
wards, 85 % as long as Sl. S3 short, oval, about
4a�.

25 % as long as Sl. Glabellar tongue gently con

Gullerud, western side of Røysetangen, Ringe

vex, 19 % as wide as median area, 65 % as wide

Occurrence. - Ampyx Limestone and Shale,
rike.

as long, slightly tapering forwards, and with thin
and closely spaced, slightly convex forwards
sculptural lines. Preglabellar furrow slightly con

Sculptella scriptoides n. gen., n. sp.
Pl. 10, figs. 1-8, text-fig. 6
D 1940

Remopleurides sp. -

corded).

vex, shallow and very weakly defined. Preglabel
lar field flattened at mesial part, laterally slightly
concave (exsag.), of even width (sag.), its length

Grorud, p. 160 (Re

being about 10 % that of glabellar tongue, and

apparently smooth. Anterior pit small and very

low but well defined. Dorsal furrow relatively

Name. -From Latin scriptura, a writing, and the
oides, like, resembling, having the form of,
referring to the likeness to the type species S.
scripta n. gen., n. sp.

suffix

deep and broad (tr.). Palpebral furrow rather
deep both anteriorly and posteriori y, and with a

very distinct postero-lateral bend. Anterior rim
flattened and very low, tapering very slightly
forwards. Palpebral rim convex anteriorly, flat

- An almost complete cranidium,

tening rapidly rearwards, about two-fifths as

PMO 74674. Coll. G. Henningsmoen &F. Niko

broad at transverse mid-line as at postero-lateral

Holotype.

laisen, 1959. Pl. 10, figs. 1-4.

corner, and with thin, slightly wavy sculptural

lines directed abaxially forwards outwards. Oc

Type stratum and type locality.

- Upper part of

Ampyx Limestone, 4a�. Islet at Vollen in Asker,
Osl<r-Asker district.

Other material. - Eleven cranidia, five libri
genae, four thoracic segments, and four pygidia,
all material fragmentary but quite well pre
served.
Diagnosis.

cipital furrow broad (sag.) and deep, slightly

convex, and 40 % as wide as median area. Oc
cipital ring rather convex transversely, very gen
tly convex longitudinally, with very thin and very
closely spaced, convex forwards sculptural lines,
and with postero-lateral margins weakly senat
ed. Occipital tubercle prominent, located dose

- Median area tw<r -thirds as long as

wide, with sculptural lines concave forwards me

sially. Glabellar tongue almost one-fifth as wide
as median area. Occipital furrow tw<r -fifths as
wide as median area. Pygidium with weakly de
fined postrachial ridge, first pair of pleural spines
very long.

Description.

- Cranidium 90 % as long as wide

and gently convex. Median area very gently con
vex, 60 % as long as wide, greatest width some
what behind transverse mid-line, sculptural lines
very thin and closely spaced, somewhat disar
ranged but mainly distinctly concave forwards

Fig. 6. Sculptel/a scriptoides n. gen., n. sp.
Holotype cranidium, pl. 10, figs. 1-4. Up
per part of Ampyx Limestone, 4afi. !slet
at Vollen in Asker. PMO 74674. X 6.
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to occipital furrow. Posterior fixigena narrow

Pleura with anterior pleural band gently convex,

(exsag.),

posterior pleural band distinctly concave, so that

parallel-sided,

gently convex

trans

versely, flattened longitudinally, and with anter

pleural furrow is a sharply defined ridge. Dorsal

ior margin gently arched down.

furrow very shallow. Sculptural lines on anterior

Librigena very narrow anteriorly and antero

pleural band subparallel to lateral margin, on

laterally, distinctly convex ( tr.) postero-laterally,

posterior pleural band absent on ioner anterior

the angle with the surface of the eye being 170°

part but running obliquely outwards backwards

antero-laterally, and provided with a very long

at posterior part.

and very strong, gently curved genal spine. The

Pygidium 65

%

as long as wide. Rachis 55 % as

length of the spine is more than that of librigena

long as pygidium, moderately convex transverse

proper, with the lateral margin almost even with

ly but strongly convex longitudinally. Articulat

that of librigena proper. Postero-lateral corner

ing half ring very broad (sag.) and gently convex

distinctly pointed and slightly arched down.

(sag.). Articulating ring furrow narrow and shal

Genal notch very small and narrow (tr.). Posten

low, slightly concave with a straight mesial part.

or border furrow not present. Eye socle narrow,

First rachial ring narrow at mesial part, widening

triangular in cross-section laterally and posterior

laterally, and with a few wavy, transverse sculp

ly, and fading some distance before the anterior

tural lines. Ring furrow very shallow. Second

facial suture. Eye socle furrow broad and shal

rachial ring divided by a longitudinal broad and

low. Sculptural lines subparallel to eye socle on

shallow furrow into two rounded, distinctly con

librigena proper, on spine obliquely forwards

vex areas, with transverse sculptural lines, and

outwards. A narrow smooth field runs along lat

with strong granulation especially concentrated

eral margin of both librigena proper and genal

dose to axial line. Muscle scar very shallow.

spine. Doublure not properly known.

Postrachial ridge large but not sharply defined,

Hypostome unknown.

covered with large nodes. Dorsal furrow rather

Thoracic segments with rachial ring almost half

shallow. Fulcral process low. Pleural furrow very

as wide as complete segment, moderate!y convex

strong, running from fulcral process to meet lat

transversely, very gently convex longitudinally,

eral margin of first pleural spine at the leve!

with very fine and very closely spaced, strongly

somewhat behind the tip of second pleural spine.

convex forwards sculptural lines, and with pos

Sculpture on first pair of pleural spines and out

tero-lateral margins weakly serrated. Ring fur

side pleural furrows longitudinal, inside pleural

row broad (sag.) and shallow. Articulating half

furrows concave.

ring about half as broad (sag.) as rachial ring.
Dimensions. PMO 74674
PMO 74675

PMO 81811
Remarks.

b

b,

e

j

j,

koo

k2

rem1

rem2

rem�

4.7

5.9

1.1

7.2

6.6

2.6

5.9*

4.0

1.8

1.6

1.4

5.8

7.3

1.4

8.7*

7.9*

3.4*

4.7

2.3

2.2

1.3

w

X

y

z

z,

z2

3.4*

1.8*

1.2

2.2

4.3

3.0

- As stated above,

this species is obvi

ously closely related to the very sligthly older S.

rem4

crops out in the district. Ringerike: Gullerud,
western side of Røysetangen.

scripta n. gen., n. sp. (pp. 268--270, pl. 9, figs.
9-18, text-figs.

4-5).

For further discussion see

under S. scripta (p. 270) .

Sculptella angustilingua n. gen., n.
sp.

Occurrence.- Upper part of Ampyx Limestone,
4a�.

Oslo-Asker:

Huk

and

Paradisbukta

at

Bygdøy, Kaffeskjær and Tørtberg in Oslo, Råka
vik and islet at Vollen in Asker, and south

Pl.

10, figs. 9--17,

pl.

11, figs. 1-4, text-fig. 7

D 1953 Remopleurides sp. - Størmer, p. 84 (Re
corded).

-

western side of Ildjernet in Nesodden. The spe

Name.

eies seems to be very common and may be ex

slender, thin, and lingua, tongue, referring to the

pected to be found wherever beds of this horizon

very narrow glabellar tongue.

From Latin angustus,

narrow, tight,

NORSK GEOLOGISK TIDSSKRIFT 4 (1982)

Middle Ordovician trilobites

273

Ho/otype. - A small but well preserved and al
most complete cranidium, PMO 4246. Coll. J.
Kiær, 1915. Pl. 10, figs. 11-13.
Type stratum and type locality. - Lower part of
Ampyx Limestone and Shale, 4a�. Norderhov,
Ringerike.
Other material. - Several more or less fragmen
tary cranidia, three librigenae, one hypostome,
two thoracic segments, and one pygidium.
Diagnosis. Median area two-thirds as long as
wide, with sculptural lines V-shaped mesially.
Glabellar tongue only one-seventh as wide as
median area, less than half as wide as Iong.
Occipital furrow slightly more than one-third as
wide as median area. Hypostome with large but
low, triangular median boss. Pygidium with nar
row, sharply defined postrachial ridge.
-

Description. - Cranidium 84% as long as wide.
Median area very gently convex or almost flat
tened, 67% as long as wide, greatest width dis
tinctly behind transverse mid-line, sculptural
lines rather strong and very closely spaced, V
shaped at anterior mesial part but somewhat
more U-shaped further back. The three pairs of
rather short lateral glabellar furrows are only
discernible as smooth stripes interrupting the
sculpture. Sl moderately convex forwards, 25%
as long as width of median area. S2 very slightly
convex forwards and 28% as long as width of
median area. S3 very short, almost invisible and
only 15% as long as S2. Glabellar tongue flat
tened or very gently convex (tr. ), only 15% as
wide as median area, 47% as wide as long,
slightly tapering forwards, and with thin but
closely spaced sculptural lines being slightly con
vex forwards dose to median area but gradually
becoming more and more convex towards anter
ior margin. Preglabellar furrow not defined, but
indicated by the difference in sculpture on each
side (sag. ), and may be drawn roughly as a line
between the anterior pits. Preglabellar field 12%
as long as glabellar tongue at axial line but in
creasing distinctly in width laterally, slightly con
vex transversely, flattened longitudinally at axial
line but slightly concave laterally, and with sculp
tural lines strongly concave forwards. Anterior
pit small but distinct. Dorsal furrow deep and
narrow. Palpebral furrow deep anteriorly, be
coming shallower rearwards, and with a relative
ly deep and rather conspicuous postero-lateral

Fig. 7. Sculptella angustilingua n. gel)., n.
sp. Holotype cranidium, pl. 10, figs. 1113. Lower part of Ampyx Limestone and
Shale, 4a�. Norderhov, Ringerike. PMO
4246. X 12.

bend. Anterior rim broad (tr. ), flattened or
slightly convex, and tapering forwards. Palpebral
rim gently convex anteriorly, flattening rear
wards, about three times as broad postero-later
ally as at transverse mid-Iine, and with thin and
closely spaced sculptural lines parallel to mar
gins. Occipital furrow narrow, very shallow and
straight, 36% as wide as median area. Occipital
ring very strongly convex transversely, almost
flat longitudinally, with strong, distinctly convex
forwards sculptural lines, and with posterior fixi
gena narrow (exsag. ), parallel-sided, flattened
transversely and gently convex longitudinally.
Librigena very narrow anteriorly and antero
laterally, distinctly convex (tr.) postero-laterally,
the angle with the surface of the eye varying from
120° to almost 180° at antero-lateral part, and
with a strong and gently curved genal spine,
length of which is less than that of librigena
proper. Postero-lateral corner blunt and distinct
ly arched down. Genal notch very small in two of
the specimens (pl. 10, figs. 15-16), in the third
specimen extremely large and deeply incised (pl.
10, fig. 17). Posterior border furrow not present.
Eye socle roughly triangular in cross-section,
prominent posteriori y, but tapering forwards and
vanishing about one-quarter the length of libri
gena proper from facial suture. Sculptural lines
running subparallel to eye socle on librigena
proper, on spine obliquely abaxially forwards. A
narrow smooth field runs along lateral margin of
both librigena proper and spine. Doublure not
known.
Hypostome very gently convex, about as wide
as long. anterior margin convex. Anterior border
furrow narrow (sag. ) and very shallow. Posterior
border furrow very broad (sag.) and very shal-
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low. Anterior boss a large, extremely thin-tested,
triangular, weakly elevated field separating the
two oval areas, its length being half that of hy
postome. Oval areas with U-shaped sculptural
lines, especially strong on the internat mould.
One of the two fragmentary thoracic segments
present, probably the seventh, seems to have
macropleurae (pl. 11, fig. 3). Articulating half
ring very broad (sag. ). Ring furrow broad (sag. )
but rather shallow. Rachial ring with sculptural
lines convex forwards on the specimen without
macropleurae, but on the macropleural segment
concave. Fulcral process low, longitudinally
elongated. Anterior pleural band gently convex,
posterior pleural band concave, giving rise to a
sharply defined, ridge-like pleural furrow. Sculp
tural lines longitudinal on anterior pleural band,
concave forwards on posterior pleural band.
Dorsal furrow shallow.
Pygidium with rachis gently convex both longi-

tudinally and transversely, and very rapidly ta
pering rearwards, producing a triangular shape.
Articulating half ring very broad (sag. ). Articu
lating ring furrow narrow and sharply defined.
First rachial ring only slightly narrower at axial
line than laterally, with strong sculptural lines
being concave at mesial part, laterally running
obliquely backwards inwards. Ring furrow nar
row and sharply defined. Second rachal ring sep
arated into two rounded triangular, elevated
fields strongly granulated dose to axial line, and
with sculptural lines concave forwards and corre
sponding to those on the lateral parts of first
rachial ring. Muscle scar shallow. Postrachial
ridge sharply defined, keel-like and finely granu
lated. Fulcral process very low, longitudinally
elongate. Dorsal furrow shallow. Interpleural
furrow indicated by sculptural lines, which adax
ially are directed transversely, but abaxially are
directed obliquely forwards.

Dimensions. PMO 4246
PMO 20314
PMO 74679
PMO 74682
PMO 74689
PMO 74690
PMO 95486

b

b,

e

2.7
4.3

3.3
5.2

0.6
0.9

4.6
2.8

5.4
3.4

0.8
0.6

3.6
6.5
5.6
6.4
6.8*
3.7
8.6

j,
3.3
5.9
5.0
5.9
6.1*
3.3
8.0

Remarks. - S. angustilingua obviously seems to
be related to the two other species certainly be
longing to the genus, S. scripta n. gen. , n. sp. and
S. scriptoides n. gen. , n. sp., both from higher
horizons in the Ampyx Limestone. It differs mar
kedly from both in its very narrow glabellar
tongue, very strongly concave forwards sculptur
al lines on the median area, and sharply defined
keel-like postrachial ridge. Actually, the glabel
lar tongue is the narrowest of any known remo
pleuridid. The closest condition is seen in the
Ashgill species Amphitryon radians (Barrande,
1846) which, like S. angustilingua, also has an
elongate hypostome with a triangular field sepa
rating the two oval areas; although the anterior
part of this field is much more developed in A.
radians. Furthermore, the rather short occipital
furrow characterizes both forms. Unfortunately,
the only pygidium known of S. angustilingua
does not show the posterior part, but the pre
served part is rather similar to A. radians, with
the rachis tapering rapidly and interpleural fur
rows being present. The last character separates

k()()

rem1

rem2

rem3

rem4

I.l
2.1
1.8
2.2
2.1*
1.1

2.2
4.0
3.3
3.9
4.0
2.2
5.2

1.0

0.9

0.4
0.5

1.5
0.9
2.0

1.4
0.8
1.6

0.7
0.4
1.0

2.6

S. angustilingua from S. scripta and S. scrip
toides, suggesting it to be the most likely ancestor
of the Ashgill genus Amphitryon. All the above
cited characters indicate a relationship between
Sculptella and Amphitryon, which is more fully
discussed on p. 288.
Occurrence. Very common in some sandy beds
and bioclastic beds in the lowermost part of the
Ampyx Limestone and Shale, 4a�, in Ringerike:
Gomnes, Gullerud, Kullerud and Norderhov.
Ampyx Limestone (probably lowermost part) in
Oslo-Asker: Håkavik and Southern Kojatangen
in Asker, Bygdøy in Oslo.
-

Sculptella(?) nonscripta

n. gen.,

n. sp.
Pl. 13, figs. 4--13, text-fig. 8

Name. From Latin non, not, and scriptura, a
writing, referring to the almost smooth median
area.
-

Middle Ordovician trilobites
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Holotype. - A well preserved and almost com
plete cranidium, PMO 74668. Coll. F. Nikolai
sen, 1967. Pl. 13, figs. 6-9.
Type stratum and type /ocality. - Ampyx Lime
stone, 4a�. Road section at Snarøyveien near
Fornebu Airport, Snarøya, Bærum, Oslo-Asker.
Other material. - Several more or less fragmen
tary cranidia.
Diagnosis. Median area almost two-thirds as
long as wide, almost smooth. Glabellar tongue
almost one-quarter as wide as median area, four
fifths as wide as long. Occipital furrow slightly
more than two-fifths as wide as median area.
-

Description. - Cranidium 82% as long as wide,
convex longitudinally, and with a rounded spade
shaped outline. Median area gently convex, 66%
as long as wide, greatest width behind transverse
mid-line, completely smooth or with a few short,
wavy, transverse sculptural lines laterally and
posteriori y, usually together with fine granula
tion, or only with granulation along lateral mar
gins. Three pairs of lateral glabellar 'furrows'
discernible as extremely faintly elevated fields,
or, more commonly, as fields where the matrix is
fixed to the test (cf. pl. 13, fig. 13). Sl moderate
ly convex forwards, somewhat broader than S2,
26% as long as width of median area. S2 very
gently convex forwards, 95% as long as Sl. S3
very short, less than one-quarter as Iong as Sl.
Glabellar tongue gently convex transversely,
23% as wide as median area, 81% as wide as
long, parallel-sided, and in some specimens with
few convex forwards sculptural lines along axial
line. Preglabellar furrow straight, faintly im
pressed but distinct. Preglabellar field gently
convex transversely, longitudinally straight at
axial line but concave laterally, of even width

Fig. 8. Sculptel/a (?) nonscripta n. gen.,
n. sp. Paratype cranidium, pl. 13, fig. 13.
Ampyx Limestone, 4a�. Southern side of
Holteki1en, Bærum, Oslo-Asker. PMO
6008. X 7.

(sag.) or somewhat narrower at axial line, giving
a concave anterior margin. Anterior pit low but
distinct. Dorsal furrow narrow and shallow. Pal
pebral furrow rather deep anteriorly, becoming
slightly shallower rearwards, and with a distinct
postero-lateral bend. Anterior rim narrow, very
gently convex and tapering slightly forwards. Pal
pebral rim relative!y convex anteriorly, flattening
rearwards, and being about half as wide at trans
verse mid-line as at postero-lateral corner, occa
sionally with subparallel, thin sculptural lines lat
erally and posterioriy. Occipital furrow 42% as
wide as median area, deep, broad (sag.) and
slightly convex forwards. Occipital ring rather
convex transversely, very gently convex longitu
dinally, with distinct sculptural lines, sometimes
also with small nodes posterior half part, and
with posterior margin more or less strongly ser
rated. Occipital tubercle rather prominent, locat
ed dose to occipital furrow. Posterior fixigena
wedge-shaped, gently convex both transversely
and Iongitudinally, and with anterior margin gen
tly arched down.
Other parts of the trilobite unknown.

Dimensions. PMO 74668
PM04322
PMO 6008
PMO 20278
PMO 74667
PMO 74669
PMO 74673

b

b,

e

6.0
3.1
4.0
7.4
3.3
8.2
4.5

7.5
3.8
5.0
9.3
4.1

1.4
0.7
1.0
1.8
0.8

3.6

0.9

i
8.8
4.5
6.4
10.8
4.9
10.6*
5.4

it
7.9
3.9
5.9
9.9
4.4
11.6*
4.9

Remarks. - S.(?) nonscripta bears a most strik
ing resemblance to Remopleurides amphitryon
oides Lu (1975, pp. 111-112, 302-303, pl. 4, figs.

koo
3.3
1.5
2.5
4.5
1.9
4.6*
1.9

kz
6.8*
4.9

2.9*

rem1

rem2

rem3

rem4

5.3
2.7
3.4
6.4
3.6
6.9
3.1

2.0

1.8
1.2
1.4
2.5
1.2
2.5
1.4

2.0
0.8
1.2
2.1
1.1
2.3
1.1

1.6
2.9
1.3
2.8
1.5

16-18) from the Zone of Sinoceras chinense, up
per part of Pagoda Limestone, south-western
China. Lu, when establishing the species, includ-
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ed it with some doubt in the genus

ides,

Remopleur

simultaenously emphasizing its apparent

similarity to

Amphitryon.

He reported the gla

bellar tongue to be short, and he did not report

Vollen, Gyssestad, between Arnestadstrand and
Holmen, Elnestangen and Håkavik in Asker,
and north-eastern side of Ildjernet in Nesodden.

Ringerike: Gomnes and Ringsås. Cephalopod

any presence of a preglabellar field. It is possible

Shale (lower Kirkerud Group). Hadeland: 300 m

that the anterior part of the glabellar tongue is

south of Gran railway station.

broken off, which often occurs with specimens of
the genus

Sculptella. However, the test is some
S. (?) nonscripta than in other
undoubtedly belonging to Sculptella (cf.

what thicker in
species

Genus Sculptaspis n. gen.

pl. 13, fig. 10). Judging from Lu's illustrations,

Name.

the test in the Chinese species seems to be very

chisel, and Greek

S. (?) nonscripta. R. am
phitryonoides differs from the Norwegian species

densely sculptured cranidium.

slightly thinner than in

-From Latin

sculptus, carve, hew, cut,
aspis, shield, referring to the

only in having a narrower glabellar tongue and

Type species. - Sculptaspis cordata

longer median area. In the author's opinion the

sp., from upper part of Lower Chasmops Shale,

n. gen., n.

Chinese species must be excluded from

4ba, and Lower Chasmops Limestone, 4b�, in

pleurides.

the Oslo-Asker district.

Together

with

should either be included

Remo
S.(?) nonscripta it
in Sculptella or in a

separate genus. Better and more complete mate

Diagnosis.

rial is needed of both species to confirm this.

outline of cranidium like that of

The British species

- A remopleuridid genus with: the

Remopleurides;

Remopleurides salteri Reed
pl. 49, figs. 1-3) from the

sculptural lines; three pairs of lateral glabellar

upper Llandeilo-lower Caradoc Tramore Lime

furrows easily discernible as smooth fields inter

stoneFormation of Ireland is also rather similar

rupting the sculptural lines; glabellar tongue gen

(1899,

to

pp. 747-748,

S. (?) nonscripta,

with the cranidium in Reed's

pl. 49, fig. 3 being strikingly close to some of the
cranidia of the Norwegian species (cf. pl. 13, figs.
5 and 13). It differs only in having a shorter and
wider glabellar tongue, and concentric sculptural
lines on median area. It is highly probable that

this British species should be included in a group
together with S. (?) nonscripta and Remopleur
ides amphitryonoides, and thus excluded from

the genus Remopleurides amphitryonoides. The
stratigraphic positions of the three species cer
tainly do correspond.
S.(?) nonscripta may also the related to S.

scripta n. gen., n. sp. (pp. 268-270, pl. 9, figs. 918 ) from the same beds and approximately the
same horizon, as well as the slightly younger S.
scriptoides n. gen., n. sp. (pp. 271-272, pl. 10,
figs. 1-8). It differs from both in lacking the

distinct sculptural pattern on the median area,
and in having a broader glabellar tongue.

Occurrence. -

Common in the middle and upper

part of the Ampyx Limestone, 4a�, and probably
also present in the Cephalopod Shale in the
northern districts of the Oslo Region. Oslo

median area with strong and closely spaced

tly convex (tr.), less than one-third as wide as

median area, preglabellar furrow distinctly de
fined; preglabellar field distinct, extending across
anterior end of glabellar tongue; anterior pits not
present; palpebral furrows strongly incised; libri
gena with a short, stout and distinctly curved

genal spine, very narrow laterally, lateral margin
of librigena proper and lateral margin of spine
forms a blunt but distinct angle, posterior border

furrow very broad (exsag.) but shallow; test very
thick.

lncluded species. - S. cordata n. gen., n. sp., Re
mopleurides circularis Hadding, 1913, S. erratica
n. gen., n. sp., S. impolita n. gen., n. sp., S.
insculpta n. gen., n. sp., S. pannucea n. gen., n.
sp., Remopleurides psammius Opik, 1937, Remo
pleurides sexlineatus Angelin, 1851, and Remo
pleurides subquadratus Hadding, 1913.
Remarks. - Sculptaspis seems
Sculptella n. gen. (p. 265), a

to be related to
genus which has

currently been found only in the upper Llan

deilo-lower Caradoc Ampyx beds of the Oslo

Region. The two genera may seem rather similar

Asker: Falbes gate, LilleFrøen and Merradalen

superficially, but a doser study shows the differ

nebu Airport and south of Holtekilen in Bærum,

separate

in Oslo, road section at Snarøyveien near For

ences between them are sufficient to justify two
genera.

Sculptaspis

The

glabellar

is narrower than in

tongue

in

Sculptella,

the
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preglabellar furrow is distinctly defined, the libri
gena is much narrower laterally and has a short,
curved genal spine with lateral margin distinctly
angular to that of librigena proper. Also the test
is much thicker in Sculptaspis, and the dorsal,
palpebral, and occipital furrows are strongly in
cised. The two genera may have a common an
cestor, probably among the Arenig forms dis
cussed above. Possibly Sculptaspis should be in
duded in the Remopleuridiella-Remopleurella
lineage (p. 266), but it does not, however, seem
to fit as well as Sculptella. The genus may have
branched from this lineage quite early in the
Arenig or developed concurrently. Characters
indicating an early separation are found in the
librigenae and thickness of the test. In the libri
gena of Sculptaspis the lateral margin of genal
spine is distinctly angular to the lateral margin of
librigena proper, as opposed to both earlier and
later forms of the Remopleuridiella-Amphitryon
lineage, which hardly have any angle laterally.
Likewise, the test is considerably thicker in
Sculptaspis than in the Arenig or late Caradoc
members of this evolutionary lineage. That the
group should develop a thick test and then return
to a thin one, whilst simultaneously altering the
shape of the librigenae before re-establishing the
original shape, seems highly improbable. It
seems more likely Sculptaspis represents a
branch which did not give rise to any later genus.
A less likely, but nevertheless possible, solution
is that Sculptaspis and Sculptella have different
ancestors. In that case a fairly possible ancestral
genus of Sculptaspis is Robergiella s.l., a genus
quite widespread in the Arenig. Species assigned
to this genus and resembling Sculptaspis are R.
striata (Endo, 1932) of South manchuria, Remo
pleuridiella? khitica Chugaeva, 1973 of north
eastern U. S. S. R. , Remopleurides nasutus Lu,
1957 and R. shihtzupuensis Lu, 1957 of central
China, and Robergiella lundehukensis Fortey,
1980 of Spitsbergen.
The cephalon is the only part of the dorsal
shield of Sculptaspis known with certainty. The
thorax and pygidium described and figured by
Hadding (1913, pp. 77-78, pl. 8, figs. 13-14) as
Remopleurides sp. I and sp. Il respectively, may
well belong to Sculptaspis, thus indicating a pygi
dium with first pair of pleural spines reaching
beyond tips of second pair as in Sculptella.
Species of this new genus are very easy to
determine on the basis of the sculptural pattern
on the median area. The pattern differs very
little within each species, a feature similarly ob19

-
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served by Whittington (1959, p. 403) in Remo
pleurides caelatus. Widespread species like S. er
ratica n. gen., n. sp. (pp. 279-281, pl. 12, figs. 17) should be excellent guide fossils because of
their short vertical distribution. The specimens
described by Hedstrom (1923, pp. 17-19, pl. 2,
figs. 12-14) as Remopleurides dorsospinifer from
a deep boring in Gotland may be a good Swedish
example. The author has studied a cranidium
from the Lunne Limestone in Jlimtland, which
represents a new species of Sculptella and which
agrees with Hedstrom's material in every detail.
Other species of the genus seem to be very com
mon in Llandeilo and lower Caradoc rocks of
Sweden. They need to be studied in detail to
enable a doser comparison with the Norwegian
species, but one of them, Sculptaspis sexlineata
(Angelin, 1851), which is common in the Skagen
Limestone, also occurs in contemporaneous beds
in Norway.
Sculptaspis is at present known with certainty
only from Sweden, Estonia and Norway. The
Irish species Remopleurides portlocki Reed
(1899, pp. 746-747, pl. 49, fig. 4) may belong to
the present genus (cf. p. 270) but is in need of
revision, which is beyond the scope of this paper.
It is highly probable that this new genus is also
represented in eastern North America. Remo
pleurides linguatus Ruedemann (1901, pp. 56-59,
pl. 3, figs. 21-29) from the "Trenton Group" of
New York, U. S. A. , is remarkably similar to
some species induded in Sculptaspis, e. g. S. sex
lineata (Angelin, 1851) and S. insculpta. The
similarity to S. sexlineata was pointed out by
Ruedemann when he erected the species, and he
induded it in the subgenus Caphyra, which is a
subjective synonym of Amphitryon. His reasons
for doing so were the distinctly impressed lateral
glabellar furrows and the gently convex median
area. The descriptions and illustrations given by
Ruedemann allow one to make doser comparison
with Sculptaspis. Although Ruedemann did not
suggest the presence of a preglabellar field, it is
quite possible that a doser study will confirm the
presence of such a feature. The librigena has a
broad smooth field along the lateral margin as in
Sculptaspis, but the even lateral margin of libri
gena proper and genal spine, together with the
absence of a genal notch points towards genera
like Remopleurella and Amphitryon. On the con
trary, however, the strong fuleral processes on
the thoracic segments and possibly the strong
granulation on the median area and occipital ring
certainly deny such dose affinities. The stratigra-
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Sculptaspis cordata n. gen., n. sp.
Pl. 11, figs. 5-12, text-fig. 9

Name.

-From Latin

cordatus,

heart-shaped, re

ferring to the pattern of the sculptural lines on
the median area.

Holotype.

- A well preserved cephalon lacking

the right librigena, PMO 5288. Coll. W. C.
Brøgger, ?. Pl. 11, figs. 5-8.
Fig. 9. Scu/ptaspis cordata n. gen., n. sp.
Cranidium of holotype cephalon, pl. Il,
figs. �. Lower part of Lower Chasmops
Limestone, 4bfl. Northern Langøy in
Bunnefjorden, Nesodden, Oslo-Asker.
PMO 5288. X 7.

Type stratum and type locality.

- Lower Chas

mops Limestone, 4b�. Northern Langøy in Bun
nefjorden, Nesodden, Oslo-Asker district.

Other material.

- One fragmentary cephalon on

the same block as the holotype, four cranidia,
and three fragmentary librigenae.
phical horizon of

Remopleurides linguatus

is ap

proximately middle Caradoc, thus being slightly

Diagnosis.

younger than the youngest

two-thirds as long as wide, with sculptural lines

Sculptaspis species

in

Balto-Scandia, and somewhat older than the ol
dest

Remopleurella or Amphitryon species

of the

British Isles and Norway. The Middle Ordovi
cian fauna of eastern North America has many
other similarities to the British-Scandinavian fau

na, and also other remopleuridid trilobites of
eastern North America can be compared with

ones occurring in Norway (cf. pp. 251, 253, 256

and 287).
Two

narrow-tongued species

are

reported

- Median area rather convex, almost

in cordate pattern mesially. Glabellar tongue less
than one-fifth as wide as median area. Preglabel
lar field at axial line two-fifths as long as glabel
lar tongue. Occipital furrow less than half as

wide as median area.

Description.

- Cranidium oval in outline, rather

convex, 84 % as long as wide. Median area oval,
rather convex, 66 % as long as wide, widest a
cross transverse mid-line, with sculptural lines

from the Starfish Bed of the Ashgill Drummuck
Group in Girvan, Scotland; Remopleurides aste
roideus Reed (1935, pp. 11-12, pl. 4, figs. 6-7)

thin, very closely spaced, and subcircular along
margins but distinctly cordate at mesial part, and

Iar field and the latter with strong sculptural

Sl convex forwards, 29 % as long as width of
median area. S2 somewhat thinner than Sl, very

and R. hedstroemi Reed (1944, pp. 58--59, pl. 2,
figs. 2-2a) the former reported with a preglabei

lines. The cranidium of both species is described

as gently convex, whereas the illustrations show
them to be very strongly so. The convexity may
be due partly to preservation. Both species re
semble the

Rawtheyan

species

R. broeggeri

Owen (1981, pp. 14-15, pl. 2, figs. 4-14) of the
Oslo Region. This species has a quite convex,
usually smooth median area, a narrow glabellar

tongue, and a distinct preglabellar field. Some
specimens have a faint sculptural pattern similar
to that of

R. hedstroemi (cf. Owen, pl. 2, fig. 13).

The three species form a natura! group fairly
similar in appearance to the much older genus

Sculptaspis.

The convex and essentially smooth

median area separates them from
and, although

spis,

Sculptaspis
perhaps closely related to Sculpta

they probably represent a separate genus.

with distinct granulation laterally. The three
pairs of lateral glabellar furrows discernible as
narrow, smooth fields interrupting the sculpture.

gently convex forwards, very slightly longer than
Sl. S3 very short, slightly broader (exsag.) than

Sl and 28 % as long as this. Glabellar tongue

goblet-shaped, very gently convex both trans
versely and longitudinally, 19 % as wide as me
dian area and 85 % as long as wide, and with
transverse or slightly convex forwards sculptural
lines. Preglabellar furrow shallow but distinctly
defined,

strongly

concave.

Preglabellar

field

much wider (sag.) at axial line than laterally,
length at axial line about 40 % that of glabellar .
tongue, flattened mesially but convex laterally,
and completely smooth. Anterior pit not ob
served. Dorsal furrow very deep and rather
broad (tr.). Palpebral furrow very deep anterior
ly, gradually becoming somewhat shallower rear-
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wards, and with a very weak postero-lateral

with a broad base forming an angle with lateral

bend. Anterior rim very strongly convex (tr.),

margin of librigena proper of

tapering forwards. Palpebral rim strongly convex

closely spaced, longitudinal sculptural lines. Eye

120°,

and with fine

anteriorly, flattening somewhat rearwards, and

socle prominent, triangular in cross-section pos

with sculptural lines running obliquely outwards

teriorly, tapering rapidly forwards and dying out

forwards but not reaching lateral margin. Occipi

a short distance in front of transverse mid-line.

tal furrow slightly convex forwards, very deeply
incised, narrow and 44 % as wide as median
area. Occipital ring strongly convex transversely,
moderately convex longitudinally, with strong

Eye socle furrow strong and very deeply im
pressed posteriorly, tapering very rapidly for
wards. Posterior border furrow coalesced with
eye socle furrow at inner part, laterally very

sculptural lines parallel to transverse margins,

broad and shallow, directed obliquely outwards

and with postero-lateral margins coarsely serrat

and slightly rearwards, and reaching genal notch.

ed. Occipital tubercle small, located dose to oc

Postero-lateral

corner blunt,

strongly arched

cipital furrow. Posterior fixigena parallel-sided

down. Genal notch very wide (tr.) but very shal

(tr.), moderately convex both transversely and

low. Sculptural lines posteriori y concentric to the

with anterior margin strongly

eye socle. Laterally from base of genal spine and

Librigena very narrow laterally, distinctly con

broad, gradually tapering rearwards. Doublure

longitudinally,
arched down.

forwards a broad smooth field. Eye anteriorly

vex posteriorly, the angle with the surface of the

eye being

150°,

and provided with a short, flat

tened and distinctly curved spine. The length of
the spine is less than half that of librigena proper,

very strongly arched down along median suture.

Terrace lines strong, with smaller sculptural lines
in between.

Other parts of the dorsal shield unknown.

Dimensions. b
PMO 5288
PMO 5290
PMO 20362
PMO 100508

Remarks.

4.3
2.4
8.2
4.9

b,
5.4
3.0
10.1
6.0

e

l .O
0.5
1.7
l .O

j
6.8
3.6
11.6
7.0

j,
6.2
3.1
10.3
6.5

- The type species is very distinctive in

its peculiar pattern of the sculptural lines on the

koo
2.7
1.4
5.2
2.7

Name.

k2
6.0*

rem4

rem1

rem2

rem3

3.9
2.2
6.9
4.2

1.4

l .O

I.l

1.2

1 .8
l .O

2.1
I.l

-From Latin

erratis,

wanderer, referring

to the wide distribution of the species.

median area. Probably the closest related species
is the slightly older

S. sexlineata (Angelin, 1851,
13, pl. 9, figs. 7-7a, this paper pp. 285-286, pl.
12, figs. 1 1-13, pl. 13, figs. 1-3) from Skagen

p.

Limestone of Sweden. Besides the different
sculpture, S. sexlineata differs in having a more
granulated median area, wider glabellar tongue,
and a slightly wider occipital furrow.

Occurrence.

- Upper part of Lower Chasmops

Shale, 4ba, and Lower Chasmops Limestone,
4b�. Oslo-Asker: Lindøya in Oslo (4ba) and
Northern Langøy (4b�) in Nesodden.

Holotype.

- An almost complete cranidium,

PMO 74703 . Coll. F. Nikolaisen,
figs. 1-4.

1969.

Type stratum and type locality. -

Pl.

12,

Ogygiocaris

Shale, 4aa. Road section between Nydal and

Furnes Church, Nes-Hamar district.

Other material. - One counterpiece of a fragmen

tary cephalon and fifteen cranidia.

Diagnosis. - Median area slightly more than two
thirds as long as wide, with U-shaped or almost
V-shaped sculptural lines. Glabellar tongue al

Sculptaspis erratica n. gen., n. sp.
Pl. 12, figs. 1-7, text-fig. 10
D ?1909 Remopleurides radians, Barr., var. an
gustata, Tørnq. - Holtedahl, pp. 7, 28 and 40
(Listed). D 1953 Remopleurides sp. - Størmer,
p. 83 (Recorded).

most one-third as wide as median area. Pregla
bellar field of even width (sag.), one-eighth as
long as glabellar tongue. Occipital furrow slightly

less than half as wide as median area.

Description.

- Cranidium almost circular in out

line, only slightly wider than long, moderately
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gin, or, as in the holotype, with very small and
very dosely spaced nodes. Preglabellar furrow

slightly concave forwards, distinctly impressed.
Preglabellar field

13 %

as long as

glabellar

tongue, of even width (sag.) or very slightly nar
rower laterally, smooth, and flat or very slightly
concave (sag.). Anterior pit very small. Dorsal
furrow narrow and shallow. Palpebral furrow
narrow, deep laterally but shallowing forwards

and rearwards, and with a relatively shallow pos

tero-lateral bend on external surface, more pro
nounced on internal moulds. Anterior rim nar

Fig. JO. Sculptaspis erratica n. gen n. sp.
Paratype cranidium, pl. 12, fig. 6. Ogygio
caris Shale, 4au. Road section between
Nydal and Furnes Church, Nes-Hamar.
PMO 67194. X 8.

row and gently convex (tr.). Palpebral rim con

. •

vex anteriorly, gradually flattening rearwards,

and with strong sculptural lines running obliquely
abaxially forwards. Occipital furrow narrow,
deep and straight,

convex. Median area oval, moderately convex,

69 %

as long as wide, widest across transverse

mid-line, sculptural lines fine and dosely spaced,
strongly U-shaped or in some specimens almost

45 %

as wide as median area.

Occipital ring convex transversely, almost flat
longitudinally, with sculptural lines concave for
wards, finely granulated laterally, and with pos
tero-lateral margins gently serrated. Occipital tu
berde very small, located very dose to occipital

V -shaped, and with small but dosely spaced

furrow. Posterior fixigenae not sufficiently well

lateral glabellar furrows are extremely gently im

proper description.

stripes interrupting the sculpture. Sl moderately

Genal spine with strong, longitudinal sculptural

nodes along lateral margins. The three pairs of

pressed but much more easily seen as smooth
convex forwards,

25 %

as long as width of me

dian area, relatively broad (exsag.). S2 very gen
tly convex forwards, very thin and as long as Sl.
S3 short, broader (exsag.) than S2 and

33 %

as

long as this. Glabellar tongue gently convex both
transversely and longitudinally, 31 % as wide as
median area, 75 % as long as wide, gently taper
ing forwards, with sculptural lines transverse or
slightly concave forwards dose to anterior mar-

preserved in the material available to give a
Librigena

narrow

anteriorly

and

laterally.

lines, with lateral margin at base distinctly angu
lar with lateral margin of librigena proper. Eye
sode strong at postero-lateral part, rapidly taper
ing forwards, and dying out a short distance in
front of transverse mid-line. Eye sode furrow
broad and deep posteriorly, rapidly dying out
forwards. Genal notch very wide and very shal
low.
Other parts of the trilobite unknown.

Dimensions. b
PMO 74703
PMO 67194
PMO 67201
PMO 6724S
PMO 74702
PMO 74704

Remarks.

4.6
4.2
3.8
4.2
1.7
4.4

b,
S.4
S.1
4.6
4.9
2.0
5.3

e
0.8
0.9
0.7
0.7
0.3
0.8

S.7
S.7
4.6
S.2
2.3
6.1

it
S.2
S.1
4.2
4.6
1.8
5.5

- The most similar, and probably also

closest related form is an undescribed species
with sculptural lines of similar pattern on the
median area. It occurs in the Skagen Limestone
(lower Caradoc) in Sweden, and thus is consider
ably younger than

S. erratica.

Although the

sculptural pattern is similar in the Skagen Lime
stone species, it may be separated by being

coarser and less closely spaced. Additionally the

k..,
2.S
2.3
1.8
2.1
0.8
2.3

kz

rem1

rem2

rem3

rem4

3.7
3.6
3.1
3.4
1.4
3.7

1.3

1 .2
1.1
1.1
1.2
0.4
1.2

l.S
1.7
1.3
l.S
0.7
1.6

1.3
1.3

Swedish species has a distinctly wider glabellar
tongue.
Two Norwegian species, one slightly younger
and one of about equal age, may be related to

S.
erratica. S. pannucea n. gen., n. sp. (pp. 282283, pl. 12, figs. 8-10) from Ampyx Limestone in

the Oslo-Asker district has very much the same
proportions as in

S. erratica,

but is easily separat

ed by having the sculptural lines on median area

Middle Ordovician trilobites
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only slightly concave. This character also sepa
rates

11,

S. insculpta

n. gen. , n. sp. (pp.

281-282,

pl.

figs. 13-17) from Ogygiocaris Shale in the

Oslo-Asker district, which additionally is distin
guished by a narrower glabellar tongue and a
distinct granulation on the median area.
The remopleuridid material from a deep bor
ing at Visby, Gotland in Sweden, described and
figured by Hedstrom

12-14)

(1923, pp. 17-19, pl. 2, figs.
Remopleurides dorsospinifer, as earlier
out by Reed (1952, pp. 108-109) does

as

pointed

not betong to that species. As mentioned above
(p.

277),

a specimen from Lunne Limestone (ap

proximately equal to Seby Limestone

=

upper

Fig. 11. Sculptaspis insculpta n. gen., n.
sp. Holotype cranidium, pl. 11, figs. 1316. Ogygiocaris Shale, 4aa3 Hukodden,
Bygdøy in Oslo. PMO 3663. x 8.
.

Llanvirn) in Lunne, Jamtland in Sweden, agrees
to the finest detail with the cranidium described
- Median area about two-thirds as

and figured by Hedstrom, and represents a new

Diagnosis.

species of

This new species may be

long as wid� with sculptural lines concave for

related

It differs in having

Sculptaspis.
to S. erratica.

V

wards. Glabellar tongue less than one-quarter as

shaped sculptural pattern on the median area

wide as median area. Preglabellar field at axial

a

which joins at the anterior slope to form ellipsoi

line one-fifth as long as glabellar tongue. Occipi

dal figures, and, as opposed to

tal furrow almost two-fifths as wide as median

S. erratica,

the

sculptural lines on the palpebral rims are direct

area.

ed abaxially obliquely rearwards. The glabellar
- Cranidium

as long as wide,

tongue is also shorter and less steeply arched

Description.

down in the Swedish species.

moderately convex both longitudinally and trans
versely. Median area oval,

Occurrence.

- Ogygiocaris Shale,

4aa.

Ring

92 %
70%

as long as wide,

widest slightly behind transverse mid-line, mod

saker: Håvesveen. Nes-Hamar: Road section be

erately convex, sculptural lines strong and very

tween Nydal and Furnes Church, and Sterud

closely spaced, concave forwards at mesial part,

stranda. Toten: Locality uncertain. Hadeland:

laterally almost perpendicular to margins and

Road section at Hvattum in Gran. Ringerike:

with distinct granulation all over but strongest

Kullerud, western side of Røysetangen. Eiker

along lateral parts. The three pairs of lateral

Sandsvær: Muggerudkleiva in Heistad, railroad

glabellar furrows are very gently impressed but

section at Flesberg Station.

more easily seen as smooth fields parallel to the
sculptural lines. Sl gently convex forwards,
slightly thinner than Sl and slightly longer than

Sculptaspis insculpta n. gen., n. sp.
Pl. 11, figs. 13-17, text-fig. 11
D

1887 Remopleurides sp.

this genus, as broad (exsag. ) as Sl and

30%

as

long as this. Glabellar tongue very gently con
-Brøgger, p. 16 (Re

corded).

Name.

this. S3 slightly longer than usual for species of

vex, almost flattened,
area,

91 %

23%

as wide as median

as long as wide, slightly tapering for

wards, and with sculptural lines becoming succes

-From Latin insculptus, engraved, reier

ring to the strong sculpture on the cranidium.

sively more and more convex forwards. Pregla
bellar furrow straight, very strongly impressed.
Preglabellar field very slightly convex (sag. ),

Holotype.

-A well preserved but somewhat frag

mentary cranidium, PMO
figs.

3663.

Coll. ?. Pl.

11,

13-16.

slightly broader at axial line than laterally, and

20%

as long as glabellar tongue. Anterior pit not

observed. Dorsal furrow narrow but very deeply
incised. Palpebral furrow very deep anteriorly

Type stratum and type locality.

- Ogygiocaris

Shale, 4aa3. Hukodden, Bygdøy in Oslo.

and laterally, slightly shallower posteriori y, and
with postero-lateral bend very gently impressed.
Anterior rim gently convex (tr. ), ridge-like. Pal

Other material.

- Twelve cranidia.

pebral rim strongly convex anteriorly, gradually
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flattening slightly rearwards, and with sculptural

strong, slightly wavy, transverse sculptural lines,

lines directed abaxially obliquely forwards. Oc

and with postero-lateral margins moderately ser

cipital furrow very deep, straight, and 38% as

rated. Occipital tubercle small but prominent,

wide as median area. Occipital ring rather con

located very dose to occipital furrow. Posterior

vex transversely, slightly more convex longitudi

fixigenae not well preserved in present material.

nally than in other species of the genus, with

Other parts of the trilobite unknown.

Dimensions. -

PMO 3663

b

b,

e

4.0

4.8

0.7

i
5.2

j,
4.7

Remarks. - S. insculpta seems to be related to
the considerably younger S. sexlineata (Angelin,

1851, p. 13, pl. 9, figs. 7-7a) from the lower
Caradoc Skagen Limestone of Vastergotland in

k,.,
1.8

k2
3.3

rem2
1.1

1.1

Sculptaspis pannucea n. gen., n. sp.
Pl. 12, figs. 8-10, text-fig. 12
Name. - From Latin pannuceus, wrinkled, shriv

Sweden, a species which also occurs in the lower

eled, referring to the coarse sculpture on median

part of the Lower Chasmops Shalein the Oslo

area.

Asker district. S. insculpta differs from this in
having a longer median area with more trans

Holotype. - A somewhat fragmentary but well

versely directed sculptural lines, less convex Sl

preserved cranidium, PMO 74687. Coll. G. Hen

and more parallel-sided glabellar tongue. How

ningsmoen & F. Nikolaisen, 1959. Pl. 12, figs. 8-

ever, the two species are so similar in main char

10.

acters that it seems most likely that S. insculpta

Type stratum and type locality. - Upper part of

may be a precursor of S. sexlineata.
The cranidium of Remopleurides linguatus
Ruedemann (1901, pp. 56-59, pl. 3, figs. 21-29)
from

the

"Trenton

Group"

of

New

the Ampyx Limestone, 4aØ. Islet at Vollen in
Asker, Oslo-Asker district.

York,

U.S.A., is remarkably similar to that of S. in

Other material. - The holotype is the only sped

sculpta, but differs in having a more convex me

men known.

dian area, longer glabellar tongue, and trans
verse, scarcer sculptural lines. As pointed out
above (p. 277) R. linguatus may belong to Sculp
taspis.
The cranidium of the type species S. cordata n.

Diagnosis.
Median area two-thirds as long as
wide, with sculptural lines concave forwards.
-

Glabellar tongue less than one-third as wide as
median area, slightly longer than wide. Palpebral

gen., n. sp. (pp. 278-279, pl. 11, figs. 5-12) has a

rim strongly depressed in lateral view. Occipital

somewhat similar shape and a similar granulation

furrow two-fifths as wide as median area.

on lateral parts of median area. However, it is
easily distinguished by the cordate sculptural pat

Description. - Cranidium spade-shaped in out

tern on median area, the narrower glabellar

line, rather convex both transversely and longitu

tongue, and much broader (sag.) preglabellar

dinally, and 87% as long as wide. Median area

field, and the relationship therefore seems to be

roughly triangular in outline, 69% as long as

quite remote.

wide, greatest width one-third from posterior

The transverse sculptural lines together with

margin, with sculptural lines rather coarse, quite

distinct granulation on the median area immedi

disarranged and wavy laterally but as a whole

ately distinguishes S. insculpta from the approxi

gently concave forwards, and with fine granula

mately contemporaneous S. erratica n. gen., n.
sp. (pp. 279-281, pl. 12, figs 1-7).

tion laterally. The three pairs of lateral glabellar
furrows gently but distinctly impressed. Sl mod
erately convex forwards, rather broad (exsag.),

Occurrence. - Ogygiocaris Shale, 4aa3. Oslo

27% as long as width of median area. S2 very

Asker: Bygdøy in Oslo, between Sjøstrand and

gently convex forwards, slightly narrower than

Hagebukta, and Elnestangen in Asker.

Sl and of about equal length. S3 very shallow,
only 10% as long as S2. Glabellar tongue convex
both transversely and longitudinally, 27% as

Middle Ordovician trilobites
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Fig.

12. Sculptaspis pannucea n. gen.,

n.

sp. Holotype cranidium, pl. 12, figs. s-10.
Upper part of Ampyx Limestone, 4a�. Is
let at Vollen in Asker. PMO 74687.

x

8.

wide as median area and slightly longer than
wide, slightly tapering forwards, and with dis
tinctly convex forwards sculptural lines. Pregla
bellar furrow gently impressed, slightly convex

283

forwards. Preglabellar field distinctly broader at
axial line than laterally, smooth and slightly con
cave (sag. ). Anterior pit not observed. Dorsal
furrow narrow and well defined. Palpebral fur
row deep anteriorly and laterally, slightly shal
lower posteriorly, and with postero-lateral bend
shallowly impressed. Anterior rim narrow and
convex (tr. ). Palpebral rim convex anteriorly,
rapidly flattening rearwards, distinctly arched
down in lateral view, and with sculptural lines
directed abaxially obliquely forwards. Occipital
furrow gently convex, deep and strong, and 40%
as wide as median area. Occipital ring strongly
convex transversely but almost flat longitudinal
ly, with sculptural lines strongly convex for
wards, and with postero-lateral margins moder
ately serrated. Occipital tubercle small, located
elose to occipital furrow. Posterior fixigena poor
ly preserved, apparent! y quite convex transverse
ly.
Other parts of the trilobite unknown.

Dimensions. PMO 74687

b

e

3.8

0.8

5.4*

h

koo

k2

rem1

rem2

rem3

4.8

1.9

4.0

3.3

1.6

1.4

This new species may be related to
the somewhat older S. erratica n. gen. , n. sp.
(pp. 279-281, pl. 12, figs. 1-7) as pointed out
above (p. 280).
S. psammius (bpik, 1937, pp. 20-21, pl. 17,
fig. 8) from Idavere beds ( upper Llandeilo
lower Caradoc) of Estonia is probably also relat
ed to S. pannucea. It differs in having a narrower
cranidium, wider glabellar tongue, and rearward
ly convex sculptural lines on the occipital ring.
The granulation on the median area also seems
to be coarser and more densely spaced in S.
Remarks. -

=

psammius.

The gently concave sculptural lines on the me
dian area of S. pannucea recall those of the older
S. insculpta n. gen. , n. sp. (pp. 281-282, pl. 11,
figs. 13--17) and the younger S. sexlineata (Ange
lin, 1851, this paper pp. 285-286, pl. 12, figs. 1113, pl. 13, figs. 1-3), but they are coarser and less
closely spaced. Furthermore, the cranidium of S.
pannucea is distinctly separated from these two
species by lacking granulation on the occipital
ring, and in having the palpebral rims much
stronger arched down in lateral view.
Finally, the cranidium figured by Funquist
(1919, pl. 2, figs. 5-5a) as Remopleurides sub
quadratus from soemwhat younger beds of

Scania, Sweden, has a similar pattem of the
sculpturallines on the median area, but differs
distinctly in having a much wider glabellar
tongue. However, the specimen does not belong
to S. subquadratus, but is much doser to Remo
pleurides latus Olin, 1906.
Occurrence. - Upper part of Ampyx Limestone,
4a�. Oslo-Asker: Islet at Vollen in Asker.

Sculptaspis impolita n. gen., n. sp.
Pl.

12, figs. 14--1 8, text-fig. 13

- From Latin impolitus, unpolished,
rough, referring to the sculptured median area.

Name.

- An almost complete cranidium,
PMO S. 1944. Coll. N. Spjeldnæs, 1952. Pl. 12,
figs. 14-17.

Holotype.

Type stratum and type locality. - Lower Chas
mops Shale, 4ba. Railroad section west of Bill
ingstad Station in Asker, Oslo-Asker district.
Other material. - Six cranidia and one poorly
preserved librigena.
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Fig. 13. Sculptaspis impolita n.

gen .• n.

sp. Holotype cranidium, pl. 12, figs. 1215. Lower Chasmops Shale, 4ba. Rail
road section west of Billingstad Station in
Asker. PMO S. 1944.

x

10.

-Median area subcircular, with sculp
tural lines strongly U-shaped. Glabellar tongue
less than one-fifth as wide as median area, as
long as wide. Occipital furrow almost half as
wide as median area.

Diagnosis.

Cranidium almost circular in out
line, 97% as long as wide, gently convex both
transversely and longitudinally. Median area
subcircular in outline, very gently convex, 83%
as long as wide, with very fine, closely spaced,
strongly U-shaped sculptural lines, and with
small nodes scattered all over but mostly concen
trated laterally. The three pairs of lateral glabel
lar furrows are almost invisible in the present
material, but a small well preserved fragment

Description.

-

shows S3 as smooth fields as in several other
species of the genus. Glabellar tongue gently
convex, 18% as wide as median area and as long
as wide, tapering forwards to become goblet
shaped in frontal view, test poorly preserved.
Preglabellar furrow strongly impressed, slightly
concave. Preglabellar field slightly broader at
axial line than lateral! y, at axial line 28% as long
as glabellar tongue, flat or slightly convex (sag. )
at axial line, laterally slightly concave. Anterior
pit not observed. Dorsal furrow deep and broad.
Palpebral furrow very deep anteriorly and later
ally, posteriorly slightly shallower, with postero
lateral bend very shallow. Anterior rim flat
tened, tapering rapidly forwards. Palpebral rim
roughly triangular in cross-section anteriorly,
gradually flattening rearwards. Occipital furrow
straight, deep and strong, 43% as wide as me
dian area. Occipital ring moderately convex
transversely, flat longitudinally, with transverse
sculptural lines, and with strong granulation. Oc
cipital tubercle large and prominent. Posterior
fixigenae poorly preserved in material present.
One very poorly preserved librigena most
probably belonging to this species is present. The
specimen is exfoliated, but shows the librigena to
be very narrow natero-laterally and with a stout
spine with lateral margin distinctly angular to
that of librigena proper. Postero-lateral corner
rounded and not prominent. Genal notch large
but shallow. Doublure with junction between
median and hypostomal suture produced into a
deep projection as known in the type species (cf.
p. 279, pl. 11, fig. 9). Pit located doser to anter
ior margin than to hypostomal suture.
Other parts of the trilobite unknown.

Dimensions. b

b,

e

h

koo

rem1

rem2

rem3

rem4

PMO S. 1944

4.0

4.6

0.5

4.5

4.0

1.7

3.3

0.9

0.7

0.7

PMO S. 1924

5.1

6.1

0.9

6.4

5.9

2.6

4.1

1.3

1.0

1.0

PMO S. 2040

3.1

3.9

0.7

4.2

3.7

1.5

2.6

0.7

0.8

seems to have its closest
relative in the type species, S. cordata n. gen. , n.
sp. (pp. 278-279, pl. 11, figs. 5-12) from upper
part of Lower Chasmops Shale and Lower Chas
mops Limestone. It differs from this in having a
much more circular-shaped cranidium and in
having a completely different sculptural pattern
on median area.
Remopleurides circularis Hadding (1913, p. 77,
pl. 8, fig. 12), herein included in Sculptaspis,

Remarks. - S. impolita

k2

from the considerably older Ogygiocaris Shales
of Anderson, Jiimtland in Sweden, has similar
cranidial proportions as S. impolita. The speci
men of Hadding is unfortunately rather poorly
preserved and does not possess any traces of
sculptural lines on the median area. A doser
comparison is therefore impossible.
Occurrence. - Lower Chasmops Shale, 4ba.
Ringerike: Jevnaker-Norderhov-Åra road junc-
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tion. Oslo-Asker: Politiskogen, Bygdøy in Oslo,
Drammensveien

below

Gyssestad

Farm

in

Bærum, and railroad section west of Billingstad
Station in Asker.

Sculptaspis sexlineata

(Angelin,

1851)
Pl. 12, figs. 11-13, Pl. 13, figs. 1-3, text-fig. 14
D 1851

Remopleurides 6-lineatus

n. sp. - Ange

lin, p. 13, pl. 9, figs. 7-7a ( Short diagn. and figs.
of cephalon) . D

1854

Brachypleura 6-lineata
Remopleurides
sexlineatus Ang. - Linnarsson, p. 69 ( Recorded
and discussion) . D 1878 Remopleurides 6-lineatus
n. sp. - Angelin, p. 13, pl. 9, 7-7a ( Short diagn.
and figs. of cephalon) , reedition of Angelin 1851
and 1854 by G. Lindstrom. D 1906 Remopleuri
des sexlineatus Ang. - Olin, p. 55, pl. 2, figs. 3-4
( Recorded and figs. of cranidium and librigena) .
D ?1953 Remopleurides sexlineatus ( Ang.) Lindstrom, p. 131, figs. 6a-c ( Recorded and figs.
of thoracic segm., librigena and pygidium) .
Ang. - Angelin, add. p. D 1869

Fig. 14. Sculptaspis sexlineata (Angelin,
1851). Cranidium of holotype cephalon.
figured by Angelin 1851, pl. 9. figs. 7-?a,
this paper pl. 13, figs. 1-2. Skagen Lime
stone. Mossen Bentonite Quarry. Kinne
kulle, Vastergotland, Sweden. IPU Ar.
13504. X 4.

cernible as smooth fields interrupting the sculp
ture. Sl strongly convex forwards, 28% as long
as width of median area. S2 almost straight, 33%
as long as width of median area. S3 elongate,
28% as long as S2. Glabellar tongue very gently
convex, 24% as wide as median area and 78% as
long as wide, distinctly tapering forwards, and
with distinct, slightly convex forward sculptural
lines, sometimes also with scattered nodes. Preg

A relatively well pre

labellar furrow narrow but well defined, shallow

served cephalon figured by Angelin 1851, pl. 9,

and slightly convex. Preglabellar field 20% as

Holotype (by monotypy). -

figs. 7-7a, catalogue number IPU Ar. 13504, this

long as glabellar tongue, flat, smooth, and of

paper Pl. 13, figs. 1-2.

even width

( sag.) .

Anterior pit not observed.

Dorsal furrow deep. Palpebral furrow very deep,

Type stratum and type locality.

- Skagen Lime

with postero-lateral bend shallowly impressed.

stone. Mossen Bentonite Quarry, Kinnekulle,

Anterior rim gently convex, very slightly taper

Viistergotland in Sweden.

ing forwards. Palpebral rim strongly convex an
teriorly and laterally, posteriori y slightly more

Norwegian material.

- Nine cranidia and one

very fragmentary librigena.

Diagnosis.

- Median area three- fifths as long as

wide, with sculptural lines gently concave for

flattened, and with sculptural lines directed abax
ially forwards. Occipital furrow very deep, al
most straight, and 48% as wide as median area.
Occipital ring moderately convex both trans
versely and Iongitudinally, with strong, trans

wards. Glabellar tongue one-quarter as wide as

verse sculptural lines and strong, distinct granu

median area. Preglabellar field one-fifth as Iong

lation; postero-lateral margins strongly serrated.

( sag.)

as glabellar tongue. Occipital furrow al

Occipital

tubercle

small.

Posterior

fixigena

most half as wide as median area.

strongly convex both transversely and Iongitudi

Description. - Cephalon strongly convex, oval in
outline ( genal spines excluded) . Median area

down.

rather convex, oval, 62% as long as wide, with

riori y, the angle with eye being laterally 160°,

nally,

with

anterior

margin

strongly

arched

Librigena very narrow laterally, convex poste

very closely spaced sculptural lines concave for

and provided with a short curved spine; length of

wards at middle part but somewhat disarranged

the spine being about half that of librigena prop

laterally, and with distinct granulation all over

er, with broad base forming an angle with lateral

but mostly concentrated laterally. The three
pairs of lateral glabellar furrows are easily dis-

margin of librigena proper of 145°, and with fine,
closely spaced, longitudinal sculptural lines. Eye
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(tr.) and rather shallow. Sculptural lines posteri
orly concentric to the eye socle. From base of
genal spine and forwards a broad, smooth field
along lateral margin. Doublure very strongly
arched down along median suture, forming a
keel-like feature. Other parts of the doublure not
sufficiently preserved.
Other parts of the dorsal shield not known
with certainty.

socle roughly triangular in cross-section posteri
orly, rapidly tapering forwards and dying out
slightly in front of transverse mid-line. Eye socle
furrow strong and very deeply impressed posteri
orly, tapering very rapidly forwards. Posterior
border furrow coalesced with eye socle furrow at
ioner part, laterally broad and shallow, reaching
genal notch. Postero-lateral corner blunt, very
strongly arched down. Genal notch very wide
Dimensions. IPU Ar. 13504
PMO 20360

b

b,

e

i

j,

k"'

kz

rem1

7.0

8.7

1.7

10.9

10.0

5.1

9.0

6.1

2.0

1.7

2.1

6.9

8.2

1.2

9.8

9.1

4.2

7.0•

5.9

1.8

1.5

2.3

Remarks.
The two works of Angelin (1851,
1854) treating Scandinavian trilobites were re
printed jointly in 1878 edited by G. Lindstrom.
In the preface to this reprint Lindstrom states
1852 as the year of publication of the first work.
This has caused some confusion by later authors
concerning the correct year. Subsequently Wes
tergård (1910, p. 4, footnote) points out that the
year given by Lindstrom is false. His only argu
ment is that the year on the cover of Angelin's
original paper is 1851. The present author has
not found the decisive solution to this problem,
but follows common practice giving the year of
publication as 1851.
The remopleuridid material from Lower Chas
mops Beds of Fågelsång district in Scania, Swed
en, figured by Lindstrom (1953, fig. 6) as Remo
pleurides sexlineatus, does not include any crani
dia. An accurate determination of the material is
therefore impossible at present. The short genal
spine and wide genal notch of the figured libri
gena point towards the genus Sculptaspis. The
author has not seen any pygidia referable to
Sculptaspis, and thus it is unreasonable to in
clude the pygidium of Lindstrom definitely in
this genus. The pygidium strongly recalls those of
certain species of the contemporaneous genus
Remopleurides, especially those of the species
occurring in the Lower Chasmops Beds of Nor
way, e.g. R. affluens n. sp. (cf. pl. 2, figs. �.pl.
3, fig. 12 and pl. 4, fig. 16 ). But it must be
pointed out that librigenae of Scandinavian lower
Caradoc species of Remopleurides have short
genal spines, with lateral margin angular to that
of librigena proper, not unlike those of Sculpta

rem3

strata. The two species have similar cranidial
proportions, as well as distinct granulation on the
median area (slightly stronger in S. sexlineata)
and occipital ring, but the pattern of the sculptur
al lines on the median area immediately sepa
rates them. A quite similar pattern of the sculp
tural lines on the median area is found in the
considerably older S. insculpta n. gen., n. sp. (for
further details see p. 282).
Remopleurides linguatus from the "Trenton
Group" of New York, U.S.A., was erected by
Ruedemann (1901, pp. 56-59, pl. 3, figs. 21-29).
In doing so he pointed out its similarity to S.
sexlineata. lts cranidium differs from that of S.
sexlineata in having a wider glabellar tongue,
transverse and more scarce sculptural lines on
the median area, and an even margin of librigena
proper and genal spine. R. linguatus should
probably be assigned to Sculptaspis as mentioned
above (p. 277).

-

Occurrence.
Lower part of Lower Chasmops
Shale, 4ba. Oslo-Asker: Road section at Økern
veien, Ullern Mill and Oscarshall in Oslo, road
junction Skogveien-Løvenskiolds vei at Jar,
Gyssestad and Slependen in Bærum. Sweden:
Skagen Limestone.
-

.

Sculptaspis sp.
Pl.

13, figs. 16-17

Material.-

One incomplete cranidium, one early
holaspid cranidium, and one small librigena, all
with counterpieces.

spis.

As pointed out above (p. 279) S. sexlineata
seems to be closely related to the type species S.
cordata n. gen., n. sp. from slightly younger

Description.

Median area with distinctly im
pressed lateral glabellar furrows. Palpebral fur
rows strongly incised. Ornamentation on median
-
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area of concentric sculptural lines anteriorly and

Whittington,

laterally, together with a few nodes at lateral

burg limestone, east of Lacey Spring Post Office,

parts. Librigena with long and stender, slightly

Rockingham County, Virginia, U. S. A.

1959,

from lower part of the Edin

curved, genal spine, with a lateral margin which
is even with that of librigena proper. Genal notch
very deep, or perhaps more correctly the base of
the genal spine is located quite far forwards. Eye
socle furrow very deep and broad posteriorly.

Robergiella?

sp.

Pl. 13, figs. 18-19

Dimensions. b

b,

i
1.9
4.0

e

1.2

PMO 74694
PMO 74697

k,

rem1

rem3

rem2

rem4

PMO 74694
PMO 74697

Remarks.

koo
0.8

j,
1.4
3.6

0.5

- One

Material.

fragmentary

cranidium, PMO

& F.

74686.
Nikolaisen, 1961.

Description.

early

holaspid

Coll. G. Henningsmoen

- Median area 60% as long as wide,

gently convex, with large and conspicuous nodes
concentrated laterally and posteriorly. Lateral
glabellar furrows extremely faint, only discern

- The material is preserved in shale

and strongly flattened, and does not permit a
detailed description. The early holaspid crani
dium agrees well with that of

S. erratica

n. sp. (p.

and the librigena is

279,

pl.

12,

fig.

7),

n. gen. ,

comparable in size. The very large genal notch is
also found in young stages in silicified material of
described by Whittington

Remopleurides

(1959),

whereas larger specimens may have the base of
the genal spine located further backwards. The

ible due to difference in colour. Sculptural lines
not present. Glabellar tongue

45 %

as wide as

median area, rather convex (tr. ), slightly increas
ing forwards, and covered with closely spaced
but very small nodes. Preglabellar furrow strong
ly impressed. Preglabellar field broken off in the
present specimen. Dorsal furrow and palpebral
furrow deeply impressed. Palpebral rims strongly
convex (tr. ). Occipital furrow

40%

as wide as

median area. Occipital ring broken off.

fact that the librigena present is a younger stage
is probably the reason for the even lateral margin
of librigena proper and spine.
The median area of this species has sculptural
lines comparable to those described for

pleurides salteri
figs. 1-3) from

Reed

(1899,

pp.

747-748,

Remo
pl. 49,

the somewhat younger Tramore

limestone Formation of Ireland, a species here
regarded as possibly belonging to

Sculptella

S.

sp. does not, however, allow any

doser comparison.

Occurrence.

b

b,

j,
2.5

e

2.1

PMO 74686

2.9*

k,

rem1

PMO 74686

rem2

1.5

k,.,
1.0

rem3

rem4

l. O

1.1

n.

gen. The poor preservation of the Norwegian
material of

Dimensions. -

- Ogygiocaris Shale, 4aa3• Oslo

Asker: Eternit Factory at Slemmestad, Røyken.

Remarks.

-The present cranidium is remarkably

similar to those described and figured as

Remo
pleurides sp. by Dean 1973 (pp. 15-16, pl. 3, figs.
5, 8) from the Keele Range in north-western
Yukon Territory in Canada, and also to those
described and figured by Fortey

5,

figs.

9, 12-14, 16)

1980 (p. 46, pl.
lundehukensis

as Robergiella

from the Valhalla Formation of Spitsbergen. The
age of both the Keele Range and the Spitsbergen
material is regarded as being late Arenig-lower
Llanvirn, and corresponds perfectly well with the

Genus Robergiella Whittington,
1959
Type species.
tington, 1959

age of

R. ?

sp. The Helskjær Shale and Lime

stone is approximately contemporaneous with
the upper part of the slightly more northern Stein

- By original designation of Whit

Limestone

(pp.

which is part of the Caledonian allochton north

431-432). Robergiella sagittalis

(

=

"Orthoceratite

Limestone"),
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of and in the northern part of the Oslo Region.
Studies on the conodont fauna of these deposits
by Kohut (1973) has shown that the upper part
most probably corresponds to the graptolite zone
of Didymograptus bifidus and thus of Middle
Ordovician age as in the sense taken herein.
Other trilobites with strong North American
Arctic affinities have been previously reported
from these and slightly younger strata as well as
Helskjær Shale and Limestone, i.e. a form very
dose to Carolinites recorded by Nikolaisen
(1962) and Cybelurus (Pliomerops sp. of Nikolai
sen 1961 and Miracybele of Nikolaisen 1968),
strengthening the assumption that R.? sp. is re
lated to either the Canadian or the Spitsbergen
form. Certainly the material known hitherto is
too scarce and poorly preserved to fully clarify
this interesting matter, but it is to be hoped that
satisfactory material will be found during future
collecting.
The present cranidium clearly deviates from
the young holaspid cranidium of Sculptaspis erra
tica n. gen., n. sp. (cf. pl. 12, figs. 7) from slightly
younger beds in the succession at the same out
crop in having a wider median area, a broader
glabellar tongue, and a coarser granulation on
lateral parts of median area.
Occurrence. - Helskjær Shale and Limestone.
Nes-Hamar: Road section between Nydal and
Furnes Church.

Genus Remopleurella Dean, 1963
Type species. -By original designation of Dean,
1963 (pp. 249-250), Remopleurides burmeisteri
Bancroft, 1949, from the zone of Onnia superba,
Onnian Stage (upper Caradoc), north bank of
River Onny, west-south-west of Winstanstow
church, South Shropshire, England.
Diagnosis (Dean 1963, emend.) -Cranidium of
typical remopleuridid outline; median area only
gently convex, both transversely and longitudi
nally, with three pairs of deeply-incised glabellar
furrows, those of the first pair noticeably shorter
(tr.) than those of the two other pairs, surface of
test with conspicuous pattern of transverse, thin,
raised lines; glabellar tongue convex (tr.), ex
panding forwards; preglabellar field present, ex
tending across (tr.) anterior margin of glabellar
tongue; occipital ring with even posterior mar
gin; librigenae narrow antero-laterally, with

(1982)

genal spine arising from the genal angle, and
with a smooth field extending along lateral mar
gin of both librigena proper and genal spine;
hypostome as long as, or somewhat longer than,
broad, with median boss large, oval-shaped, oval
areas gently convex, converging backwards axial
ly; thoracic segments with posterior margin of
rachial rings even, pleurae gently convex, with
low fulcral processes; pygidium with convex, rap
idly tapering rachis, distance from rachial end to
axial end about as long as length of rachis, pleu
ral field flattened, distinct interpleural furrows
present, first pair of pleural spine extending be
yond tips of much smaller second pair.
Remarks.

- As discussed in connection with
n. gen. (p. 266), the author is con
vinced that Remopleurella represents one of two
terminal genera in an evolutionary line drawn
from Remopleuridiella through Sculptella. Un
doubtedly Remopleurella is very closely related
to Amphitryon, as previously pointed out by
Whittington 1966 (p. 74). In some morphological
respects Remopleurella seems to occupy an inter
mediate position between Sculptella and Amphi
tryon, although the similarity to Amphitryon is
greater than to Sculptella, as would be expected
when considering the stratigraphical occurrence
of these genera. In Remopleurella the genal
notch has disappeared as opposed to the early
representatives in this evolutionary lineage,
which had the base of the genal spine located far
forward (cf. text-fig. 3). The base of the spine,
when gradually drawn rearwards has caused the
outline of the librigenae found in Remopleurella
(and Amphitryon). Simultaneously the pygidium
has been reduced from five segments to only
two, with an increase in distance between the
rachial and axial ends, which continues after the
reduction to two segments. Whether Remopleur
ella is a valid genus or a junior subjective syn
onym of Amphitryon has been discussed by
Whittington (1966, p. 74), who argued that the
cranidia are alike as well as the hypostomes.
That is correct only when considering the materi
al of R. burmeisteri (Bancroft, 1949) figured by
Dean (1963, pl. 46, figs. 6, 8, 9, 11, 12, non pl.
45, fig. 2). Later Dean (1974) described the new
species Remopleurella impressa (pp. 77-79, pl.
31, figs. 3, 4, 6, 8-11, pl. 33, figs. 10, 14) and the
undoubtedly synonymous Remopleurides sculpti
lis (pp. 74-75, pl. 32, figs. 5, 7, 12, pl. 44, figs. 8,
10, 11), based on far hetter material than that of
R. burmeisteri. He argued that the very wide

Sculptella

glabellar tongue and lack of preglabellar field,

are more similar to that of

together with the much narrower librigenae, sep

that of

arates the genus from

rella

Amphitryon.
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The excel

lently preserved Norwegian material of the genus
has revealed that his assumption concerning the

Remopleurella than
Remopleu

indicating that

Amphitryon,

may be quite widespread as well as having a

long stratigraphical range.

preglabellar field was incorrect; it is also present
in

Remopleurella,

although being very narrow at

the axial line. Furthermore, as pointed out by
Whittington

( 1966,

p. 72, text-fig. 4c) , one libri

gena of the Czech species

A. radians

(Barrande,

1846) , has an unusually narrow antero-lateral

Remopleurella burmeisteri

(Bancroft, 1949)
Pl. 14, figs. 1-18

( ?Caphyra ) sp. -Lamont,
Remopleurides burmeis

part. It seems possible that this librigena repre

D 1945 Remopleurides

sents an atavistic case. Despite all similarities

p. 118 (Listed). D 1949

between the two genera, the present author con

teri

siders that

19-20 (Descr. and figs. of cranidium and libri

Remopleurella

represents a valid ge

nus. One of the species of

angustilingua

Sculptella,

i. e.

S.

n. gen. , n. sp. (pp. 272-274, pl. 10,

figs. 9-17, pl. 11, figs. 1-4) possesses a very
narrow glabellar tongue not unlike that of

phitryon.

Am

This species has also other conspicuous

similarities to

Amphitryon

as pointed out above

(p. 274) , and should perhaps be considered the

most likely ancestral species of
Stratigraphically

Remopleurella

Amphitryon.

appears just be

fore Amphitryon and it is likely that it represents

n. sp. - Bancroft, pp. 300-301, pl. 10, figs.

gena). D 1958

Remopleurides burmeisteri

Ban

croft - Dean, pp. 213, 225 (Listed). D 1963

mopleurella burmeisteri

Re

(Brancroft) - Dean, pp.

250-251, pl. 46, figs. 6, 8-9, 11-12,

non

pl. 45,

fig. 2 (Descr. and figs. of lectotype cranidium,
cranidium, librigena, thoracic segments, and hy
postome). D 1979

Remopleurella

Bruton & Owen,

pp.

216,

218

sp. nov. A (Recorded).

D 1981 Amphitryon? sp. A - Owen, p. 17, pl. 3,
fig. 16 (Short remarks and fig. of cranidium).

a separate branch to Amphitryon, and has devel
oped from one of the species of
than

S. angustilingua.

Sculptella

other

The cranidia of the differ

ent species involved are easy to assign to their

Lectotype.

- A cranidium figured by Bancroft

1949, pl. 10, fig. 19, refigured by Dean 1963, pl.
46, fig. 11. BM In. 42106.

respective genus, and at present no intermediate
form of the two concerned genera is reported.

Remopleurides sculptilis

Dean, 1974 is based

Type stratum and type locality. - Zone of Onnia
superba, Onnian Stage (upper Caradoc). North

detached thoracic segments.

bank of River Onny, 655 m west-south-west of

When establishing the species, Dean hestitat

Wistanstow church, South Shropshire, England.

on pygidia and

ingly referred it to the genus

Remopleurides.

He

was probably aware of the posibility that it could
be referred to Remopleurella and he rated its
likeness to

Amphitryon.
Remopleurides sculptilis

- More than forty cranidia,

four librigenae, seven hypostomes,

three de

The material, on which

tached thoracic segments, two pygidia, and one

is based, is very similar

meraspid cranidium.

to the present Norwegian material of

rella burmeisteri,

Norwegian material.

Remopleu

and leaves little doubt about

Description.

- Cranidium spade-shaped in out

the generic position. The Chair of Kildare Lime

line, 98% as long as wide, gently convex longitu

stone of eastern Ireland, type stratum of R.
sculptilis, also yields cranidia of Remopleurella
impressa, a remopleuridid definitely not belong
ing to Remopleurides. There seems little doubt
that R. sculptilis is synonymous with R. impressa.
Following simple priority, Remopleurides sculpti
lis should be regarded as the senior synonym on

dinally, flattened transversely. Median area oval,

basis of its precedence of position in the work in
question.

The hypostomes figured by Apollonov ( 1974,

67% as long as wide, greatest width just behind
transverse mid-line, very gently convex both
transversely and longitudinally, with very con
spicuous sculpture of raised lines from forwardly
tilted, roofstone-like lamellae. The pattern of the
sculptural lines varies a little among different
specimens, from strongly concave forward to al
most transverse at the mesial part, always strong
ly arched backwards dose to lateral margins,

sp. from beds

more or less disarranged mesially, and with den

high up in the Ashgill of Kazakhstan. U . S. S. R. ,

sity varying from ten to twenty-two lines per mm.

pl. 21, figs. 2- 3) as

Remopleurella

290

F.

Nikolaisen

NORSK GEOLOGISK TIDSSKRIFT 4

(1982)

Three pairs of rather distinctly impressed lateral

absent. Sculptural lines distinct, subconcentric to

glabellar furrows are present.

the eye socle on librigena proper, longitudinal on

Sl,

the most

strongly impressed, moderately convex forwards,

genal spine, and with a narrow, smooth field

26% as long as width of median area. S2 very

along the lateral margin of both librigena proper

narrow, slightly impressed, very slightly convex

and spine. Doublure not properly known.

forwards and as long as Sl. S3 very gently im

Hypostome convex transversely, gently convex

pressed, strongly oblique, straight and 27% as

longitudinally, 87%

long as Sl. Glabellar tongue rather convex trans

across transverse mid-line. Middle body separat

as wide as long, widest

versely, gently convex longitudinally, sloping ob

ed from borders by narrow and shallow furrows

liquely downwards forwards at an angle of 120°,

anteriorly and laterally, posteriorly by a very

41% as wide as median area at base, distinctly

broad (sag. ) and very shallow furrow. Anterior

expanding forwards to become about twice as

margin strongly convex. Anterior wing short and

wide as long, anterior margin distinctly convex,

strongly arched down. Shoulders very gently pro

and with slightly convex forwards sculptural lines

nounced. Postero-lateral projection short but

of slightly varying density. Preglabellar furrow

sharply defined. Posterior wing narrow, steeply

convex,

arched down. Posterior border narrow at axial

distinctly

defined.

Preglabellar

field

forming an angle of about 120° with the glabellar

line, strongly expanding laterally to form triangu

tongue, flattened, considerably wider laterally

lar fields. Posterior border furrow very broad

than at axial line, and with a few sculptural lines

(sag. ) in young specimens, gradually narrowing

subparallel to those on glabellar tongue. Dorsal

according to growth. Middle body almost per

furrow shallow and narrow. Palpebral furrow

fectly oval, anterior part (median boss) large,

shallow, with the postero-lateral bend shallowly

gently convex, and separated from oval areas by

impressed. Anterior pit not present. Anterior

a shallow semi-circular furrow. Oval areas sepa

rim gently convex (tr.), narrow and tapering for

rated from each other by a narrow but very

wards. Palpebral rim very narrow anteriorly,

distinct longitudinal furrow, each oval area with

very rapidly expanding rearwards to become four

very fine and very closely spaced sculptural lines

times as wide posteriorly as anteriorly, very gen

parallel to lateral and posterior margins.

ti y convex, sloping gently downwards inwards,

Thoracic segments with rachial ring 46% as

and with distinet sculptural lines running oblique

wide as complete segment, 25% as long as wide,

ly abaxially forwards. Occipital furrow narrow

gently convex transversely, very sligthly convex

(sag.) and shallow, very slightly convex, 38% as

longitudinally, posterior margin even and unser

wide as median area. Occipital ring gently con
vex transversely, almost flat longitudinally, later

rated, and with very strong and strongly convex
forwards sculptural lines. Ring furrow narrow

al margin even and unserrated, and with distinct

(sag. ), distinctly concave, shallow but sharply

ly convex forwards sculptural lines of somewhat

defined. Articulating half ring very gently convex

varying density. Occipital tubercle very small but

longitudinally, and about half as broad (sag. ) as

distinct, located very dose to occipital furrow.

rachial ring. Pleura very gently convex, with very

Posterior fixigena wedge-shaped, flattened both

strong sculptural lines running outwards and

transversely and longitudinally, anterior margin
not arched down.
Eye semi-annular, broadest anteriorly but ta

slightly obliquely backwards. Anterior pleural
band very gently convex (exsag. ), produced into
a short, slender spine, posterior pleural band

pering gently rearwards, composed of numerous

wedge-shaped, very gently concave, giving rise to

small and closely set lenses. Librigena triangular,

a shallow, ridge-like pleural furrow. Fulcral proe

narrow anteriorly but rapidly widening rear
wards, the angle with the surface of the eye 130°,
anteriorly slightly concave (tr. ), laterally gently
convex, and provided with a long and slender
genal spine, with a lateral margin which is even
with that of librigena proper, its length being
equal to that of librigena proper. Eye socle large,
gently convex, of even width, and extending
from anterior facial suture to posterior facial su
ture. Eye socle furrow shallow. Posterior border
furrow almost completely effaced. Genal notch

ess very low, and fulcral socket almost vanished.
Dorsal furrow shallow but very distinctly de
fined.
Pygidium 97% as long as wide, widest across
transverse mid-line. Rachis half as long as pygi
dium, strongly convex both transversely and lon
gitudinally, triangular. Articulating half ring very
broad (sag. ).

Articulating ring furrow broad

(sag. ) but shallow.

First rachial ring narrow

(sag. ) mesially, becoming rapidly wider dose to
dorsal furrow, posteriorly limited by a very shal-

Middle Ordovician trilob.ites
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low ring furrow. Second rachial ring triangular,

row, and with strong sculptural lines running

rather convex, probably produced into a very

strongly convex forward across each pleural seg-

short postrachial ridge. Pleural field flattened,

ment. First pair of pleural spines reaching be-

with very strongly impressed interpleural fur-

yond tips of sharp and distinctly smaller second

rows, posteriorly also with a shallow axial fur-

pair.

Dimensions. PMO 20418
PMO 20419
PMO 74773
PMO 74774
PMO 74775
PMO 74776
PMO 74783
PMO 74785

PMO 74795
PMO 95704
PMO 95706

PMO 6529

b
3.9
5.0
2.1
2.4
2.1
1.7
4.3
5.8

bl
4.8
6.0
2.6
3.0
2.6
2.1
5.3
7.0

e
0.9
l. O
0.5
0.6
0.5
0.4
1.0
1.2

i
5.3
6.4
2.6
3.0
2.6
2.1
5.6
7.7

it
4.5
5.7
2.2
2.5
2.2
1.8
4.9
6.7

ht

14

h7

1.3
3.3

l. O
1.1
2.8*

0.9*
l. O
2.5*

hs
0.6
0.8
2.3

hrem
0.9
0.9
2.3*

w

X

Zt

0.4

y
0.3

z

0.7

rem1
3.1
3.5
1.4
1.6
1.4
1.1
3.2
4.5

k2

koo
1.9
2.3
0.9
1.0
0.8
0.7
1.8
2.5

3.9*

4.2*

rem3
l. O
1.4
0.5
0.5
0.5
0.4
1.2
1.6

rem2

0.6

1.3
1.7

rem4
1.6
2.3
l. O
1.1
0.9
0.8
1.9
2.8

�

0.7

0.8

Norwegian material agrees very

the pattern of the sculptural lines on the thoracic

well with that from the type locality. As empha

segments is different; transverse on the pleurae

zised by Dean (1959, pp. 222-223, 1963, pp. 250-251), and subsequently by Bruton & Owen
(1979, pp. 220--221), the fauna of the uppermost
part of the Solvang Formati on (
"Upper Chas

in

Remarks. - The

=

R. burmeisteri, strongly convex forwards on
R. impressa. The rachis of the pygidium
seems to be much narrower in R. burmeisteri
than in R. impressa. Noteworthy in this connec
those of

mops Limestone") corresponds very well with

tion are the cranidia from the Pusgillian Venstøp

that of the late Caradoc of Shropshire, England.

Formation of Eastern Raudskjær, Oslo-Asker,

Although the Norwegian material of

rella

Remopleu

from this horizon may differ very slightly

from the British material

of R. burmeisteri,

the

described and figured by Owen

3,

figs.

14-15)

as

Amphitryon?

(1981,

p.

17,

pl.

sp. B, which have

a sculptural pattern on the median area similar to

author regards the material as being conspecific
with that species. The slight differences, such as

that of

length-width proportions of the median area,

(1974,

R. impressa.

The two hypostomes figured by Apollonov
pl.

21,

figs.

2-3)

from the Ashgill of Ka

may be caused by differences in preservation.
Remopleurella impressa Dean (1974, pp. 77-79,

zakhstan, U. S. S. R. , are remarkably similar to

pl.

narrower over the posterior half. Three pygidia

figs. 3-4,

those of

R. burmeisteri.

They differ in being

6, 8--11, pl. 33, figs. 10, 14),
junior synonym of Remopleurella sculptilis
(Dean 1974, pp. 74-75, pl. 32, figs. 5, 7, 12, pl.
44, figs. 8, 10-- 11) from the considerably younger

reported by Apollonov 1974 (pp. 19--20, pl. 19,
figs. 14-16) were referred to Amphitryon sp. ,

Rawtheyan Kildare Limestone of eastern Ireland

Judging from Apollonov's illustrations, the pygi

31,

but they may also belong to

Remopleurella.

is also strikingly similar to the Norwegian materi

dia seem to be intermediate between

al of

rella and Amphitryon,
burmeisteri in having

R. burmeisteri.
R. impressa, which

The holotype cranidium of
is distorted, has a shorter

median area, while the paratype cranidium has

Remopleu
R.

and differ from that of

shorter rachis and more

convex pleural fields.

equal proportions to Norwegian specimens of the
same size. However, the median area of

impressa

R.

has slightly convex forwards sculptural

Occurrence.

- Abundant in the uppermost part

of the Solvang Formation

(

=

"Upper Chasmops

lines, as opposed to the concave pattern in the

Limestone, 4b6") in the western part of the

Norwegian material of

Oslo-Asker district: Ostøya (approx.

R. burmeisteri.

Similarly,

2.5

m be-
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low top), Terneholmen (approx. 2 m below top),
and Eastern Raudskjær ( 1 . 7-1 . 8 m below top).
Venstøp Formation: Nakkholmen (0 . 85-1 .02 m
above base).

Description. - Cranidium suboval in outline, dis
tinctly wider than long. Median area oval, almost
two-thirds as long as wide , widest across trans
verse mid-line, almost flattened, and with the
test completely smooth except for the three pairs

Genus Amphitryon Hawle & Corda,
1 847
Type species.

-

By original designation Amphi

tryon Murchisonii Hawle & Corda, 1847 (subjec
tive synonym of

Caphyra radians Barrande ,

1846, p. 32) from the Kralftv Dvftr Formation
(Ashgill) of Bohemia, Czechoslovakia.

of

conspicuous

strongly

lateral

impressed,

glabellar

rather

furrows.

convex

Sl

forwards,

about 30 % as long as width of median area. S2
much less strongly impressed , very slightly con
vex forwards, 20 % as long as width of median
area. S3 very shallow, strongly oblique , only
17 % as long as Sl . Glabellar tongue is largely
broken off in the specimen, but the width be
tween anterior ends of palpebral rims is 20 % the

Remarks. - For discussion of relationship, see
Sculptella n. gen . (p. 265), Sculptaspis n. gen . (p.
276) and Remopleurella (p . 288).

width of median area. Palpebral furrow narrow
and shallow , with postero-lateral bend extremely
faintly impressed . Palpebral rim rather broad,
only slightly broader posteriorly than anteriorly,
very slightly convex in cross-section, sloping gen
tly downwards inwards , and very gently arched

Amphitryon sp .

down in lateral view. Occipital furrow shallow

Pl. 15, fig. l

and almost straight, 30 % as wide as median

D 1979 Remopleurella sp . nov . - Owen, p. 25 1

area. Occipital ring depressed, strongly convex

(Listed).

transversely , very slightly convex longitudinally ,

D 1979 Remopleurella sp.

nov. B -

Bruton & Owen, p. 218 (Listed).

and with even, unserrated posterior margin. Oc
cipital tubercle large and prominent , located

Material. - Only one fragmentary cranidium,

dose to occipital furrow.

PMO 74760 . Coll . D . L. Bruton, 1966 .

Dimensions. PMO 74760

b

e

0.8

i
4.7

j,
4.2

koo
1.3

rem1

2.7

rem4

0.8

Remarks. - This cranidium is included in the

Occurrence. - Høgberg Member of the Solvang

genus Amphitryon on the basis of the following

Formation:

characters; the almost flattened and smooth me

Tyrifjorden, Ringerike district.

Western side of Frognøya ,

Lake

dian area, the very narrow base of glabellar
tongue , only a very slight postero-lateral bend of
palpebral furrow, the short occipital furrow, and
the depressed occipital ring. The cranidium al
most certainly represents a new species, but
more complete material is needed to formally
name it. A. sp. differs from the type species in
having a shorter median area, much broader pal

Genus Robergia Wiman , 1 905
Type species. - By monotypy, Remopleurides mi
crophthalmus Linnarsson, 1 875, from Ogygio
caris Shale (lower Llandeilo). 6 nsvedsblicken,
Jlimtland , Sweden.

pebral rims, and shorter occipital furrow .
Possibly A. sp. is more closely related to A .

radians angustatus (Tornquist, 1884, pp . 36--37,
pl . l, figs. 35-38) from the lower Ashgill Treta

Robergia sparsa n . sp .
Pl. 15, figs. 2-7

spis Shale of Jlimtland in Sweden than to the

Name. - From Latin sparsus, few, rare , scat

nominate subspecies. The broad palpebral rims

tered, referring to the rarity of the species.

indicates this. Besides having even broader pal
pebral rims than A. radians angustatus, it differs

Holotype. - A fragmentary cranidium, PMO

from this in having a shorter median area and a

7505 5 . Coll. F. Nikolaisen, 1967 . Pl. 1 5 , figs.

narrower base of the glabellar tongue .

2-3 .
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but sharply defined. Anterior rim very slightly

Shale, 4aa . Road section between Nydal and

convex in cross-section,

Furnes Church, Nes-Hamar district.

gradually into preglabellar field. Palpebral rim of

Other material. - Ten rather fragmentary crani

sharply defined median furrow producing an

narrow and

passing

moderate and even width, with a narrow but
dia, some small fragments of thoracic segments,

open V -shape in cross-section, and with sculptur

and five pygidia.

al lines parallel to margins. Occipital furrow nar
row and shallow, straight at middle part but con

Diagnosis. - Median area three-fifths as long as

cave forwards laterally, its width being 44% that

wide, very finely sculptured, with a median fur

of median area. Occipital ring moderately con

row anteriorly . Glabellar tongue short, three

vex transversely, flattened longitudinally, 33%

fifths as wide as median area. Occipital furrow

as long as wide. Occipital tuberde small. Posteri

less than half as wide as median area. Pygidium

or fixigenae not properly preserved in present

subquadrate, four-fifths as long as wide, rachis

material.

with six rings, first pair of pleural spines located

Librigena and hypostome unknown.

far behind rachial end .

Thoracic segment with rachial ring 66% as
wide as complete segment, 21% as long as wide,

Description. - Cranidium 95% as long as wide.

and with thin but dosely spaced, slightly concave

Median area 61% as long as wide, very slightly

forwards sculptural lines. Ring furrow convex

convex, with a short and shallow longitudinal

(tr . ), relatively broad (sag . ) but shallow. Articu

furrow on the anterior part, and with extremely

lating half ring convex (sag . ), half as broad (sag . )

fine and very dosely spaced sculptural lines run

a s rachial ring a t axial line, and with faint, sculp

ning convex forwards on median anterior part,

tural lines which are convex forwards . Pleural

longitudinally on mesial and lateral parts, but

field flattened, subrectangular, only slightly wi

transversely on posterior part. Three pairs of

der than long. Dorsal furrow shallow, not well

narrow but very strongly impressed lateral gla

defined.

bellar furrows. Sl moderately convex forwards,

Pygidium flattened, 81% as long as wide,

with a short forwardly directed bend at the ioner

somewhat wider posteriorly than anteriorly. Ra

end, 24% as long as width of median area, and

chis prominent, strongly convex (tr . ), 42% as

with the distance between the two furrows 72%

wide as pygidium, gradually tapering rearwards

the length of each furrow. S2 open inverted V 

to reach 67% the length of pygidium, produced

shaped, with the ioner part straight, the lateral

rearwards into a postrachial ridge. Rachis com

part

posed of six rachial rings, the first one with a

somewhat

convex

forwards

and

more

strongly impressed, 32% as long as width of

distinct incision posteriorly. Pleural field rather

median area, and with a rather short distance

flat ; with interpleural 'furrows' developed as very

between the two furrows. S3 very narrow but
sharply defined, straight, directed abaxially ob

low ridges, and with very fine sculptural lines
running transversely posteriori y,
anteriorly

liquely forwards, 15% as long as width of me

gradually becoming directed abaxially obliquely

dian area. Glabellar tongue bulbous, overhang

forward. First pair of pleural spines prominent,

ing the preglabellar field, with strongly convex

located very dose to postero-lateral corners, sec

lateral margins, 60% as wide as median area,

ond pair somewhat smaller and blunter, located

55% as long as wide, and with very fine and

about half-way betweeh lateral margin and axial

dosely spaced, forwardly convex sculptural lines.

line, third pair very blunt, located dose to axial

Preglabellar furrow shallow . Preglabellar field

line. Dorsal furrow strongly impressed anterior

narrow (sag . ) and list-like, slightly broader later

ly, rapidly dying out rearwards. Doublure broad,

ally than at axial line. Dorsal furrow narrow and

reaching a line drawn from antero-lateral corner

shallow. Palpebral furrow narrow and shallow

of pygidium to rachial end .

Dimensions. -

b
PMO 75055
PMO S. 1817
PMO 95792

7.6
10.8
10.5
w

PMO 75056
PMO 75058
20

-

Geologisk Tidsskr.

5.3
5.7
4/82

b,
12.4

l.S

X

y
2.7
3.3

2.2

h
8.0*
1 1 .6*
14.2*

koo

z

z,

3.9
5.0

4.6
5.1

z2
5.2
5.6

e

8.8*
13.0*
14.2*

3.6

k2

rem1

rem3

rem4

4.5
7.4

1.5
2. 1

4.8
7.0*
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Remarks. -The longitudinal furrow on the anter

Church. Oslo-Asker: Røykenveien at Dambo,

ior part of the median area has earlier been

and Slemmestad in Røyken.

reported in R.

yukonensis Lenz & Churkin

(1966, pp. 41-44, pl. 4, pl. 5, figs. 1-5) from the

Upper Ordovician of Yukon Territory, U.S.A.
This species is quite unlike R. sparsa, and prob
ably represents a separate genus as intimated by
Lenz & Churkin, possibly together with R.
deckeri Cooper, 1953 and the specimen R. sp. of
Chugaeva 1964 (p. 29, pl. l, fig. 5) from the
uppermost Middle Ordovician of north-eastern
U.S.S.R. Material of the apparently related R.
deckeri from the Middle Ordovician Copenhagen
Formation of Nevada, U.S.A., was described
and figured by Ross & Shaw (1972, p. 16, pl. l,
figs. 16-21). The longitudinal furrow in the crani
dium of R. yukonensis was then thought to be
accentuated by crushing in the specimen, and not
considered as an original feature, thus was not
reported in the described material. As far as can
be judged from the figured material, a shallow
furrow is present as in R. sparsa, although this
species is not closely related. The author has had
the opportunity of studying the beautifully pre
served Swedish material from the Llandeilo Ogy
giocaris Shale of Jåmtland, recorded by Thors
lund (1937, p. 11) as Robergia n. sp. The crani
dium of this underscribed species has a short but
very distinct furrow between S3 as in R. sparsa,
and the cranidia of the two species can hardly be
separated. However, the pygidium is completely
different. It is much narrower in R. n. sp. than in
R. sparsa, and has the very small first pair of
pleural spines located opposite rachial end, and
the large pointed second pair located at postero
lateral corners. The pygidium of the Swedish
species seems to occupy an intermediate position
between that of R. sparsa and that of the North
American species R. schlotheimi (Billings, 1865).
The cranidium of R. schlotheimi is remarkably
similar to those of R. sparsa and R. n. sp. when
not considering the longitudinal furrow on me
dian area of the two latter.

Robergia microphthalma

(Linnarsson, 1875)

PL 15, figs. s-14
D 1875 Remopleurides microphthalmus n. sp. Linnarsson, pp. 494-495, pl. 22, fig. 3 (Descr.
and fig. of cranidium). D 1898 Dicellocephalus
microphthalmus (Linrs.) - Holm, pp. 464-467,
pl. l, figs. 1-2 (Descr. and figs. of librigenae and
pygidium).

D 1905 Robergia

microphthalmus

Lns. - Wiman, pp. 77-78, pl. 5, figs. 1-4 (Re
marks and figs. of cranidia and pygidium).
D ?1907 Robergia microphthalma Lnrs. sp. Moberg, pp. 83-87, pl. l, fig. 4 (Remarks and
fig. of cranidium). D 1913 Robergia microphthal
ma Linrs. sp. - Hadding, p. 78, pl. 8, figs. 15-18
(Remarks and figs. of cranidia and pygidia).
D ?1913 Robergia microphthalma Linrs. var.
scanica n. var. - Hadding, p. 78, pl. 8, fig. 19
(Short descr. and fig. of original of Moberg

1907) . D 1950 Robergia microphthalmus (Lin
narsson, 1875) - Whittington, pp. 543-544, pl.
71, figs. 1-8 (Descr. and figs. of holotype crani
dium, librigena of Holm 1898, cranidium and
pygidium of Wiman 1905, and pygidium of Rad
ding 1913). D 1953 Robergia microphthalma Størmer, p. 109 (Recorded). D 1963 Robergia
microphthalma - Skjeseth, pp. 72, 74 (Record
ed).
Holotype (by monotypy) . - A broken and incom
plete cranidium figured by Linnarsson 1875, pl.
22, fig. 3, SGU unnumbered, from the Ogygio
caris Shale at Onsvedsbacken, Jåmtland in Swe
den.
Norwegian material. - Twenty more or less frag
mentary cranidia, one poorly preserved libri
gena, several fragments of thoracic segments,

Occurrence. - Ogygiocaris Shale, 4aa. Nes-Ha

and twelve more or less fragmentary pygidia.

mar: Road section between Nydal and Furnes
Dimensions. -

PMO
PMO
PMO
PMO
PMO
PMO

74868
74869
74874
74880
74898
95647

b

b,

e

7.4
6.0
7.5

8.4
6.8
8.6

1.0
0.8

5.3
7.6

6.0
8.6

1.1

1.1
0.7
0.9

9.1
6.5
9.8
9.5
6.4
8.3

h
8.0
5.7
8.9
8.6
5.9
7.4

koo
4.6
2.9
4.3
4.0
3.2
4.3

kz

rem1

rem3

rem4

4.4
3.4
4.5
5.2
3.0
4.6

3.0
2.6
3.0

5.2
3.7
5.1
5.1
3.6
4.9

2.3
3.0
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PMO 74966
PMO 74973
PMO 74975

w

X

y

z

8.3
8.1
7.5

3.5
3.0
3.3

4.9
4.5
3.9

6.6
5.8
5.7

Remarks. -The present material agrees well with
the Swedish material of R. microphthalma. It
seems to differ only very slightly in having a
somewhat narrower pygidium with smaller pleu
ral spines. In Jamtland, Sweden, R. microphthal
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z2
4.9
4.7
4.1

7.0
6.0
6.0

Institutionen, Uppsala Universitet), and Dr. Roland Skoglund
(Sveriges geologiska undersokning, Uppsala).
Dr. A. W. Owen has kindly-reviewed the manuscript and
offered valuable advice for its improvement, whilst Drs. S.
Henry Williams and David A. T. Harper kindly helped im
prove my English.

ma is found in the Ogygiocaris Shale, which in
cludes the graptolite zones of Climacrograptus
pusillus and Nemagraptus gracilis. The higher of
these corresponds quite well with the occurrence
of the Norwegian material.
R. microphthalma may be related to R. sparsa
n. sp. (pp. 292-294, pl. 15, figs. 2-7), a species
which appears earlier in the succession in the
same area (probably zone of Didymograptus
murchisoni). The cranidium of R. sparsa is sepa
rated by its longitudinal furrow at anterior mesial
part of median area. The most conspicuous dif
ference is found in the pygidia. In R. sparsa it is
widest posteriorly, with the first pair of pleural
spines located far behind rachial end, whereas in
R. microphthalma it is widest anteriorly, with the
first pair of pleural spines located opposite ra
chial end.
The most similar North American species is R.
major Raymond (1920, pp. 281-282, 1925, pp.
60-61, pl. 3, figs. 6-10) from approximately
Llandeilo deposits of Virginia, U.S.A. The crani
dia can hardly be separated, but the pygidium of
R. major is narrower and more quadrate-shaped
than that of R. microphthalma.
Occurrence. - Hovindsholm Shale. Ringsaker:
Road section just south of the farm Heramb, and
river bank at eastem side of Brumundelva near
Holmen (28-48 m from base of formation).
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Plate l
Figs. 1-5. Remop/eurides paucus n. sp. . ..... ...... ........... .................. ... ......... ........ .. p. 236
Figs. 1-2. Dorsal and anterior views of paratype cranidium. PMO 74658. Lower Chasmops Shale, 4ba, 5--8 m below Lower
Chasmops Limestone, 4bfl. Amestadtangen, Asker. Coll. N. Spjeldnæs, 1951. x 5.
Figs. 3-5. Dorsal, anterior and right lateral views of holotype cranidium. PMO 74659. Horizon, locality and collection as figs. 1-2.
X 6 112.
.

.

.

.

.

.

.

Figs. 6-15. Remopleurides affluens n. sp. ................ . ... ........ ..... ... ..... ............... .. ........... p. 238
Fig. 6. Dorsal view of paratype cranidium. PMO 63197. Lower Chasmops Shale, 4ba, third limestone bed below top. Opposite
Skarpsno, Bygdøy in Oslo. Coll. T. Ørvig, 1941. x 3 112.
Figs. 7-8. Dorsal and anterior views of paratype cranidium. PMO 74740. Lower Chasmops Shale. 4ba, uppermost limestone bed.
Just south of Lagmannen, Snarøya, Bærum, Oslo-Asker. Coll. F. Nikolaisen, 1968. x 3.
Fig. 9. Right lateral view of large, slightly crushed paratype cranidium. PMO 3650. Lower Chasmops Shale, 4ba, uppermost.
Bygdøy in Oslo. Coll. unknown. x 3.
Fig. 10. Ventral view of paratype hypostome. PMO 63261. Horizon, locality and collection as fig. 6. x 10.
Figs. 11-12. Dorsal and right lateral views of paratype eighth thoracic segment showing stout macrospine. PMO 63234. Horizon,
locality and collection as fig. 6. x 7 112.
Figs. 13-15. Dorsal, anterior-posterior and ventral-posterior views of almost complete, enroled holotype dorsal shield. PMO
74744. Lower Chasmops Limestone, 4bfl, 0.5--1.0 m above Lower Chasmops Shale, 4ba. Knerten, Steilene in Nesodden, Oslo
Asker district. Coll. J. F. Bockelie, 1967. x 3.
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Plate 2
Figs. 1-5. Remopleurides affluens n. sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . p. 238
Fig. l. Right dorso-lateral view of paratype librigena showing smooth field along lateral margin. PMO 74739. Lower Chasmops
Shale, 4ba, approximately l m below Lower Chasmops Limestone, 4b�. Just north of Lagmannen, Snarøya, Bærum, Oslo-Asker.
Coll. F. Nikolaisen, 1968. x 7.
Fig. 2. Right dorso-lateral view of paratype librigena with complete genal spine. PMO 88127. Lower Chasmops Shale, 4ba, third
limestone bed below top. Opposite Skarpsno, Bygdøy in Oslo. Coll. T. Ørvig, 1941. x 6.
Fig. 3. Dorsal view of paratype incomplete thorax consisting of first to eighth segment. PMO 88125. Horizon, locality and
collection as fig. 2. x 5 1/2.
Fig. 4. Dorsal view of paratype pygidium with one attached thoracic segment. PMO 63203. Horizon, locality and collection as fig.
2. X 7 1/2.
Fig. 5. Dorsal view of somewhat distorted paratype pygidium. PMO 74746. Lower Chasmops Shale, 4ba, approximately 0.5 m
below Lower Chasmops Limestone, 4b�. Just south of Lagmannen, Snarøya, Bærum, Oslo-Asker. Colt. F. Nikolaisen, 1968.
X 12.
Fig. 6. Remopleurides aff. affluens n. sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

p. 241

Dorsal view of very slightly distorted pygidium. PMO 55288. Lower Chasmops Limestone, 4b�. Road section at Norderhov,
Ringerike. Colt. J. Kiær, 1923. x 8.
Figs. 7-13. Remopleurides kullsbergensis Warburg, 1925 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

p. 241

Figs. 7-8. Dorsal and anterior views of lectotype incomplete dorsal shield. IPU Ser. Dl no. ar. 408. Kullsberg Limestone.
Kullsberg, Dalarne, Sweden. x 3. Original of Warburg 1925, pl. l, figs. 1-4.
Figs. 9-10. Anterior and teft lateral view of distorted cephalon. PMO 7363. Lower Chasmops Shale, 4ba. Bratterud, western side
of Røysetangen, Ringerike. Coll. J. Kiær, 1913. x 7.
Fig. 11. Dorsal view of pygidium. PMO 74671. Horizon, locality and collection as figs. 9-10. x 8.
Fig. 12. Dorsal view of small pygidium. PMO 74840. Horizon and locality as figs. 9-10. Colt. F. Nikolaisen, 1967. x 16.
Fig. 13. Dorsal view of last three thoracic scgments showing smooth area on mesial part of rachal ring of ninth segment due to
presence of macrospine on the preceding segment. PMO 7336. Horizon, locality and collection as figs. 9-10. x 6.
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Plate 3
Figs.1-4. Remopleurides

kullsbergensis

p. 241

Warburg, 1925

Figs. 1-2. Dorsal and anterior views of somewhat distorted but complete cephalon. PMO 20624. Lower Chasmops Shale, 4ba.

Bratterud, western side of Røysetangen, Ringerike. Coll. J. Kiær, 1913. X 4.

Figs. �. Dorsal and right lateral views of small incomplete cephalon with one attached thoracic segment. PMO 74670. Horizon

J.

and Iocality as figs.1-2. Coll. H. Soot-Ryen and
Figs. 5-10. Remopleurides

laevigatus

F. Bockelie, 1965. x 10.

n. sp. ............. .. ..... ..... ............ ....... ..... ............ ......

p. 243

Figs.5--6. Dorsal and left altera! views of holotype cranidium and three attached thoracic segments. PMO 7359. Lower Chasmops

J.

Shale, 4bu. Bratterud, western side of Røysetangen, Ringerike. Coll.
Figs.

7-8.

Kiær, 1913. x 4.

Dorsal and anterior views of paratype cranidium. PMO 7726. Lower Chasmops Shale, 4ba, upper part with great

abundance of the brachiopod

Christiania holtedahli.

Bratterud, western side of Røysetangen, Ringerike. Coll. Excursion, 1923.

X 5.

Figs.9-10.Left lateral and teft antero-ventrally veiws of paratype librigena. PMO 95680. Horizon, locality and collection as figs.5-

6.

X 51/2.

Fig. 11.

Remop/eurides

sp. A ...... ..... ............ ................ ... .. ....... ... .... .......... ....... ....

p. 261

Ventral view of partially exfoliated hypostome. PMO 4271. Ampyx Limestone, 4a�. Gullerud, western side of Røysetangen,
Ringerike. Coll. O. Holtedahl, 1915. x 8.
Fig. 12. Remop/eurides sp. B
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p. 262

Dorsal view of internat mould of pygidium with one attached thoracic segment. PMO 74847. Lower Chasmops Shale, 4bu, lower
part.Bjørnsvikveien, dose to syenite dyke at Drammensveien, Slependen, Bærum, Oslo-Asker. Coll.

J.

F. Bockelie, 1965. x 16.
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Plate 4
Figs. 1-12. Remopleurides lunnerensis n. sp. .................................................................. p. 246
Figs.1-3.Dorsal, anterior and right lateral views of holotype cranidium. PMO 68508. Almost certainly upper part of the Kirkerud
Group. Outcrop in the small forest between Nerby and Helgehagen, Lunner, Hadeland. Coll. L. Størmer, 1951. x 5 112.
Fig. 4. Dorsal view of partially exfoliated, incomplete paratype thorax consisting of first to seventh segment.PMO 68493. Horizon,
locality and collection as figs. 1-3. x 4.
Fig. 5. Dorsal view of large, broken paratype thoracic segment. PMO 95664. Horizon, locality and collection as figs. 1-3. X 7.
Figs. 6--7. Ventral and left lateral views of small paratype hypostome. PMO 88135. Horizon, locality and collection as figs. 1-3.
X 30.
Fig. 8. Dorsal view of paratype pygidium with one attached thoracic segment. PMO 16092. Horizon, locality and collection as figs.
1-3. X 10.
Fig. 9. Dorsal view of paratype pygidium with one attached thoracic segment. PMO 74742. Horizon, locality and collection as figs.
1-3. X 9.
Fig. 10. Left dorso-lateral view of small but complete paratype librigena.PMO 88133. Horizon, locality and collection as figs. 1-3.
X 11.
Fig. 11. Right dorso-lateral view of paratype librigena. PMO 88134. Horizon, locality and collection as figs. 1-3. x 7.
Fig. 12. Ventral view of librigena. PMO 88132. Horizon, locality and collection as figs. 1-3. x 6.
Figs. 1�15. Remopleurides sp. C ... ... ............... .......................... ............. . ..............

p. 262

Dorsal, left lateral and anterior views of cranidium. PMO 82106. Kirkerud Group, estimated 40 m below top. 300 m northwest of
Solvang, Lunner, Hadeland. Co!!. Ø Lauritzen, 1968. x 5.
Fig. 16.Remopleurides sp. F ....... ........ ............................ ..... ... ............................

p. 263

Latex east. Dorsal view of pygidium with four attached thoracic segments. Note hole after stout, hollow macrospine on first
segment preserved. PMO 74828. Upper Chasmops Shale, 4by. Northern railroad tunnel, Hvalstad, Asker. Coll. N. Spjeldnæs,
1950. X 8.
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Plate 5
Figs. 1-6. Rerrwpleurides perspicax n. sp.
p. 248
Figs. 1-5. Holotype enrolled dorsal mield. l, dorsal view. 2, anterior view illustrating relative size of cranidium and pygidium. 3,
left lateral view. 4, ventral view. 5, dorsal view of anterior thoracic part showing stout macrospine on eighth segment. PMO 74682.
Solvang Formation, 8 m below Venstøp Formation. Eastern Raudskjær, Asker. Coll. J. F. Bockelie, 1968. x 6.
Fig. 6. Dorsal view of densely granulated paratype cranidium. PMO 74720. Solvang Formation, "lllaenus-bed", approximately 7 m
below Venstøp Formation. Eastern Raudskjær, Asker. Coll. F. Nikolaisen, 1967. x 10.
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Plate 6
Figs. 1-8. Remopleurides perspicax n. sp. ................. ............................................... .... p. 248
Fig. l. Dorsal view of paratype cranidium. PMO 74722. Solvang Formation, 8 m below Venstøp Formation. Eastern Raudskjær,
Asker. Coll. F. Nikolaisen, 1968. x 6.
Fig. 2. Dorsal view of somewhat distorted paratype cranidium with matrix fixed along lateral glabellar furrows. PMO 74725.
Solvang Formation, "Illaenus-bed". Between Rolfstangen and Pelevika, Snarøya, Bærum, Oslo-Asker. Coll. R. Mii.nnil, 1967.
X 6.
Fig. 3. Dorsal view of almost completely smooth paratype cranidium. PMO 74665. Norderhov Formation. Vestbråten, Røysetan
gen, Ringerike. Coll. J. Kiær, 1920. x 6.
Figs. 4-5. Right lateral and ventral views of paratype librigena. PMO 88146. Horizon, locality and collection as fig. 3. x 4.
Fig. 6. Dorsal view of paratype pygidium with three attached distorted thoracic segments. PMO 74714. Probably Norderhov
Formation. Frok, Ringerike. Coll. D. L. Bruton and G. Hamar, 1966. x 8.
Fig. 7. Dorsal view of para type pygidium with two attached somewhat distorted thoracic segments. PMO 74717. Solvang
Formation, 2 m below Venstøp Formation. Terneholmen, Asker. Coll. F. Nikolaisen, 1964. x 8.
Fig. 8. Dorsal view of incomplete paratype thorax. PMO 74757. Horizon and locality as fig. 7. Coll. J. Kiær, 1921, x 8.
Figs. �Il. Remopleurides sp. G .............................................. ................ .......... ....

p. 264

Dorsal, anterior and teft lateral views of cranidium. PMO 74726. Solvang Formation. Ringsås, Ringerike. Coll. O. Holtedahl,
1912. X 9.
Figs. 12-14. Remopleurides aff.perspicax n. sp. .. .......................... .................... ............... p. 251
Dorsal, anterior and left lateral views of small distorted cranidium. PMO 5899. Solvang Formation, uppermost limestone bed.
Southern Skjærholmen, Nesodden, Oslo-Asker district. Coll. J. Kiær, 1921. x 10.
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Plate 7
Figs. 1-10. Remopleurides variolaris n. sp.
p. 253
Figs. 1-3. Dorsal, posterior and anterior right lateral views of predominantly exfoliated, broken holotype dorsal shield. PMO 5598.
Solvang Formation, approximately 2 m bleow Venstøp Formation. Terneholmen, Asker. Coll. Excursion (J. Kiær), 1922. x 3.
Figs. 4--5. Right lateral and postero-lateral views of somewhat distorted, incomplete paratype cephalon (librigena accidentally
partly broken off in fig. 4). PMO 74724. Horizon, locality and collection as figs. 1-3. x 4.
Fig. 6. Dorsal view of left paratype librigena. PMO 74794. Solvang Formation, 1.7 m below Venstøp Formation. Eastern
Raudskjær, Asker. Coll. F. Nikolaisen, 1964. x 7 1/2.
Fig. 7. Dorsal view of paratype right librigena. PMO 74793. Horizon and locality as fig. 6. Coll. F. Nikolaisen, 1967. x 4.
Fig. 8. Dorsal view of paratype pygidium with two attached thoracic segments. PMO 5475. Solvang Formation, uppermost.
Nakkholmen, Bunnefjorden in Oslo. Coll. Excursion (J. Kiær), 1927. x 12.
Fig. 9. Latex east. Dorsal view of paratype pygidium with four attached thoracic segments. PMO 95765. Solvang Formation, 2 m
below Venstøp Formation. Eastern Raudskjær, Asker. Coll. J. F. Bockelie, 1968. x 5.
Fig. 10. Dorsal view of small, partially exfoliated paratype pygidium. PMO 74758. Horizon, locality and collection as fig. 6. x 15.
Fig. 11. Ventral view of small paratype hypostome. PMO 74709. Horizon, locality and collection as fig. 6. x 15.
Fig. 12. Ventral view of paratype hypostome. PMO 74708. Horizon, locality and collection as fig. 6. x 15.
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Plate 8
Figs. 1-9. Remopleurides variolaris n. sp.

p. 253

Fig. l. Dorsal view of distorted, smooth paratype cranidium. PMO 74705. Solvang Formation. Northern point of Gåsøya, Bærum,
Osl(}-Asker. Coll. G. Hamar, 1967. x 4.
Fig. 2. Dorsal view of slightly sculptured paratype cranidium. Note slightly darker lateral glabellar furrows. PMO 74719. Solvang
Formation. Bjerkøya, Asker. Coll. S. Skjeseth, 1952(?). x 5.
Fig. 3. Dorsal view of distorted, strongly sculptured paratype cranidium. PMO 74706. Solvang Formation, approximately 2 m
below Venstøp Formation. Tcrneholmen, Asker. Coll. F. Nikolaisen, 1964. x 6.
Fig. 4. Dorsal view of longitudinally compressed paratype cranidium. PMO 16094. Solvang Formation, uppermost. Nakkholmen,
Bunnefjorden in Oslo. Coll. Excursion (J. Kiær), 1927. x 6.
Fig. 5. Dorsal view of transversally slightly compressed paratype cranidium. PMO 16093. Horizon, locality and collection as fig. 4.
X 5.
Figs. &-7. Anterior and ventral views of somewhat distorted, incomplete paratype cephalon. Same specimen as pl. 7, figs. 4-5.
PMO 74724. Horizon and locality as fig. 3. Coll. Excursion (J. Kiær), 1922. x 4.
Fig. 8. Dorsal view of paratype meraspid cranidium, corresponding to postdegree O stage of Whittington 1959. PMO 82105a.
Horizon and locality as fig. 3. Coll. F. Nikolaisen, 1967. x 30.
Fig. 9. Dorsal view of paratype late meraspid cranidium. PMO 82103. Horizon and locality as fig. 3. Coll. F. Nikolaisen, 1967.
X 30.
Fig. 10. RetrWpleurides aff. variolaris n. sp. .... ............ ..... ............. ........ ........ ................ p. 258
Dorsal view of pygidium with two attached thoracic segments. PMO 74727. Sol vang Formation, "Illaenus-bcd". Just north of
Lagmannen, Snarøya, Bærum, Osl(}-Asker. Coll. J. F. Bockelie, 1965. x 8.
Figs. 11-13. Remopleurides inusitatus n. sp. ....... .......... ........... ................... ........ .....

p. 252
Dorsal, anterior and left lateral views of holotype cranidium. PMO 9119. Høgberg Member of the Solvang Formation. Western
side of Frognøya, Lake Tyrifjorden, Ringerike. Coll. J. Kiær, 1914. x 3.
. .

.

.

.

.

Figs. 14-16. Remop/eurides privus n. sp. .... ............................................ ............... . .. ...

p. 251

Dorsal, anterior and right lateral views of holotype cranidium. PMO 75059. Uppermost part of the Solvang Formation. Road
section at Norderhov, Ringerike. Coll. Excursion, 1960. x 4.
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Plate 9
Figs. 1-4. Remop/eurides granensis Størmer, 1945 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

p. 258

Figs. 1-2. Dorsal and anterior views of partially exfoliated holotype cranidium. PMO 65082a. Gagnum Shale Member of the
Lunner Formation. Northeastern side of Rokotjern,Gran,Hadeland. Coll. J. A. Dons,1944. x 5. Original of Størmcr 1945,pl. 4,
fig. 4, also figured by Owen 1981,pl. l, figs. 5 and 9.
Fig. 3. Right lateral view of incomplete thorax showing fourth to eighth segment. Note densely granulated anterior pleural bands
with distinct flange laterally. PMO 98290. Horizon as figs. 1-2. Granset, Hadeland. Coll. A. W. & G. Owen, 1977. x 8 112.
Original of Owen 1981, pl. l, figs. 11-12.
Fig. 4. Latex east. Dorsal view of pygidium with one attached thoracic segment. PMO 106178. Horizon and locality as fig. 3. Coll.
A. W. Owen,1977. x 71!2.
Figs. 5--7. Remop/eurides sp. H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

p. 264
Fig. 5. Dorsal view of fragmentary cranidium. PMO 75061. Høgberg Member of the Solvang Formation. Western side of
Frognøya, Lake Tyrifjorden, Ringerike. Coll. D. L. Bruton, 1966. x 10.
Fig. 6. Dorsal view of somewhat distorted thoracic segment. PMO 75064. Horizon, locality and collection as fig. 5. x 10.
Fig. 7. Dorsal view of small librigena. PMO 75062. Horizon, Iocality and collection as fig. 5. x 15.
Fig. 8. Remopleurides sp. E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

p. 263

Dorsal view of partially exfoliated cranidium. PMO 74741. Cyclocrinus Beds,Furuberg Formation. Furuberget,Nes-Hamar. Coll.
O. Holtedahl, 1907. x 4.
Figs. 9-18. Scu/ptel/a scripta n. gen.,n. sp.

p. 268

Figs. 9-11, 14. Dorsal, anterior and teft lateral views of holotype cranidium, and detail of glabellar tongue showing preglabellar
field. PMO 74666. Ampyx Limestone,4afl,lower part. Western side of Bygdøy,opposite Kaffeskjær in Oslo. Coll. F. Nikolaisen,
1960. Figs. 9-11 X 6,fig. 14 X 22.
Fig. 12. Dorsal view of dorso-ventrally compressed, pyritized paratype cranidium. PMO 95065. Ampyx Beds. Saltboden Light,
Frierfjorden, Skien-Langesund. Coll. Excursion, 1936. x 7.
Fig. 13. Dorsal view of small,longitudinally compressed paratype cranidium. PMO 74678. Horizon and locality as figs. 9-11. Coll.
F. Nikolaisen, 1961. x 7.
Fig. 15. Ventral view of incomplete paratype hypostome. PMO 74685. Ampyx Limestone, 4afl. Eastern side of Semsvannet,
Asker. Coll. D. L. Bruton, 1967. x 8.
Fig. 16. Dorsal view of almost complete paratype thoracic segment. PMO 88125. Ampyx Limestone, 4afl. Huk, Bygdøy, Oslo.
Coll. W. C. Brøgger, 1882. x 5.
Fig. 17. Dorsal view of almost complete paratype pygidium. PMO 3724. Horizon, locality and collection as fig. 16. x 14.
Fig. 18. Dorsal view of paratype young meraspid pygidium,corresponding well with transistory pygidia of degree O of Whittington
1959. PMO 88126. Horizon, locality and collection as fig. 16. x 30.
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Plate 10
Figs. 1-8.

Sculptella scriptoides

p. 271

n. gen., n. sp.

Figs. 1-4. Dorsal, anterior and teft lateral views of holotype eranidium, and detail of glabellar tongue showing preglabellar field.
PMO 74674. Ampyx Limestone, 4afl, upper part. Isle! at Vollen in Asker. Coll. F. Nikolaisen, 1959. Figs. 1-3 x 6, fig. 4 X 18.
Fig. 5. Right dorso-lateral view of paratype librigena. Polyester east made from two pieees of the same librigena, one of them
being an external eounterpieee. PMO 2943 and 95469. Ampyx Limestone, 4afl. Håkavik, Asker. Coll. O. Holtedahl, unknown.
X 4.

Fig. 6. Dorsal view of ventral mould of doublure of paratype pygidium. PMO 74849. Ampyx Limestone, 4afl, 24-27 m above base.
Tørtberg, Oslo. Coll. H.-F. Grorud, 1939. x 8.
Fig. 7. Latex east. Dorsal view of paratype pygidium. PMO 81811. Ampyx Limestone, 4afl. Paradisbukta, Bygdøy, Oslo. Coll.

J.

F. Boekelie, 1966. x 8.
Fig. 8. Dorsal view of ineompletc paratype thoraeie segment. PMO 4028. Ampyx Limestone, 4afl. Betwecn Arnestadstrand and
Holmen, Asker. Colt.
Figs. 9-17.

J.

Kiær, 1898. x 5.

Sculptel/a angustilingua

n. gen., n. sp.

p. 272

Fig. 9. Dorsal view of ineomplete paratype cranidium. PMO 74679. Ampyx Limestone and Shale, 4afl, fragment beds in the
lowermost part. Gullerud, western side of Røysetangen, Ringerike. Coll.

W.

C. Brøgger, 1881. x 7.

Fig. 10. Dorsal view of large, fragmentary paratype cranidium. Note very thin test. PMO 20314. Horizon, locality and collection as
fig. 9. X 7.
Figs. 11-13. Dorsal, anterior and teft lateral views of holotype eranidium. PMO 4246. Ampyx Limestone and Shale, 4afl, lower
part. Norderhov, Ringerike. Coll.

J.

Kiær, 1915. x 7.

Fig. 14. Anterior view of detail of glabellar tongue of paratype eranidium. PMO 74689. Horizon, loeality and eolleetion as fig. 9.
X 36.

Fig. 15. Right dorso-lateral view of small paratype librigena. PMO 74680. Ampyx Limestone and Shale, 4afl, fragment beds in the
lowermost part. Beach profile below Gomnes, western side of Røysetangen, Ringerike. Colt.

J.

Kiær, 1914. x 7 1/2.

Fig. 16. Left dorso-lateral view of paratype librigena. PMO 74681. Horizon, loeality and eolleetion as fig. 15. x 7 1/2.
Fig. 17. Left dorso-lateral view of paratype librigena. Note large genal noteh. PMO 4234. Horizon, loeality and colleetion as fig. 9.
X

7.
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Plate 11
p. 272

Figs. 1-4. Sculptel/a angustilingua n. gen., n. sp.

Fig. l. Silieone rubber east. Ventral view of paratype hypostome, partially exfoliated. PMO 4319. Ampyx Limestone and Shale,
4afl, fragment beds in the Iowermost part. Beaeh profile below Gomnes, western side of Røysctangen, Ringerike. Coll. J. Kiær,
1913.

X

121/2.

Fig. 2. Anterior view of small paratype eranidium. PMO 74690. Ampyx Limestone and Shale, 4afl,

3-4

m above base. Road

seetion between Gullerud and Kullerud, western side of Røysetangen, Ringerike. Coll. L. Størmer and G. Henningsmoen, 1941.
X

15.

Fig. 3.Dorsal view of fragmentary paratype thoracie segment, probably representing the seventh segment. PMO 055la.Horizon as
fig. l. Gullerud, western side of Røysetangen, Ringerike. Coll. W. C. Brøgger, 187�1881.

x

12.

Fig. 4. Dorsal view of fragmentary paratype pygidium. PMO 0551b. Horizon, locality and eollection as fig. 3.

x

18.

Figs. 5--12. Sculptaspis cordata n. gen., n. sp. ............................................................
Figs.

5-8.

p. 278

Dorsal, left antero-lateral and anterior views of ineomplete holotype eephalon, and detail of glabellar tongue showing

preglabellar field. PMO 5288. Lower Chasmops Limestone, 4bfl. Northern Langøy in Bunnefjorden, Nesodden, Oslo-Asker.
Coll. W. C. Brøgger, year unknown. Figs. 5--7

X

6, fig. 8

X

21.

Fig. 9. Latex east. Left lateral view of fragmentary paratype librigena showing keel-like doublure along the median suture. PMO
100507. Horizon, locality and eollection as figs.

5-8.

x

7 1/2.

Figs. 10-12. Dorsal, anterior and left lateral views of large, distorted paratype eranidium. PMO 20362. Lower Chasmops Shale,
4ba. Lindøya, Bunnefjorden in Oslo. Coll. J. Kiær, 1894.

x

3 1/2.

Figs. B-17. Scu/ptaspis insculpta n. gen., n. sp. ......... ........................ ........................ . .....

p. 281

Figs.1J-.. 16. Dorsal, left lateral and anterior views of holotype eranidium, and detail of glabellar tongue showing preglabellar field.
PMO 3663. Ogygiocaris Shale, 4aa3• Hukodden, Bygdøy, Oslo. Coll. unknown, old collection. Figs. 13-15

x

8,

fig. 16

x

24.

Fig. 17. Dorsal view of distorted, late meraspid paratype eranidium. PMO 74699. Ogygiocaris Shale, 4aa3• Elnestangen, Asker.
Coll. G. Henningsmoen, 1959.

x

15.
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Plate 12
p. 279
Figs. 1- 7. Sculptaspis erratica n. gen., n. sp.
Figs. 1- 4. Dorsal, anterior and right lateral views of holotype cranidium, and detail of glabellar tongue showing preglabellar field.
PMO 74703. Ogygiocaris Shale, 4aa. Road section between Nydat and Furnes Church, Nes-Hamar. Coll. F. Nikolaisen, 1969. Fig.
l X 71/2, figs. 2- 3 X 7, fig. 4 X 18.
Fig. 5. Silicone rubber east. Right dorso-antero-lateral view of fragmentary paratype cephalon. PMO 60393. Ogygiocaris Shale,
4aa. Road section at Muggerudkleiva, Heistad, Eiker-Sandsvær. Coll. L. Størmer, 1925-1927. x 61/2.
Fig. 6. Dorsal view of paratype cranidium. PMO 67194. Ogygiocaris Shale, 4aa. Sterudstranda, Nes. Colt. S. Skjeseth, 1950.
X 7112.
Fig. 7. Dorsal view of early holaspid paratype cranidium. PMO 74702. Horizon and locality as figs. 1- 4. Coll. S. Skjeseth, 1950.
X 12.
Figs. 8--10. Sculptaspis pannucea n. gen., n. sp.

p. 282

Dorsal, anterior and right lateral views of holotype cranidium. PMO 74687. Ampyx Limestone, 4a�, upper part. Islet at Vollen,
Asker. Colt. G. Henningsmoen and F. Nikolaisen, 1959. x 8.
Figs. 11-13. Sculptaspis sexlineata (Angelin, 1851) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

p. 285

Dorsal, anterior and right lateral views of large, distorted cranidium. PMO 20360. Lower Chasmops Shale, 4ba. Oscarshall,
Bygdøy, Oslo. Coll. unknown, old collection. x 3112.
Figs. 14-18. Sculptaspis impolita n. gen., n. sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . p. 283
Figs. 14-17. Dorsal, anterior and teft lateral views of holotype cranidium, and detail of glabellar tongue showing preglabellar field.
PMO S. 1944. Lower Chasmops Shale, 4ba. Eastern end of second railroad tunnel, west of Billingstad Station, Asker. Colt. N.
Spjeldnæs, 1952. Figs. 14-16 x 8, fig. 17 x 36.
Fig. 18. Dorso-anterior view of fragmentary paratype cranidium showing sculpture. PMO 74750. Lower Chasmops Shale, 4ba,
uppermost. Jevnaker-Norderhov-Åra road junction, Ringerike. Colt. G. Hamar, 1968. x 91/2.
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Plate 13
Figs. 1-3.

Sculptaspis sexlineata

(Angelin, 1851) .......................

p. 285

.

Figs. 1-2. Dorsal and anterior views of almost complete holotype cephalon. IPU Ar. 13504. Skagen Limestone. Mossen Bentonite
Quarry, Kinnekulle, Vastergiitland, Sweden.

x 4.

Original of Angelin 1851, pl. 9, figs. 7-7a.

Fig. 3. Detail of glabellar tongue showing preglabellar field. Same specimen as pl. 12, figs. 11-13. PMO 2360. Lower Chasmops
Shale, 4ba. Oscarshall, Bygdøy, Oslo. Coll. unknown, old collection.
Figs. 4-13.

Sculptella(?) nonscripta n.

gen., n. sp

.
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p. 274

Fig. 4. Dorsal view of small paratype cranidium. PMO 4322. Ampyx Limestone and Shale, 4aØ. Beach profilc bclow Gomncs,

western side of Røysetangen, Ringerike. Coll. J. Kiær, 1915.
Fig.

5.

x 7112.

Dorsal view of paratype cranidium. PMO 74667. Ampyx Limestone, 4aØ. Road section at Snarøyveien just north-east of

Fornebu Airport, Snarøya, Bærum, Oslo-Asker. Colt. D. L. Bruton, 1967.

x

7 112.

Figs. 6-9. Detail of glabellar tongue showing preglabellar field, and right lateral, anterior and dorsal views of holotype cranidium.
PMO 74668. Horizon and locality as fig. 5. Colt. F. Nikolaisen, 1967. Fig. 6

x 15,

figs. 7-9

x

5.

Figs. 10-12. Dorsal, antcrior and teft lateral views of large, distorted paratype cranidium. PMO 74669. Ampyx Limestone, 4aØ.
!slet at Vollen, Asker. Colt. F. Nikolaisen, 1968.

x

4.

Fig. 13. Dorsal view of longitudinally slightly compressed pratype cranidium. PMO 6008. Ampyx Limestone, 4a�. Southern side of
Holtekilen, Bærum, Oslo-Asker. Coll. P. S., 1904.
Figs. 14-15.

Sculptella aff. scripta

x

7 112.

n. gen., n. sp. ........ ............................................... .......

p. 270

Dorsal and anterior views of cranidium. PMO 74683. Ampyx Limestone and Shale, 4a�, fragment beds in the lowermost part.
Gullerud, western side of Røysetangen, Ringerike. Coll. W. C. Brøgger, 1879.
Figs.

16-17. Sculptaspis

x

7 112.

sp. ...... ... ................ . .... .......................... . . ........ .......... . .. ..

p. 286

Fig. 16. Dorsal view of fragmentary cranidium. PMO 74697. Ogygiocaris Shale" 4aa3, loose block. Profile at Eternit Factory,
Slemmestad, Røyken, Oslo-Asker. Coll. G. Henningsmoen, 1961.

x

10.

Fig. 17. Dorsal view of small right librigena. PMO 74695. Horizon, locality and collcction as fig. 16.
Figs. 18-19.

Robergiella?

x

10.

sp. .................. ........ ................ .. .......................... ........ ..

p. 287

Dorsal and anterior views of small cranidium. PMO 74686. Helskjær Limestone and Shale. Road section between Nydal and
Furnes Church, Nes-Hamar. Coll. G. Henningsmoen and F. Nikolaisen, 1961.

x

10.
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Plate 14
............................ .....

Figs. 1-18. Remop/eurel/a burmeisteri (Bancroft, 1949)

p. 289

Figs.1-3.Dorsal, anterior and right lateral views of almost complete cranidium. PMO 74783. Solvang Formation, approximately 2
m below Venstøp Formation. Terneholmen, Asker. Coll. F. Nikolaisen, 1964.

x

8.

Figs. 4-6. Detail of glabeUar tongue showing preglabellar field, and dorsal and anterior views of almost complete cranidium. PMO
74785. Horizon, locality and collection as figs. 1-3. Fig. 4

x

9, figs. 5--6

x

6.

Fig. 7. Dorsal view of incomplete meraspid cranidium. PMO 75015. Solvang Formation, 1.7 m below Venstøp Formation. Eastern
Raudskjær, Asker. Coll. F. Nikolaisen, 1967.

x

32.

Fig. 8. Dorsal view of young holaspid cranidium. PMO 74773. Solvang Formation. Ostøya, Bærum, Oslo-Asker. Coll. Th. Vogt,
1908.
Fig.

X

15.

9. Dorsal view of young holaspid cranidium. PMO 74775. Horizon, locality and collection as figs. 1-3. x

15.

Fig. 10. Dorsal view of partially exfoliatcd cranidium. Note the very thin test. PMO 20419. Horizon, locality and collection as fig.
8.

X

7.

Fig. 11. Ventral view of small, incomplete hypostome. Note the very broad (sag.) posterior border furrow, PMO 74795. Horizon,
locality and collection as fig. 7.

x

20.

Fig. 12. Ventral view of large, incomplete hypostome. Note the very narrow (sag.) posterior border furrow. PMO 95706. Horizon
and locality as figs. 1-3. Coll. F. Nikolaisen, 1967.

x

10.

Figs. 13--14. Ventral and left lateral views of almost complete hypostome. PMO 95704. Horizon and locality as figs. 1-3. Coll. F.
Nikolaisen, 1967.

x

20.

Fig. 15. Dorsal view of small, incomplete thoracic segment. PMO 74996. Horizon and locality as fig. 7. Coll. F. Nikolaisen, 1968.
X

16.

Fig. 16. Dorsal view of very small, almost complete pygidium. PMO 6529. Horizon and locality as figs. 1-3. Coll. Excursion
Kiær), 1922.

x

(J.

45.

Fig. 17. Dorsal view of incomplete left librigena. PMO 74777. Horizon and locality as fig. 7. Coll. F. Nikolaisen, 1964.

x

4.

Fig. 18. Dorsal view of almost complete left librigena. PMO 74778. Horizon and locality as fig. 7. Coll. F. Nikolaisen, 1964.

x

5.
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Plate 15
Fig. l. Amphitryon sp. . . . . . . . . . . . . . . . . . . . . .

p. 292

Dorsal view of incomplete cranidium. PMO 74760. Høgberg Member of the Solvang Formation. Western side of Frognøya, Lake
Tyrifjorden, Ringerike. CoU. O. L. Bruton, 1966. x 9 1/2.
Figs. 2-7. Robergia sparsa n. sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

p. 292

Figs. 2-3. Dorsal and anterior views of holotype cranidium. PMO 75055. Ogygiocaris Shale, 4aa. Road section between Nydal and
Furnes Church, Nes-Hamar. CoU. F. Nikolaisen, 1967. x 5.
Figs. 4-5. Dorsal and right lateral views of large paratype cranidium. PMO S. 1817. Ogygiocaris Shale, 4aa3. Slemmestad,
Røyken, Oslo-Asker. Coll. L. Størmer, 1937. x 4.
Fig. 6. Dorsal view of almost complete paratype pygidium. PMO 75056. Horizon and locality as figs. 2-3. Coll. F. Nikolaisen,
1969. X 8.
Fig. 7. Dorsal view of incomplete paratype pygidium. PMO 75058. Horizon and Iocality as figs. 2-3. Coll. S. Skjeseth, 1950. x 8.
Figs. 8--14. Robergia microphthalma (Linnarsson, 1875)

.

................ .......................................

p. 294

Fig. 8. Dorsal view of complete dorsal shield (Iibrigenae not visible in the figure) in moulting position. PIU unnumbered.
Ogygiocaris Shale. Frtisiin, Jamtland, Sweden. Coii. P. Thorslund. x 5.
Fig. 9. Dorsal view of cranidium. PMO 74868. Hovindsholm Shale. Heramb, Ringsaker. Coll. S. Skjeseth, 1950. x 5.
Fig. 10. Dorsal view of transversally slightly compressed cranidium. PMO 95647. Horizon, locality and collection as fig. 9. x 5.
Fig. 11. Dorsal view of fragmentary cranidium with sculptural lines preserved. PMO 74889. Horizon, locality and collection as fig.
9. x 7 112.
Fig. 12. Dorsal view of almost complete pygidium. PMO 74966. Horizon, locality and coiiection as fig. 9. x 5.
Fig. 13. Dorsal view of almost complete pygidium. PMO 74973. Hovindsholm Shale, Holmen, Brumunddal, Ringsaker. Coii. S.
Skjeseth, 1952. x 5.
Fig. 14. Dorsal view of complete thoracic segment. PMO 95660. Horizon, locality and collection as fig. 9. x 5.
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