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The described trilobite fauna occurs in beds immediately underlying the Upper Didymograptus Shale
(Llanvim). A total of 34 species belonging to 21 genera are identified. The trilobites consist almost
entirely of Baltoscandian types, but a fauna! link to the trilobite fauna of the serpentine Otta Conglomer
ate in central Norway, and to Western Newfoundland is documented. Five new species are described:
Geragnostus hadros n.sp., Ogmosaphus tropidalox n. sp. , Megistaspis (Heraspis) /aticauda n. sp. , Megista
spis (Megistaspidella) giganteus n. sp. , Megistaspis (Megistaspidel/a) maximus n. sp. Other recognised
genera include: Carolinites, Telephina, Turgicephalus, Bronteopsis, 11/aenus, Scotoharpes, Cybelurus and
Metopolichas as well as the species Asaphus (Neoasaphus) platyurus Angelin, 1854. The latter, in part,
documents the presence of the boundary between the Olandian and Viruan Series (Lower and Middle
Ordovician) in the Oslo Region.

B. T. G. Wandds, Oljedirektoratet, Box 600, N-4001 Stavanger, Norway.

Studies of the boundary between the Orthoceras
Limestone and the Upper Didymograptus Shale
and the contained trilobites has shown that there
is a distinct lithological unit between the compact
Endoceras Limestone and the dark Upper Didy
mograptus Shale which corresponds to the so
called transition beds. Here the transition beds
are defined as a lithostratigraphical unit of pale
weathering altemating thin bedded limestones,
nodular limestones and shales varying in thick
ness from less than l m in the area around Oslo
to several metres in the Modum, Hadeland and
Nes-Hamar Districts. Previously the transition
beds were also defined biostratigraphically to in
clude the upper vertical range of the trilobite
genus Megistaspis. It is shown in this study that
the lithological and biostratigraphical boundaries
only coincide at Furnes. At other localities the
genus Megistaspis occurs both in the transition
beds and well into the overlying Upper Didymo
graptus Shale.
New lithostratigraphical units for the Ordovi
cian strata in the Oslo Region are in preparation
(Bockelie et al.), but until they are published,
the classification of Størmer (1953) is followed.
In 1950 a research project on the Middle Or
dovician of the Oslo Region was initiated by
Størmer (Størmer 1953). This was the most ex
tensive paper dealing with the transition beds

and its fauna. The object of this study was taken
from a list by Henningsmoen (1965b). In this list
of fossils for the Orthoceras Limestone of the
Oslo Region were 21 species of trilobites from
the transition beds. All of these species are re
vised herein with the exception of Ptychopyge
sp., Ampyx mammilatus and Hemisphaeroco
ryphe n. sp. aff. pseudohemicranium (Niesz
kowski 1859), forms not identified in old or new
collections. Nikolaisen (1962, p: 14) reported a
specimen of komaspidid aff. Carolinites (Pl. 2: I)
from 2 m leve! in the profile at Helskjær, an
identification which R. A. Fortey (1982, pers.
comm.) informs me is correct.
Other works of interest dealing with the beds
of the lowermost part of the Ogygiocaris Series
are Brøgger (1882), Bjørlykke (1898), Holtedahl
(1909), Størmer (1934), Skjeseth (1955 and
1963), Henningsmoen (1960, 1969 and 1971),
Nikolaisen (1963), Berry (1964), Kohut (1972)
and Skaar (1972).

Localities in Norway
Vikersundbakken (NM562449). - Heggen Area,
Modum District: by the road to the ski jump at
Vikersundbakken. Trilobites from the lowermost
part of the Ogygiocaris Series in this area almost
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name introduced for the transition beds in this
area by Skjeseth (1963).

Furnes (PN099472). - Nes-Hamar District: a
small rise by the road junction near Furnes

CD KREKLING
® VIKERSUNDBAKKEN
@ HOVODDEN
@ NES CHURCH
@ HELSKJÆR
@ FURNES

Church, north of Hamar. The locality is now
almost completely covered by vegetation, and
this was also the case regarding the lower few
metres of the transition beds when the locality
was visited by Henningsmoen in 1961.

I

have

redrawn his profile measurements from his un
published field notes.

Stablum (Stavlum) (NM444161). - Krekling,
Eiker-Sandsvær District: by the road opposite
the farm. The locality was measured by Skaar
(1972) who identified 1.2 m of shaly beds with
limestone nodules on top of the Orthoceras
Limestone.

I have collected and identified only a

few specimens from these beds:

Asaphus (Asa
phus) striatus (Boeck, 1838), Cyrtometopus clavi
frons (Dalman, 1827), Megistaspis (Megistaspi
della) sp. indet., and one ostracod Conchoprimi
tia sp.
The transition beds in the Oslo area are ex
posed at several localities (Størmer 1953 and

\
KIEN

Skaar 1972), where less than l m of transition
beds are present.

I

have only been able to con

firm the occurrence of

Asaphus (A. ) striatus and
Megistaspis (Megistaspi

indeterminate parts of

della) sp. from own and previous collecting.

NGESUN

Fig. l. Map of the Oslo Region showing localities where the

transition beds have been examined (after Størmer, 1953).

exclusively come from the Vikersundbakken lo
cality, but two other complete sections of the

Stratigraphical significance of the
trilobites and comparison with some
other areas
The deposition of the Orthoceras Limestone in

the Oslo Region was a result of a shallowing

during the late Arenig-early Llanvirn (Jaanusson

transition beds are exposed by the road below

1973). At this time the Orthoceras Limestone

the main locality (NM561448) and on the north

was deposited in the central Baltoscandian Con

em hillside in Kalvedalen (NM56344431).

facies belt as well as the Oslo Region. By mid

Hovodden (NM785952). -Hadeland District: a
peninsula on the eastem shore of Randsfjorden.
The locality has been described by Størmer
(1953, p. 89) and Skaar (1972), but has yielded
relatively few specimens.

Llanvim times a transgression took place (Bru
ton & Owen 1982, p. 13), but the Oslo Region
and the central Baltoscandian Confacies belt
shared trilobite genera and species in common
also in a short period after the start of the trans
gression. A comparison with the Gigas Lime

Helskjær (PN088329). - Helgøya, Nes-Hamar

stone of Sweden shows almost full agreement

District: at the beach. This locality was measured

regarding the trilobite faunas. Bohlin (1955) in

and collected by Størmer (1953) and Hennings

cluded a list of 13 genera of trilobites identified

moen (1961). The locality is the type locality of

from the Gigas Limestone of bland. Johansson

the Helskjær Shale and Limestone Member, a

(1976) added two more genera from the Gigas
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Limestone at Kinnekulle, Vastergotland. Com
parison with the trilobite faunas from the Gigas
Limestone of Sweden and the lowermost part of
the Ogygiocaris Series in the Oslo Region shows
that 13 of the 15 genera identified from Sweden
are in common (86.7%- Simpson 1960, Index 2
of faunal resemblance) (the two genera not iden
tified being Odontopleura and Celmus), and of
the 13 identified species 8 are in common
(61.5%- Simpson Index 2).
In Sweden the boundary between the Olan
dian and Viruan Series is not recognised on litho
logical evidence, but only by a sharp fauna!
change, the most important being the last occur
rence of the genus Megistaspis (represented by
M. (Megistaspidella) gigas (Angelin, 1851)) and
the first appearance of Asaphus (Neoasaphus)
(represented by A. (N.) platyurus Angelin, 1854),
see: Jaanusson & Mutvei 1953, 1982; Jaanusson
1960b, 1982a, b, c; R66musoks 1960; Mannil
1966; Jaanusson, Larsson & Karis 1982; Jaanus
son & Karis 1982, and Karis & Larsson 1982.
The succession of M. (M.) giganteus (closely re
lated toM. (M.) gigas) and A. (N.) platyurus at
Furnes, strongly indicates the presence of this
boundary also in Norway.
The range of Megistaspis and Ogygiocaris
overlap each other at Vikersundbakken and
Helskjær, and Skjeseth (1963, p. 63) also reports
O. cf. dilatata from the transition beds at Furnes.
Although present, only very few specimens of
Ogygiocaris are found to occur within the range
of Megistaspis, while specimens of Ogygiocaris
are common already in the shale, limestone and
limestone nodules just above the last occurrence
of Megistaspis. In Sweden the Gigas Limestone is
succeeded by more limestone development in
Vastergotland, Ostergotland, Oland as well as in
Jamtland. The only record of Ogygiocaris from
these beds is found in Johansson {1977), who
reported O. dilatata in a grey limestone bed be
tween the red Gigas and Platyurus Limestone at
Gullhogen, Vastergotland, and specimens of O.
sarsi from slightly younger beds at Kinnekulle.
The Anderso (Ogygiocaris) Shale in Jamtland, in
which species of Ogygiocaris also occur (Hadding
1913 and Henningsmoen 1960), is now regarded

Fig. 2. Measured sections at the four most important localities.
Stippled lines mark the boundary between the transition beds
and the lowermost part of the Upper Didymograptus Shale as
defined by the author. The profile from Furnes is redrawn from
Henningsmoen ( unpubl. field notes).
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Trilobites recorded from the lowermost part of the
Oslo Region, Norway.
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Telephina (TelephinaJ aulaata Nikolahen, 1963
Telephina (Telephina) viriosa Nikolafsen, 1963
TeZ.ephina (TeZ.ephinaJ mobezogi CHadding. 1913)

F1•1ly ASAPHIOAE Bur•eister,

1843

Asap hus (Aøaphua) st:riatus CBoeck, 1838)
Asap hus (Asaphus) cf. striatus
Asaphus (Asaphus? J sp.
Asaphus (Neoasaphus) platyurus AngeUn, 1854
Ogmasaphus tzoopidal.oz n. sp.
Pseudobasiticus perstriatus (Bohlin. 1955)
Negistaspis (Heraspis) heroica Bohlin. 1960
Megistaspis (Heraspis) laticauda n. sp.
Møgistaspis (Megistaspidel.la) giganteue n. sp.
Megistaspis (Megistaspidel/.a) maximus n. sp.
Megistaspis (Megistaspidel.ta) sp. A
Megistaspis (Megistaspidetla) sp. 8
Megistaspis (Megistaspidel.la) sp. indet.
Niobe frontalis (Dalman. 1827)
Ogygiocaris sarsi Angelin, 1878
Ogygiocaris sarsi sarsi Angelin, 1878

Fa•ily

NJLEJDAE Angelin,

1854

?Nileus sp.

Faølily

SCUTELLUJDAE Richter&Richter.

1955

Turgicephalus cf. turgidus (Whittington.
Bron.teopsis holtedahti Skjeseth, 1955

1965)

ILLAENIDAE Ha"'le&Corda, 1847
IlLaenus aduneus Jaanusson. 1957
Family HARPIDlDAE Hawle&Corda, 1847
Scotohar>pes rotundus CBohlin. 1955>
Family TRINUCLEIDAE Hawle&Corda, 1847

Fa•ily

Botrioides? buccutentus (An_gelin. 1854)
Botrioides? sp.

RAPHIOPHORIDAE Angelin, 1854
Ampyx nasutue Da l man. 1827
Fa•t ly CHEIRURIDAE Salter, 1864
Cyrtometopus cLavifron.s (Oalman, 1827)
Falllily PllOHERIDAE RayMond, 1913
Ptiomera fischer>i CEichvald. 1825)
Family PTERYG OMETOPIDAE Reed, 1905
Falllily

Pter>ygometopus sp.
Family ENCRINURIOAE Angelin,

1854
Cybelurus cf. mirus CBillings. 1865)
Family llCHIOAE Ha�!�le&Corda, 1847
Metopolichas celorr-hin? CAngelin. 1854)

as an occurrence of Llandeilo age (Jaanusson &
Karis 1982; Karis 1982).
A comparison of the Swedish localities men
tioned above and eastwards into the Baltic Re
gion is well established (e.g. Jaanusson & Mutvei
1953, pp. 29-31), and several of the species de
scribed herein are also reported to occur in the
Baltic Region.
Southeastwards, in Scania, the Komstad Lime
stone is succeeded in part by Upper Didymo
graptus Shale and in part by even younger (Llan
deilo) beds (Bergstrom & Nilsson 1974). How
ever, no trilobites are recorded. Further south,
on Bornholm, the break becomes greater as beds
belonging to the upper part of the Diplograptus
multidens Zone (Cardocian) rest on top of the
Komstad Limestone (Bergstrom & Nilsson
1974).
The Baltoscandian and NorthAmerican affin
ities of the brachiopods and trilobites from the

Fig. 3. List of trilobites
recorded from the
lowermost part of the
Ogygiocaris Series, Oslo
Region.

serpentine Otta Conglomerate have been docu
mented by Bruton & Harper (1981). Nine trilo
bite genera were identified of which five are in
common with those described herein from the
Oslo Region. Although only one identified spe
eies (Pliomerafzscheri (Eichwald 1825)) occurs in
both places, the presence of Megistaspis sp.
(probably belonging to one of the latest appear
ing subgenera of the genus) and Asaphus (Neoa
saphus)? which in Baltoscandia documents the
boundary between the Olandian and Viruan
Series, as well as Turgicephalus and Cybelurus,
shows that at least part of the serpentine Otta
Conglomerate was deposited at the same time as
the lowermost part of the Ogygiocaris Series in
the Oslo Region (early Llanvim), as also stated
by Bruton & Harper (1981, p. 157). Their state
ment was supported by comparison of the trilo
bites and expecially the brachiopods with North
American faunas.
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Following Fortey (1980), Arthrorhachidae Ray
mond, 1913, Trinodidae Howell, 1935 and Ger
agnostidae Howell, 1935 are regarded as junior
synonyms of Metagnostidae.

Genus

Geragnostus Howell, 1935

Type species. - Agnostus sidenbladhi Linnarson,
1869 from the Ceratopyge Limestone (Zone 4) of
Mossebo at Hunneberg in Vastergotland, Swe
den.
Geragnostus hadros

n. sp.

Pl. 1: A-G.
Derivation of name.-

From the Greek hadros

well developed, large.
Holotype.

A pygidium (PM0102 666 - internat
mould) found 0.2 m above base of the transition
beds at Vikersundbakken.
-

Paratype.

-A cephalon (PM090496 - internat
mould) found in the uppermost part of the transi
tion beds, 8.3 m above base, at Furnes.

Material, localities and horizon.

Fig. 5. Geragnostus hadros n.sp. Reconstruction of cephalon
drawn from paratype (PL 1: D), x10, and pygidium from
holotype (PL 1: B), x7.5.

Whittington (1965) described 32 trilobite gen
era from the Middle Table Head Formation at
Table Point and Table Cove, Western New
foundland. The percentage of taxa in common
with the Newfoundland collections and the here
in described 21 different genera is as high as
47. 6% (Simpson 1960, Index 2 ). The faunal link
represented by the number of genera in common
(10) is further strengthened if the Otta fauna is
considered, and by the fact that several of the
other genera listed by Whittington which are not
recorded herein, are reported to occur in the
Oslo Region in beds below and/or above the
transition beds (Triarthrus, Shumardia, Harpides
and Lonchodomas - Brøgger 1882; Størmer
1922; Skjeseth 1952; Henningsmoen 1959, 1963,
1964 and 1965b; and Nikolaisen 1961b and 1965).
Systematic section
Family METAGNOSTIDAE Jaekel, 1909
Subfamily METAGNOSTINAE Jaekel, 1909

-A rare trilo
bite, at the type locality found in the transition
beds and the lowermost part of the Upper Didy
mograptus Shale, 0.2-5.4 m above the Ortho
ceras Limestone, and at Furnes in the limestone
beds in the upper part of the transition beds,
7.75--8. 3 m above base. This probably corre
sponds to the uppermost part of the Kunda
Stage.
Diagnosis.

- The glabellar muscle impressions
show a pattern typical of the Arthrorhachis/Ge
ragnostus/Trinodus group (Fortey 1980, p. 25)
but the 6P and SP muscle impressions are of
almost equal size, and the anterior transverse
furrow is situated well in front of the transverse
furrow between them. A glabellar tubercle is
situated immediately behind the anterior trans
verse furrow. The sides of the pygidial rachis
narrow slightly backwards at the level of the two
first rings, and parallel along the terminal piece.
The median keel divides the two first rings, and
the terminal piece carries a small terminal node.
Description. -

The cephalon has a length of 0.9- 1.0 times the posterior width. The glabella occu
pies 0.6 the sagittal length, and carries a glabellar
tubercle situated dose to the anterior transverse
furrow. On the external surface of the glabella
only the glabellar tubercle and the transverse
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furrow are visible with faint indications of its
forward- and outward-curving lateral ends. The
6P and SP muscle impressions are approximately
equal in size, and are the dominating features on
the internal mould of the glabella. The dividing
transverse furrow is situated well behind the an
terior transverse furrow. The 4P, 3P and 2P mus
eie impressions are developed as short weak im
pressions only visible on the paratype (Pl. 1: D).
A lP impression on the lateral occipital lobes is
not visible on either the paratype or other speci
mens. The cheeks curve downwards and out
wards to the border. The border is gently de
clined, wider to the anterior, narrowing to the
rear.
The thorax is not known.
The pygidium is almost quadrangular with a
rounded posterior end, a very high relief, evenly
curved lateral lobes that are distinctly bulging
convex outwards, and a gently declined border.
The rachis occupies about the same area on the
pygidium as does the glabella on the cephalon,
but this may vary (see discussion below) . The
rachis is trilobate, slightly widening at the leve!
of the anterior rings, with a parallel-sided termi
nal piece that is rounded posteriorly. The first
ring is shorter (exsag.) than the second, and both
are divided by a median keel which extends to
the posterior part of the second ring. The median
keel is low on the first ring and raised on the
second. Of the only three pygidia found, there
are two with a terminal piece longer (sag.) than
the two anterior rings, whereas on the third (Pl.
1: E) the terminal piece is distinctly shorter. A
terminal node is present posteriorly on the termi
nal piece. The border carries a pair of poorly
preserved posterolaterally situated spines.
Discussion. - The species is placed in Geragnos
tus mainly on the outline of the glabellar pattern

of muscle impressions, the general outline,- and
to some extent because of the length of the pygi
dial terminal piece. The pygidium with the
shorter terminal piece should, according to older
practice, be included in Trinodus M'Coy, 1846,
or, following Fortey (1980, pp. 25--27), Arthror
hachis Hawle and Corda, 1847. However, Fortey
also stated that the length of the terminal piece is
a variable feature on a subspecific leve! in the
Spitsbergen material. The specimen with the
short terminal piece is only half the size of the
holotype, and since it is highly unlikely that two
species with so many similar characters except
for the terminal piece could co-occur, I believe
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this to be a difference based on either growth
development differences, sexual dimorphism or
subspecific differences rather than specific or
generic differences.
G. hadros n. sp. resembles G. wimani Tjern
vik, 1956 from the Lower Planilimbata Lime
stone of Sweden, but differs from the latter in
having the anterior transverse furrow close to the
glabellar tubercle, and in having a narrower bor
der. The species has almost the same outline of
the glabellar muscle impressions as subspecies of
Arthrorhachis danica (Poulsen 1965; see Fortey
1980), but the pygidial rachis is longer in all
specimens of G. hadros n. sp .
Family TELEPHINIDAE Marek, 1952

Genus Telephina Marek, 1952
Type species.- Telephus fractus Barrande, 1952.
Discussion.- Nikolaisen (1963) recorded 14 ( +3)
species of Telephina from the beds above the
Orthoceras Limestone, whereas one, Telephina
(Telephina) sulcata Nikolaisen, 1963, was found
in the transition beds at approximately 8 m leve!
at Furnes. At a position 0.6 m stratigraphically

higher at the same locality in the lowermost part
of the Upper Didymograptus Shale, are the only
records of T. (T.) viriosa Nikolaisen, 1963. I have
not found any new specimens of these two spe
eies. However, I have found T. (T.) bicuspis
(Angelin, 1854) in a nodular limestone bed at
18.9 m leve! in the profile at Helskjær together
with Ogygiocaris sarsi regina Henningsmoen,
1960, Pseudomegalaspis patagiata (Tornquist,
1884) and Nileus armadillo? (Dalman, 1827). T.
(T.) intermedia (Thorslund 1935) was found to
gether with O. sarsi regina in a nodular limestone
bed at Helskjær. Skjeseth (1963, p. 63) records
T. (T.) mobergi (Hadding, 1913) from the
Helskjær Shale and Limestone at Furnes.
Family ASAPHIDAE Burmeister, 1843
Subfamily ASAPHINAE Burmeister, 1843

Genus Asaphus Brogniart in
Brogniart & Desmarest, 1822
Subgenus Asaphus (Asaphus)
Brogniart in Brogniart &
Desmarest, 1822
Type species. - Entomostracites expansus Wah

lenberg, 1821.

218

B.

T. G. Wandås

Asaphus (Asaphus) striatus (Boeck,
1838)

Pl. 1: H, l, Pl. 2: A-F, H, K, L.
O 1838 Trilobites striatus Boeck, p. 142. O 1882
A. striatus, Sars, var. Sarsi: Brøgger, pp. 94-95
pl. 8: 1-3. O 1882 A. striatus, Sars & Boeck,
form. typica: Brøgger, p. 95, pl. 8: 4. O 1940 A.
striatus (Sars & Boeck MS): Størmer, pp. 141142, pl. 3: 12-15. O 1953. A. striatus: Størmer,
pp. 55, 70, 102, 117. O 1963 A. striatus: Skjeseth,
p. 63. O 1982 A. striatus: Wandås, p. 138.
Holotype (by monotypy). A pygidium (PL. 1: H,

I) from Eiker which Brøgger (1882, p. 95) stated
was the original and only specimen mentioned by
Boeck (1838, p. 142). Thus the neotype (Pl. 2:
H) of Størmer (1940, p. 141) is invalid.
Paratypes. - Four completely enrolled speci
mens, among them two (Pl. 2: D, K) used as
originals by Brøgger (1882, pl. 7: l, la, 2), one
(PI. 2: H) which Størmer (1940, pl. 3: 12-15)
figured, and a fourth (PM068413) illustrated on
Pl. 2: L.
Material, localities and horizons. - This species

has previously been recorded as being common
in the uppermost part of the Endoceras Lime
stone and in the transition beds above. In the
collections of the Paleontologisk Museum, Oslo,
are a large number of complete specimens and
parts labelled A. striatus, all from the upper
most part of the Orthoceras Limestone at Slem
mestad, Eiker, Hovodden or Furnes. Own col
lecting has resulted in specimens in the leve!
3.45--7.8 m at Hovodden, at 7.75 m in the profile
at Furnes, a large collection from the first 6 m in
the profile near Vikersundbakken and a few
specimens from 0.3-1.05 m at Stablum (Stav
lum), Krekling.
Diagnosis. - An Asaphus (Asaphus) with weak
convex glabella in relation to A. (A. ) expansus,
and a small pointed frontal area. The dorsal
surface of the pygidium is smooth without ter
race lines while the doublure carries marked and
deep terrace lines, 18--24 in number. The pygi
dial rachis has less than 10 distinct rachial nngs.
Description. -The cephalon is wide with a poste
nor width of about 2.5 its sagittal length - see
discussion below regarding the length/width ra
tio. The posterolateral corners of the cephalon
are bluntly angular without genal spines. A weak
vincular notch is developed along the posterola
teral margin of the cephalon.

NORSK GEOLOGISK TIDSSKRIFT 4 (1983)

The glabella is well separated by dorsal fur
rows, deepest on internal moulds, but the gla
hella itself is not as convex as is the case in A.
(A.) expansus. The frontal lobe covers the anter
ior part of the cranidium on which a narrow fixed
cheek is present only laterally. The fixed cheek
widens anterolaterally but diminishes rapidly in
the extreme antenor part of the cranidium. Gla
bellar furrows and lobes are almost effaced but
the glabellar tubercle is prominent.The occipital
furrow is weak, deepest in its lateral portions on
internal moulds. The eyes are relatively large for
this subgenus - the length (exsag.) of the eye is
about as long as the distance from the eye to the
posterior margin of the cephalon.
The postenor wing of the fixed cheek has a
length (tr.) that is more than half the length
(sag.) of the glabella, and with a marked posten
or border furrow which continues onto the free
cheek. The free cheek curves outwards without
any trace of a lateral border or other significant
features. The doublure, with about 12 terrace
lines, is wide, with the paradoublural line situat
ed doser to the eye than to the outer margin.
The hypostome (Pl. 2: E) is of asaphid type
with a notched posterior margin, and relatively
long anterior wings. Terrace lines are present
laterally on the ventral surface as well as behind
the posterior notch.
The thorax has a rachis that is wide, about
twice as wide as the inner part of the pleurae.
The pandenan organs (as seen on Pl. 2: L) are
developed as a slit-like incurvature of the inner
margin of the doublure.
The pygidium has a width of about twice the
length or less (1.5--2), and has a rounded posten
or end. The dorsal surface is evenly curved out
wards, smooth, without any trace of pleural nbs
or terrace lines. The rachis is very convex, sepa
rated by deep dorsal furrows, and narrows back
wards to about half its anterior width posteriorly.
8--9 rachial nngs are developed across the whole
rachis, but often more prominently developed
laterally.The doublure is very wide in the middle
portion of the pygidium, but becomes narrower
anteriorly.Thus in front, the inner margin of the
doublure is located about midway between the
dorsal furrow and the outer margin. The terrace
lines on the doublure, 18--24 in number, become
increasingly wider and deeper towards the inner
margin.
Discussion. - Brøgger (1882, p. 26) noted that
this was a typical species of the transition layers
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('Fragmentschicht iiber den eigentlichen Orto
cerenschichten'), and of the uppermost part of
the Orthoceras Limestone. He separated the
specimens of Sars and Boeck into two subspe
cies, a 'forme longue' - Asaphus striatus Sars,
var. Sarsi, and a 'forme large'- Asaphus striatus
Sars & Boeck, form typica. The main difference,
in his opinion, was that the nominal subspecies
bad a pygidium which was flatter and wider with
a larger number of terrace lines.After an exami
nation of the holotype, paratypes and topotypes
I conclude that there is no significant difference
between the specimens that justifies a separation
into two subspecies. The difference between long
and narrow, and the short and wide pygidia, can
be explained by different symmetrical distortion
(Henningsmoen 1960, pp. 20 7 2 09) or could
even be within the variation limits of the species.
Brøgger (1882 , p. 95) noted the number of ter
race lines as a differentiating factor. However,
there are specimens from the lower beds with
more than 20 terrace lines, and specimens from
beds above the Orthoceras Limestone with less
than 20 terrace lines; thus the number of terrace
lines vary between 18-2 4 throughout the range of
the species.
The species is separated from the older A. (A. )
expansus by the more flattened glabella with a
pointed frontal area, and on the pygidium by the
deeper and wider appearance of the terrace
lines, as well as the number of terrace lines.
In the Gigas Limestone of Sweden are speci
mens of Asaphus (Asaphus) which fit the diagno
sis given for A. (A. ) striatus except that the
number of rachial rings on the pygidium is great
er (11-12 ). In addition the weak pygidial ribs
(best developed on the internat surface of the
dorsal shield) and the terrace line pattern are
different. These specimens thus betong to an
undescribed species, closely related to the Nor
wegian species, from approximately the same
stratigraphical position.
An almost complete specimen (Pl. 2 : G. J)
found at Hovodden also shows the same pattern
of terrace lines. The specimen was included in A.
(N.) bottnicus by Jaanusson (1953, p. 498) be
cause of the appearance of the terrace lines (see
also Størmer 1953, p. 89). Later Jaanusson
(1960a, p. 2 78) rejected this specimen from the
much younger A. (N.) bottnicus, as did Hen
ningsmoen (1960, p. 2 07). The development of
the panderian organs cannot be seen on the
specimen, and the position and the size of the
eye are questionable due to weathering and frac-
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ture. However, I have assigned the specimen to
Asaphus (Asaphus) because of its resemblance to
A. (A. ) striatus and its Swedish counterpart.
Three other pygidia with Asaphus affinities
(PL 2 : M) have been found at Furnes just below
the limestone bed at level 8. 6 m containing A.
(Neoasaphus) platyurus. The pygidia are without

the long posterolaterally directed terrace lines,
but carry, at approximately the same position,
small sharp ridges. Short transverse and slightly
anterolaterally directed terrace lines are situated
in the areas between the ridges, but the ribs die
out rather quickly, and the short terrace lines
cover the dorsal surface of the pygidium, while
laterally the surface is smooth. The three pygidia
also have a distinct posterior incurvation which
clearly separates them from other specimens.
Another small and incomplete pygidium (Pl. 3:
B) with few and relatively deep terrace lines on
the doublure, small and sharp ridges as well as
many short transversely directed terrace lines on
the dorsal surface, and a posterior incurvation,
also occurs in the profile at Hovodden.

Asaphus (Asaphus)
(Boeck,
Pl. 1: J.

1838)

cf.

striatus

Material, locality and horizon. -A partly com
plete specimen (PM0106046) with counterpart,

from 2 . 8 m in the profile at Helskjær.
Description and discussion. - The specimen
closely resembles A. (A. ) striatus with the wide

thoracic and pygidial rachis, the shape of the
pygidium, and the size of the doublure. Howev
er, it has at least twice the number (about 40) of
terrace lines on the doublure. The large number
of terrace lines suggest a possible relationship to
Asaphus (Neoasaphus), but the lines are relative
ly deep with good spacing between on the inner
part of the doublure, and become fine and dense
ly spaced only at the outer part. The best evi
dence for retaining the specimen in Asaphus
(Asaphus) is the slit-like incurvature of the inner
margin of the doublure.

Asaphus (Neoasaphus)

1953

Jaanusson,

Type species. - Asaphus ludibundus

Tornquist,

1884.
Discussion.

-As outlined by Jaanusson (1953a,
pp. 396-397), the most significant features sepa-
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rating the subgenera Asaphus (Asaphus) and
from each other are the
isolated panderian openings on the thoracic
doublure of the latter, the fact that the exsagittal
length of the eye exceeds the distance from the
eye to the posterior margin of the cephalon, and
the narrower pygidial doublure with more deli
cate and a larger number of terrace lines.

Asaphus (Neoasaphus)

Asaphus (Neoasaphus) platyurus
Angelin,
Pl. 3:A.

1854

Material, /ocality and horizon.

- A very large
pygidium (PM082210) with counterpart from 8.6
m leve! in the profile at Furnes.

Discussion.

- Jaanusson (1953b) recognised two
subspecies. The present material consists of only
one pygidium from the collections of the Paleon
tologisk Museum, Oslo, identified by Jaanusson
as A (N. ) platyurus. As in this species, the doub
lure of the pygidium has 28 terrace lines of
'Neoasaphus' type, a rachis that is weakly round
ed and separated from the pleura on!y by shallow
dorsal furrows, and no sign of terrace lines, ra
chial rings or pleural ribs on the dorsal surface.
The presence of A. (N. ) p/atyurus in Norway is
very important as it characterises the lowermost
Aserian Stage of the Baltoscandian Viruan Se
ries.
Genus

Ogmasaphus Jaanusson, 1953

Type species. - By original
praetextus Tornquist 1884.

designation Asaphus

Ogmasaphus tropidalox n.

sp.

Pl. 3: C-L, Pl. 4:A-C.
Derivation of name. - From the Greek roots
tropid- (keel) and a/ok- (furrow; a feminine,
nominative alox), alluding to the pygidial pleural

furrows.
-A cephalon (Pl. 3: l, L) with eight
connected thoracic segments from 4.7 m in the
profile at Helskjær.

Holotype.

Paratypes.

- A pygidium (Pl. 3: J, K) and a
complete specimen (Pl. 3: E, F) from type local
ity, a partly complete specimen (Pl. 3: C) and a
pygidium (Pl. 3: G, H) from Furnes.

Material, /ocalities and horizons. -A

great num
ber of parts of this species are known from 3.95.9 m in the profile at type locality, and the
limestone bed at 7.75 m in the profile at Furnes.
Diagnosis.

- The cephalon has a small frontal
area, a small anterior border, and eyes that are
considerably longer (exsag.) than the distance
from the eye to the posterior margin of the ce
phalon. The posterolateral corner of the free
cheek makes a sharp angle, and is without a
genal spine. The ioner margin of the thoracic
doublure is undulating, with isolated panderian
openings. The pygidium has a convex appear
ance with an indication of a very small posterior
border, and a very broad doublure with at !east
35-40 terrace lines. The outer surface of the
pygidium shows six pairs of pleural ribs.
Description.

- The cephalon is semicircular with
a weakly convex posterior margin, and with a
convex outline that anteriorly is disturbed by a
small anterior border that diminishes laterally.
The posterolateral corner of the free cheek
makes a sharp angle, and is without a genal
spine. The fixed cheek widens rapidly in front of
the eye. The area in front of the glabella is
divided into two equal parts, the anterior part of
the free cheek and the preglabellar field. The
latter extends forwards medially, but the two
branches of the facial sutures merge when reach
ing the anterior margin. The posterior wing of
the fixed cheek is divided by a deep posterior
border furrow into a narrow anterior part and a
distinctly broader posterior part. The posterior
border furrow continues onto the free cheek.
The free cheek has weak terrace lines situated
dose to the lateral margin, and posterolaterally
on the body of the free cheek. A weak caecal
vein reaches from the anterolateral part of the
eye and in a posterolateral direction to the para
doublural line where it diminishes. The eye is
very large, distinctly longer (exsag.) than the
length from the eye to the posterior margin of
the cephalon. The cephalic doublure is very wide
- the paradoublural line meets the facial sutures
at the anterior part of the eye socle.
The glabella is convex, distinctly delimited in
its anterior part while in its posterior part at the
leve! of the posterior part of the eye it is flat and
indistinct, with a median glabellar tubercle. The
flattening of the glabella in this area is caused by
a depression of the glabella strengthened by the
presence of an ala causing depletion of the dorsal
furrow. An occipital furrow is present and is
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deepest in its lateral portions. Weak terrace lines
are situated radially on the frontal lobe.
The thorax has a very convex rachis that is
about l 113 as wide as the width of the ioner part
of the pleurae. The ioner margin of the thoracic
doublure is undulating with terrace lines pointing
in an anterolateral direction. The panderian or
gans are developed as isolated openings. In well
preserved specimens there are short terrace lines
present on the entire dorsal surface of the tho
rax.
The pygidium, like the cephalon , has a serni
circular outline, and is convex with a very small
posterior border. The rachis is very convex with
about 12 rachial rings which are best developed
laterally. Pygidia of apparently the same preser
vational state may carry distinct pleural ribs or
the ribs may only be faintly indicated; the latter
is expecially the case in smaller pygidia. On suit
ably preserved material six pairs of pleural ribs
are visible with marked posterior edges and a
more even transfer to the furrow in front. The
ribs have a weak sigmoidal curvature with weak
rib furrows developed on the distal bend. The
dorsal surface is covered by mostly short terrace
lines pointing in a transverse direction posterior
ly, and in a more anterolateral direction in the
area where the pleural ribs are developed. Speci
mens with faint pleural ribs also have faint or
effaced terrace lines. The pygidial doublure is
very wide, with about 35-40 terrace lines, and
with the ioner margin (and thus the paradoub
lural line if seen) situated doser to the dorsal
furrow than to the outer margin.
Discussion. - The described specimens are as
signed to Ogmasaphus because of the distinct

frontal area, the sharp angle of the posterolateral
corner of the free cheek, the presence of pleural
ribs and terrace lines on the dorsal surface, the
flattened border in front and posteriorly, and the
very wide cephalic and pygidial doublure. Jaa
nusson (1953a, pp. 426-427) and Henningsmoen
(1960, pp. 235-236) discussed the genus and sug
gested a dose relationship to Asaphus (Neoasa
phus). O. tropidalox n. sp. with large eyes, iso
lated panderian openings, a weakly undulating
ioner margin of the thoracic doublure, and pygi
dial pleural ribs prominent in large specimens,
faint in small specimens, fits such an assignment.
The species is very dose to Pseudasaphus
Schmidt 1901, but differs on the features men
tioned by Jaanusson (1953a, p. 427), as well as
the more pointed pygidial rachis. However , the
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preglabellar field is wider than in any other spe
eies of Ogmasaphus. O. tropidalox n. sp. differs
greatly from all other species of the genus found
in Norway (Henningsmoen 1960), on account of
the wider cephalic and pygidial doublure. O.
tropidalox n. sp. differs from O. praetextus
(Tornquist 1884) (see Jaanusson 1953a, pl. 5: 18) in having a wider preglabellar field and a
narrower glabella, thoracic and pygidial rachis,
and from O. costatus Jaanusson 1953, in having a
wider preglabellar field as well as a sharp angle
of the posterolateral corner of the free cheek.

Genus Pseudobasilicus Reed ,

193 1

Type species. - Ptychopyge lawrowi Schmidt

1898.

Pseudobasilicus perstriatus

(Bohlin,

1955)
Pl. 4: D-L, Pl. 5: A-B.
O 1955 Pseudasaphus perstriatus: Bohlin, pp.
114, 128, 138-140, pl. 5: 3-5 , pl. 6: 1-2. O 1982c
Pseudasaphus perstriatus. Jaanusson , pp. 167,
179. O 1982 Pseudobasilicus brevicostatus:
Wandås, p. 138.

Holotype. - A pygidium UM.Nr.Ar.4240 from

the Gigas Limestone at Boda Hamn, O land.

Material, localities and horizons. - From Sweden
the material described by Bohlin (1955) from
O land and 15 almost complete specimens from
the Gigas Limestone at Kinnekulle, Viistergot
land. From Norway three partly complete speci
mens and several specimens from Vikersundbak
ken (Pl. 4: K, L. Pl. 5: A, B) 3.1-4.05 m in the
profile, cephala and pygidia (Pl. 4: F, H-J) from
5.8-8.35 m in the profile at Hovodden , and two
pygidia (Pl. 4: D, E) from an undefined lime
stone bed in the profile at Helskjær.
Diagnosis. - A Pseudobasilicus with the thoracic
pleurae laterally pointed and curved backwards ,
a relatively flattened exoskeleton and a distinct
cephalic and wide pygidial border. The cephalic
doublure is very wide with as many as 40 terrace
lines. The eyes are relatively small. The pygi
dium with distinct pleural ribs which are slightly
backwards curving, and which diminishes before
reaching the border. The pygidial doublure is
very wide with up to 80 terrace lines. The dorsal
surface of the pygidium is also covered by a large
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number of terrace lines, either transverse or, as
on the area of the pleural ribs, anterolateral.
Description.- The cephalon , semicircular in out
line, has short genal spines and an anterior bor
der. The glabella is convex, distinctly delimited
by dorsal furrows, and with a marked frontal
lobe . A narrow preglabellar field is present. An
ala is present, situated within the dorsal furrow
well separated from the glabella. The glabella is
very constricted at the level of the eyes, only
showing one distinct lobe (L1) with a small me
dian glabellar tubercle.
The free cheek has terrace lines on the dorsal
surface pointing anterolaterally on the body of
the free cheek, and follows the margin anterior
ly. The posterior wing of the fixed cheek is divid
ed by the posterior border furrow and the anter
ior part is only slightly narrower than the posten
or. The eye has a length (exsag.) that is only
slightly longer than the distance from the eye to
the posterior margin of the cephalon. One or two
caecal veins protrude from the anterolateral part
of the eye socle to the paradoublural line . The
cephalic doublure is very wide , causing the para
doublural line to reach the anterior branch of the
facial suture just in front of the eye socle, and
carrying up to as much as 40 terrace lines.
The thorax has a rachis of approximately the
same width (tr.) as the ioner part of the pleurae.
The thoracic pleurae have lateral terminations
that are pointed and curved backwards, best de
veloped on the posterior pleurae. The ioner mar
gin of the thoracic doublure is weakly undulating
and the panderian organs are developed as small
isolated openings.
The pygidium has a broad border laterally,
and a distinct rachis with about 12-14 rachial
rings. The best preserved pygidia have 6 pleural
ribs which continue across the paradoublural
line, but they never reach the border. The outer
surface is covered with terrace lines in a trans
verse or as on the area of the pleural ribs in a
slightly anterolateral direction . The doublure is
very wide with as many as 80 terrace lines in well
preserved material.
Discussion. - Bohlin (1955) assigned this species
to Pseudasaphus based on eight fragmentary
cranidia and fifteen pygidia from the Gigas
Limestone at bland. Specimens of this species
were stated to be very common in the beds.
Jaanusson (1982c) recorded P. perstriatus from
the Holen Limestone in Viistergotland, and I
have studied 15 more or less complete specimens
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collected by Mr. J. Johansson, from the Gigas
Limestone at Kinnekulle , Vastergotland. These
were a small fraction of a much larger collection,
and it is evident that Pseudobasilicus perstriatus
constitutes an important part of the trilobite fau
na in the Gigas Limestone. Differences separat
ing P. perstriatus from Pseudasaphus globifrons
(Eichwald, 1857) and some species of Ptycho
pyge are discussed by Bohlin (1955 , p. 140) .
Pseudobasilicus perstriatus is the earliest spe
eies hitherto recorded, and resembles P. ? bra
chyrachis (Tornquist, 1884; see Jaanusson 1953a,
pp . 446-451), which also has a wide cranidium
anteriorly and a similar width ( exsag.) of the
preglabellar field. However, P. perstriatus has
eyes that are situated in a more anterior position
and shorter pygidial pleural ribs. The wide crani
dium anteriorly is also a feature characteristic of
P. lawrowi Schmidt, 1898, but P. perstriatus may
be separated from this and other species found in
the Baltic Region (P. kuckersiana Schmidt, 1898
and P. kegelensis Schmidt, 1904) by the narrower
preglabellar field, in having the posterior rim of
the eye socle well separated from the posterior
wing of the fixed cheek, and the shorter pygidial
ribs. Norwegian specimens assigned to Pseudo
basilicus by Henningsmoen (1960 , pp. 247-248)
are all from younger beds and have long pygidial
pleural ribs.
Subfamily ISOTELINAE Angelin, 1854

Genus Megistapis

Jaanusson ,

1956

Syn . Megalaspis Angelin , June 185 1
(non Megalaspis Bleeker, May 1851)
Type species. - Trilobites limbatus Boeck, 1838 .
Discussion. - The genus was discussed by Jaa
nusson (1956) and three species-groups were dis
tinguished: - a Planilimbata-group (the oldest) ,
the subgenera Megistaspis (Megistaspis) (the in
termediate) and M. (Megistaspidella) (the young
est) . Bohlin (1960) followed this classification,
but excluded M. lawrowi (Schmidt, 1906) and M .
heros (Dalman, 1828) from M. (Megistaspidella)
and erected a fourth group centered around Me
gistaspis heros including his new species M. her
oica. The Norwegian trilobites of Megistaspis
from beds above the Orthoceras Limestone be
tong either to M. (Megistaspidella) or M. (Hera
spis) n. subgen.
The cephala of the Swedish specimens of M.
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(H. ) lawrowi and M. (H.) heros have a distinct
small anteromedian point. No complete cephala
of either M. (H. ) heroica orM. (H. ) laticauda n.
sp. have, to my knowledge, been recovered.
However, the anterior parts of the preglabellar
field and free cheeks suggest the existence of a
somewhat broader, small anteromedian point. A
large cranidium with connected parts of the free
cheek (Pl. 5: F) was found by Størmer in 1925-27
from the uppermost part of the Orthoceras
Limestone at Hillestad, Hedenstad south of
Kongsberg. The specimen resembles M. (H.)
heros with its large glabella with indistinct seg
mentation, very small eyes, no median ridge and
a short anteromedian point. However, the gla
belta is slightly longer (sag.) and the posterior
wing of the fixed cheek is broader laterally. This,
along with the regrettable state that only poorly
preserved specimens of M. (H.) heros exist, jus
tifies the continued use of the label M. (H.) cf.
heros for this specimen.
Megistaspis (Megistaspidella) gigas (Angelin,
1851) occurs in beds of approximately the same
age in Sweden, but I have not been able to
recognise this species in Norwegian strata. Some
of the specimens labelled either M. gigas or M.
cf. gigas are now assigned to M. (M.) maximus n.
sp. or M. (M.) giganteus n. sp. A free cheek of
M. (M.) gigas from Sweden (Pl. 6: F), also fig
ured in Bohlin (1960, pl. 12: 4), shows a fan of
fine caeca radiating from the eye socle, a feature
that is more distinct within M. (Heraspis) n.
subgen., but also very weakly present on species
of M. (Megistaspidella) (eg. Pl. 7: C).
M. (M.) grandis (Sars, 1835) is now believed
to come from the Asaphus Shale and Limestone
(Henningsmoen 1969, p. 91).
M. (M.) curvispina Bohlin, 1960 resembles M.
(M.) giganteus n. sp. with regards to the cepha
lon, but the pygidium is distinctly different. To
gether with M. (H.) laticauda n. sp. and M. (M.)
maximus n. sp. found in the Heggen area, there
are a number of pygidia which have in common a
very low relief, in some specimens so faint that
only the rachis is hinted. The pleural ribs may be
effaced or they may be seen only in very oblique
light. In a few specimens one may see rib furrows
that extend along the whole length of the ribs.
The pygidia occur in the first 5-6 m in the profile
near Vikersundbakken, and all have a rounded
posterior margin which separates them clearly
from M. (H.) laticauda n. sp. or M. (H.) heroica.
Henningsmoen (1965b) lists M. (M.) bombifrons
Bohlin, 1960 and M. (M.) cf. obtusicauda (Bob-
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lin, 1955) from the transition beds above the
Orthoceras Limestone. Both these species have
very faint surface structures (cf. Bohlin 1955, p.
131; 1960, p. 196) and without corresponding
cephala and thorax they can hardly be deter
mined safety, but may well betong to one or
more previously described species. I have chosen
to regard them as Megistaspis sp. indet.
Hedstrom (1930, p. 6) listed several pygidia of
Megistaspis sp. from the Otta Serpentine Con
glomerate. A latex east of the best preserved
extemal mould of a pygidium was photographed
and dicussed by Bruton & Harper (1981, pp.
168-169, pl. 4: 15), and shows rib furrows on the
pygidial pleural ribs to typical of several of these
youngest representatives of Megistaspis de
scribed below.
The diagnosis for the two subgenera of Megis
taspis found in the examined beds are based on
Jaanusson (1956), Bohlin (1960) and own obser
vations.

Megistaspis (Heraspis)

n. subgen.

Type species. - Megistaspis heroica Bohlin, 1960
from the Raniceps Limestone in Sweden.
Diagnosis.
A subgenus of Megistaspis with
deep articulating furrows and convex half rings
on the posterior part of the thorax. The cephalon
is wide with or without a broad but very short
anteromedian point. The pygidium is triangular
with a long terminal spine and the doublure is of
uniform width.
-

Megistaspis (Heraspis) heroica
Bohlin, 1960
Pl. 5: C, E, G, Pl. 6: A, C.

1898 Megalaspis heros Dalman: Schmidt, p.
figs. 15, 16. D 1906 Megalaspis heros Dal
man: Schmidt, pp. 51-54, text-fig. 29, pl. 7: 4-7.
D 1949 Megalaspis heros (Dalman): Bohlin, pp.
539, 547, 555, 556, 566. D Megalaspis cf. heros
Angelin: Jaanusson & Mutvei, p. 632 (non p.
633). D 1955 Megalaspis heros Dalman: Bohlin,
pp. 129, 137. D 1960 Megistaspis heroica n. sp.
Bohlin, pp. 174-179, pl. 7.
D

44 ,

Holotype. - An almost complete specimen fig

ured by Schmidt (1906, pl. 7: 4, 4a) from Valaste
Substage (Kunda Stage) in Pulkovka, Inger
mannland.
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Material, localities and horizons. - One crani
dium (Pl. 5: E) and two pygidia (Pl. 5: G and
PM0104053) with counterparts from a limestone
bed 3.7-3.8 m in the profile at Helskjær. Pre
viously recorded from the 'Vaginatenkalk' in Es
tonia and Ingermannland, the Raniceps Lime
stone in the Siljan area and on Oland, and from
the transition beds at Gran in Norway.
Discussion. - The new material agrees well with

the specimens from Oland that Bohlin used in his
description in 1960. I have not seen any of
Schmidt's original material on which Bohlin
based his diagnosis, but judging from the photo
graphs in Schmidt (1906, pl. 7: 4-7) they appear
to belong to the same species, although the gla
beila (Schmidt 1906, pl. 7: 5) greatly resembles
that described herein asM. (H.) laticauda. I also
agree with Bohlin (1960, p. 178) that the crani
dium (Pl. 5: C), found in the shale at Grinaker,
Gran on Hadeland, also belongs toM. (H.) her
oica.

Both in the diagnosis and the description,
Bohlin states that the genal spines curve inwards,
yet none of his figured specimens (1960, pl. 7: l,
3) shows this feature, and I have not seen sped
mens showing it. As mentioned by Bohlin (1960,
p. 178), the cranidium (Pl. 5: C) shows a fine
striation on the glabella and a continuation onto
the preglabellar field as a fan of small elongate
tubercles radiating from the eye ridge and the
preglabellar furrow. The free cheek (Pl. 6: C)
shows a similar fan of small tubercles (caeca)
radiating from the eye socle and covering the
body of the free cheek.
In the few Norwegian specimens, I have found
the number of pleural ribs to be 12, the same as
stated by Schmidt (1906, p. 174) while Bohlin in
his diagnosis based on Schmidt's material stated
12-14, and in his Oland material 13-15 and as
'
many as 18 in a small specimen.

Megistaspis (Heraspis) laticauda n.
sp.
Pl. 5: D, H, Pl. 6: B, E, G.
Derivation of name. From the Latin roots latus
(broad) and cauda - (tail) referring to broad

-

postrachial area.
Holotype. - An incomplete cranidium (Pl. 5: D)

from 5.4 m in the profile near Vikersundbakken.
Paratypes. - A free cheek (PM0102426 - latex

east of counterpart Pl. 6: G) and a pygidium (Pl.
6: B) from type locality.
Material, locality and horizon. - Ten fragmentary
cranidia, six free cheeks and eight pygidia, all
from 2.35-5.4 m in the profile at the type local
ity.
Diagnosis. - A Megistaspis (Heraspis) resem
bling M. (H. ) heroica Bohlin, 1960, but with a
coarsely caecate sculpture on the preglabellar
field and on the body of the free cheeks, and a
distinct segmentation of the glabella. The pygi
dium has a broad postrachial area and a relative
ly long spine. The number of pleural ribs is 1517, and rachial rings 21-23.
Description. - The cephalon is broadly triangu

lar, and has a length estimated to be slightly
more than half the width. The extreme anterior
end is not preserved in any specimen in the
material, but the free cheek (Pl. 6: G) and a
cranidium (PM0103675) suggest a small, but
broad anteromedian point. The genal spines are
relatively short. The preglabellar field is about
2.5 times as wide as the width of the frontal lobe
(tr.), and a dominant feature is the median ridge
extending from the frontal lobe onto the pregla
bellar field, but which ends before reaching the
anterior pointed part. Another striking feature is
the coarse caeca on the preglabellar field radiat
ing from the frontal lobe. In all specimens there
is a marked periglabellar ridge which may be
divided anteriorly by the median ridge. The an
gle of posterior and anterior branches of the
facial sutures is about 80-90°. The posterior wing
of the fixed cheek and the body of the free cheek
also bear these coarse caeca. The doublure is
wide on the free cheeks, thus the paradoublural
line is situated within the first 113 on a line which
represents the shortest distance from the eye
socle to the outer margin of the free cheek. The
doublure carries widely spaced terrace lines in an
unknown number. A wide border occupies the
outer part of the free cheek.
The eyes are small and an eye ridge protrudes
from the eye lobe almost to the frontal lobe
however, separated by the dorsal furrow. Th�
length of the glabella is about 1.6 its width at the
frontal lobe, and its sides are almost parallel
giving the glabella a rectangular outline, which
may be narrower in the middle portion. The
glabella is strongly convex with very distinct seg
mentation. In the not too well preserved material
studied, the alae is always missing, but the lP
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(Pl. 5: D) ,

glabellar lobe is apparently so long (tr.) that the

Discussion. - The material from the Vikersund

alae and lP probably have merged, and there is

bakken locality fits the description given by Bob

7) forM. (H.) heroica

no sign of a dorsal furrow between. The area just

lin

in front of and medially on lP form a broad

but shows important differences. These differ

elevation (tubercle?). The occipital furrow is

ences are valid for all specimens from the area,

very deep in its lateral portions, wider but shal
lower in its middle portion.
Thorax unknown.

of Helskjær and Gran in· Norway, and of Swe

The pygidium is triangular in outline, slightly

and to some extent the pygidium leaves no doubt

expanded with a broad postrachial area narrow
ing backwards into a terminal spine. The width

that this species is very closely related toM. (H.)
heroica. M. (H.) laticauda differs in being

ofthe pygidium is about equal to the length. The

coarsely caecate on the preglabellar field, the

(1960,

pp.

174-179,

pl.

and separate them clearly from M.

(H.) heroica

den. However, the general shape of the cephalon

doublure has an equal width only slightly widen

free cheeks and the posterior wings of the fixed

ing posteriorly. The rachis is narrow, only half as

cheeks, in having a more distinct segmentation

wide or less posteriorly than anteriorly. The bor

on the glabella, no alae, a slightly narrower pre

der occupies the outer half of the area between

glabellar field, a langer pygidium with a broader

the paradoublural line and the outer margin. The

postrachial area with langer terminal spine, and

pleural ribs on the pygidium,

14-17

in number,

a greater number of pleural ribs and rachial

extend across the paradoublural line but do not

rings. Bohlin

reach the border. The rachis is lower than the

or fan of tubercles on the glabella and preglabel

pleural field in its middle portion, and carries

lar field of some specimens of M.

21-

23 rachial rings. The border is divided posteriorly

(1960,

p.

178)

mentioned striation

(H.) heroica,

but these hardly visible features are not like the

by a ridge that extends from the rachis and dies

distinct elongate tubercles on the preglabellar

out towards the terminal spine.

field, fixed and free cheeks of M.

(H.) laticauda.
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outline, in some species pointed posteriorly or
with a terminal median spine.The pygidial doub
lure is broader behind than in front.The posten
or margin of the hypostome is more or less trian
gular, usually with a median terminal point.

Megistaspis (Megistaspidella)
giganteus n.sp.
Pl.7, Pl.8: A-L
Derivation of name. -From the Latin-giganteus
-of giants.
Holotype. - A partly complete cephalon (Pl. 7:
A) with counterpart from the limestone bed at
7.75 m level in the profile at Furnes.
Paratypes. - A partly complete cephalon (Pl. 7:
B,

C),

a cranidium (Pl. 8: A), and two pygidia

(Pl. 8: B-E) from the same horizon and locality
as the holotype.
Material, localities and horizons. -Several frag
ments from the same horizon at the type locality.
An almost complete specimen (PM089785), a
cranidium (PM082835) and a pygidium (Pl. 8:
G, H) from 3.9-5.9 min the profile at Helskjær.
An incomplete cephalon with six thoracic seg
Fig. 7. Megistaspis (Megistaspidella) giganteus n.sp. Recon
struction drawn mainly from holotype (Pl. 7: A} x0.4. The
anterior part best seen on cranidium (Pl. 8: l}.

The specimens from Estonia and Ingermann
land figured by Schmidt (1906, pl. 7: 4-7), in
cluding the holotype of M. (H.) heroica (loe.cit.:
4, 4a) erected by Bohlin, resembles the Norwe
gian M. (H.) laticauda in having more distinct
segmentation and no alae, but differs from this
specimen as regards the remaining of the above
mentioned characters for the Norwegian and
Swedish specimens of M. (H.) heroica.

ments attached (Pl. 7:

D),

and a cranidium (Pl.

8: I) from 8.35-9.15 m in the profile at Hovod
den.
Diagnosis. -A large Megistaspidella with cepha
lon that has no distinct constriction at the base of
the snout, and has a strong frontal boss in front
of the glabella. The posterior wing of the fixed
cheek has a posterior border furrow.The doub
lure is narrow with the paradoublural line situat
ed closer to the margin than to the eye laterally.
The pygidium has strong pleural ribs reaching
the paradoublural line, and has rib furrows de
veloped throughout the whole length of the ribs.
The anterior width of the rachis is about three
times the posterior width.

Subgenus Megistaspis
(Megistaspidella) Jaanusson, 1956
Type species. - Entomostracites extenuatus Wah
lenberg, 1821.

Description. -The cephalon is triangular in out
line, with almost straight sides, and without a
distinct constriction at the base of the snout.The
width of the cephalon at the base of the genal
spines is about equal or a little more than the

Diagnosis. -A subgenus of Megistaspis with rela

distance from the posterior margin to the base of

tively shallow articulating furrows and flat half

the snout.The snout tapers forwards into a very

rings throughout the thorax. The cephalon is

long spine which is slightly bent upwards. The

commonly long with a median spine or snout.

preglabellar field has the greatest width just in

The pygidium is subparabolic or triangular in

front of the glabella where it is 2.2-2.4 times as
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wide as the frontal lobe. The frontal boss may
vary in size, but is always present. The frontal
boss is wider than it is long, and in some sped
mens penetrated by a fine median ridge which
extends from the frontal lobe to the anterior part
of the preglabellar field. The posterior wing for
the fixed cheek has a broad posterior border
furrow widening outwards.
The free cheeks are narrow, with the greatest
width about 1/3 the width of the cranidium at the
palpebral lobes. The body of the free cheek and
the genal spine curve down outwards to the mar
gin with no sign of a lateral border. Well-pre
served intemal moulds of the free cheek, studied
in oblique light, show elongate tubercles radiat
ing from the eye socle to the paradoublural line.
The angle between the branches of the facial
sutures is about 80-90". The genal spines are
curved with the distal end being parallel to the
sagittal line. The doublure is narrow laterally
with the paradoublural line being situated doser
to the margin than to the eye, but widens rapidly
opposite the frontal lobe to cover the entire ven
tral side of the cephalon in front of the glabella.
The doublure carries at !east twenty terrace
lines, and is divided by a median suture line
which is active during moulting.
The glabella is convex, its sides being parallel
to slightly concave, and broadly rounded anter
iorly. The segmentation of the glabella is weak,
but the glabellar tubercle which is situated medi
ally on lP is prominent. The alae are always
present.
The thorax is typical for Megistaspidella with
the shallow articulating furrows and flat half
rings. The rachis is anteriorly slightly wider than
the inner part of the pleurae, and is gently taper
ing backwards.
The pygidium is triangular, rounded posterior
ly, and with a length slightly less than the width.
The doublure is widest posteriorly and only
slightly narrower anteriorly. A narrow border is
present at the posterior end. The rachis is convex
and distinctly delimited from the pleura by deep
dorsal furrows. The anterior width of the rachis
is about 3 times the posterior width. The rachial
rings, 23 in number, are equally developed
across the dorsal surface of the rachis. The rachis
is convex anteriorly and posteriorly, but may be
almost level with the pleura in its middle portion.
The pleural ribs, 14-17 in number, reach the
paradoublural line, and the rib furrows extend
along the whole length of the ribs.
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Discussion. This species is closely related to M.
(M. ) gigas (Angelin, 1851) (see Bohlin 1955, pp.
-

135-137, pl. 4: 3-4; 1960, pp. 198-201, pl. 12: 15), but differs in the pygidium having wider pleu
ral areas with entire rib furrows, equally devel
oped rachial rings across a rachis which is nar
rower, and the presence of a small posterior
border. Features of the rib furrows and the ra
chial rings were considered important by Bohlin
(1955, p. 135), in accordance with Angelin's
original figure (1878, pl. 12: 3). Because of this
and other features regarding the pygidium and
cephalon, Bohlin excluded the Norwegian mate
rial previously assigned to M. (M. ) gigas from
this species. Later, however, Bohlin (1960) in
cluded in M. (M. ) gigas forms in which the rib
furrows were entire, and forms in which the rib
furrows were developed only distally. New mate
rial from Norway, including well preserved speci
mens in limestone, show that an entire rib furrow
is always developed in specimens identified as M.
(M. ) giganteus n.sp. In specimens of M. (M. )
maximus n.sp., however, the rib furrows are only
developed distally and the ribs extend across the
paradoublural line. Specimens of M. (M. ) maxi
mus include PM02670, mentioned by Bohlin
(1955, p. 136), and considered by him to be
different from all the available Norwegian mate
rial, and M. (M. ) gigas. I agree with Bohlin
(1955, p. 137) that M. (M. ) gigas cannot be
identified among the material available in Nor
wegian collections.
M. (M. ) giganteus and M. (M. ) bombifrons
Bohlin, 1960 both have a strong frontal boss, but
the former differs in the features of the glabella,
the angle between the posterior and anterior
branches of the facial sutures, and the pygidial
rachis.
M. (M. ) giganteus n.sp. differs from M. (M.)
obtusicauda (Bohlin, 1955) in having a distinct
rachis and a pygidial width greater than the
length. Bohlin (1955, pp. 136-137) also mentions
a possible relationship of M. (M. ) gigas (and thus
of M. (M. ) giganteus n.sp.) with M. longicauda
(Leuchtenberg, 1843) figured in Schmidt (1906,
pl. 8: 1-5) under the name M. centaurus (Dal
man, 1828) (nomen nudum). M. (M. ) giganteus
varies, however, in having a narrower rachis and
a considerably longer cephalon in relation to the
width of the cephalon.
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gin of the free cheek. The pygidium is rounded
posteriorly with a width greater than the length.
The rachis is distinctly convex in its whole length.
The pleural ribs extend across the paradoublural
line. The rib furrows do not reach the dorsal
furrow, and the anterior part of the rib is consid
erably smaller than the posterior part.
Description. - The cephalon is triangular with a

Fig. 8. Megistaspis (Megistaspidella) maximus n.sp. Recon
(PI. 9: E), x0.35.

struction drawn from paratype

Megistaspis (Megistaspidella)
maximus n.sp.
Pl. 8: J-L, Pl. 9: A- C, E, F .

Derivation o f name. - From the Latin roots maxi
mus - (greatest) with reference to the paratype

(PM0104047), the !argest complete trilobite
hitherto found in Norway.
Holotype. - A partly preserved cephalon (Pl. 8:
J) from 12-14 m in the profile near Vikersund
bakken.
Paratypes. - A complete specimen (Pl. 9: E) and
two cranidia (Pl. 8: L, Pl. 9: B, C) found loose in
the Heggen area, and a pygidium (Pl. 8: K) also
from the type locality.

Exoskeletal
parts are abundant in the shale 7-14 m in the
profile at the type locality. A pygidium
(PM090473) from 10 m in the profile at Hovod
den, two pygidia from 8.5 m level in the profile
at Helkjær, and a collection of parts of three
pygidia (PM066980) from a roadcut west of the
south end of Jarenvannet, Hadeland.

Material, localities and horizons.

-

Diagnosis. - A large Megistaspidella with a trian

gular cephalon and a snout with a distinct con
striction at its base. The glabella is convex, dis
tinctly delimited, and has a distinct segmenta
tion. The posterior wing of the fixed cheek has a
posterior border furrow, and the cephalic doub
lure is very wide with the paradoublural line
situated doser to the eye than to the outer mar-

broad base. The width of the cephalon at the
base of the genal spines is a little less than twice
the distance from the posterior margin to the
base of the snout. The !argest specimen
(PM0104047) shows that the snout is straight.
The genal spines are relatively short. The angle
between the posterior and anterior branch of the
facial sutures is about 90°. The preglabellar field
widens to a greatest width at the anterior end of
the glabella or slightly in front, and is 2.3-2.5
times as wide as the frontal lobe. On two sped
mens there is a weak frontal boss and trace of a
periglabellar ridge. The free cheeks are relatively
wide and have a distinct border. The posterior
wing of the fixed cheeks has a distinct border
furrow. The doublure is wide with the paradoub
lural line situated distinctly doser to the eye than
to the margin on a line which represents the
shortest distance from the eye to the outer mar
gin of the free cheek.
The length of the glabella is about 1.8-1. 9
times its anterior width, and has a distinct seg
mentation. The glabella tapers very gently for
wards or is almost rectangular with a broadly
rounded anterior end. On intemal moulds the
occipital furrow is deep and very distinct in its
lateral portions, while in the middle it is shallow
and broad. The lP glabellar lobe is broad, and
outside its distal end, separated by the dorsal
furrow, there is an ala which is as long as lP is
broad. The alae are always present, but in two of
the !argest specimens they are apparent!y missing
or effaced because the alae and lP probably have
merged, and there is no sign of a dorsal furrow
between. The glabellar tuberde, 2P and 3P gla
bellar lobes are always present. The eyes are
relatively small.
The thorax has a narrow rachis of about 115 of
thorax width. The rachis tapers slightly backwards
with a width that anteriorly is equal to the width
(tr.) of the inner part of the pleurae.
The pygidium is triangular with a rounded pos
terior end, and a length slightly less than width.
The doublure is slightly expanded posteriorly.
The rachis is convex and distinctly delimited
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from the pleural field by deep dorsal furrows.
The width of the rachis anteriorly is about twice
that of its posterior width. The rachial rings, 1920 in number, have furrows equally developed
across the rachis. The rachis is higher than the
pleural field anteriorly and posterioriy, but in its
middle portion slightly lower than or level with
the pleural field. The pygidium has strong pleu
ral ribs, 12-14 in number, that extend across the
paradoublural line. The pleural ribs are flattened
with rib furrows developed only distally. The rib
furrow separates the rib in a small anterior part
and a larger posterior part. A weak border is
developed laterally and posteriorly in some
specimens.
Discussion. - All previously collected specimens
of this species have been labelled either M. gigas
or M. cf. gigas because of certain differences
from M. gigas such as a broader outline of the

pygidium, the length of the pleural rib furrows
and the distinct constriction at the base of the
snout. M. (M. ) gigas has a large frontal boss in
front of the glabella, and in two specimens of M.
(M. ) maximus (Pl. 9: B, C and PM0102807)
there is a weak elevation. This, however, is not
like the very marked elevation in M. (M. ) gigas,
and Bohlin (1960, p. 198) states for M. (M. )
gigas 'frontal boss varying greatly in size, but
always present'. M. (M. ) maximus differs from
M. (M. ) giganteus in the shape of the cephalon,
in having rib furrows developed only distally; the
pleural ribs extend across the paradoublural line,
the anterior part of the ribs is always smaller than
the posterior part, and there are fewer pleural
ribs and rachial rings. Within M. (M. ) maximus
there are of course specimens that show minor
differences. One pygidium (PM0102808) differs
from the others by having the length almost
equal to the width, and another pygidium (Pl. 9:
F) differs in having a more pointed posterior end
than other specimens of the species. Below are
listed two specimens from the same strata as M.
(M. ) maximus, but which are significantly differ
ent so as to be separated from it.
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cranidium is almost like in M. (M.) maximus, but
the cranidium has indistinct segmentation and a
very marked frontal lobe which gives the glabella
a T-shaped appearance.

Megistaspis (Megistaspidella) sp.

B

Pl. lO: A.
Material, locality and horizon.
A part of a
pygidium (PM0102442) from 7.15 m leve! in the
profile near Vikersundsbakken.
-

Discussion. - This specimen was found at the
same horizon as the holotype of M. (M. ) maxi
mus, but differs from this species in being nar

rower compared to the length, in having a spade
like shaped posterior margin, and the pleural ribs
only reach the paradoublural line.
Subfamily NIOBINAE Jaanusson, 1959

Genus

Niobe Angelin, 1851

Type species. - Asaphus frontalis Dalman, 1827.

Niobe frontalis (Dalman, 1827)
Pl. 10: B-E, H,

l.

D 1827 Asaphus frontalis Dalman, pp. 57-58
(242-243), 90 (275). D 1854 Niobe frontalis: An
gelin, p. 14, pl. 11: 2-2b, pl. 12: l. D non 18? 8
Niobe frontalis: Schmidt, p. 35. D non 1901 Nw
be frontalis: Schmidt, pp. 107-110. D 1901 Niobe
frontalis: Lindstrom, p. 63, pl. 5: 19-21. D � 909
Niobe frontalis: Holtedahl, p. 7. D 1953 Nwbe
frontalis: Størmer, p. 102. D 1955 Niobe fronta
lis: Bohlin, pp. 128, 143-149, pl. 6: 5-9, text-figs.
9A, 9B. D 1959 Niobe frontalis: Jaanusson in
Moore (ed.), fig 259: 2a-c D 1963 Niobe fronta
lis: Skjeseth, p. 63. D 1971 Niobe frontalis: Ne
ben & Krueger, pl. 11: 8 D 1982c Niobe frontalis:
Jaanusson, p. 167. D 1982 Niobefrontalis: Wand
ås, p. 138.

Lectotype (Bohlin 1955), RM.Ar. 15970, a frag

Megistaspis (Megistaspidella), sp. A
Pl. 9: D.
A cranidium
(PM0102642) from 5.25 m in the profile near
Vikersundbakken.
Material, locality and horizon.

-

Discussion. - The general proportion of this

mentary specimen from the Gigas Limestone at
Ljung, 6stergotland.
Material, localities and horizons. - From Sweden

this species is reported fro� the Gigas Limestone
in 6stergotland and on Oland, and from the
Holen Limestone in Viistergotland. Disarticulat
ed parts of this species are abundant in the shaly
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PYGIDIAL Dito'ENSIONS

CEPHALIC DIMENSIONS
WOR WPF LG/WFL LG/WOR WPF/WFL

LP

WP LP/WP RINGS RIBS WRA/WRP

LG

WFL
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17

19

45
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-

12"
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23

13

1s

42
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1.53

3.23

88

104

o. 85

-

12

Pf'Ol04048

PMJ33199

lb

9

10

24

1.78

l.GO

2.&7

Pf'01040S3

M. (H. J luzroica

AVER!IGE DIMENSICtS

1.75

1.ss

2.85

2.53

45

53

o .as

-

-

40

4(,

o.87

17

13
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15
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17
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lG
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1.04

-

17
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81" 1.00

-

17
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28

19
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PMJl03675A

28

19
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-

1.47
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28

18
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4G
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layers 2.5-6.7 m in the profile near Vikersund
bakken. Seven pygidia and one cranidium from
the limestone bed at 7.75 m leve! in the profile at
Furnes, and two pygidia and one cranidium from
3.7-5. 5 m in the profile at Helskjær.
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leve! of the posterior end of the last pleural rib.
At !east 8 rachial rings are present, and the
furrows between the rings become progressively
more wavy posteriorly.
Discussion. There are a few specimens labelled
N. frontalis in the collections of the Paleontolo
gisk Museum, Oslo, but these are probably from
the Asaphus Shale and Limestone, and in all
probability belong to N. emarginula (Angelin,
1851). Bohlin (1955) described material of N.
frontalis from Oland, and designated a lectotype.
He states (loe. cit.) that N. frontalis so far has
been found with certainty only in the Gigas
Limestone of Sweden. He therefore rejected
from the species the specimens described by
Schmidt (1989, 1901) from stratigraphically older
beds. The Norwegian material from Furnes and
Helskjær agrees well with the specimens de
scribed and figured by Bohlin. The specimens
are excellently preserved and show good details
of the cranidium, hypostome and pygidium, but
unfortunately there is so far no complete sped
men. The material from the Vikersundbakken
locality, however, is often compressed and dis
torted. Noteworthy is the distinct difference be
tween the convex, Jong and narrow cranidium
(Pl. 10: C) from Furnes, and the flat, short and
broad cranidium (Pl. 10: B) from near Viker
sundbakken. In the latter specimen the compac
tion has caused a deepening of the glabellar fur
rows; however, all the delicate features such as
the terrace lines have been effaced. In my view,
these specimens belong to the same species only
reflecting a different degree of compaction.
-

Description. - In the material from Furnes and

Helskjær the sides of the glabeila have a concave
appearance. The length including the occipital
ring is about twice the shortest width of the
glabella at the leve! of the glabellar tubercle, and
is about 1.5 times the width at the frontal lobe.
The occipital ring is of almost equal width (sag.)
and the occipital furrow is deep. Four pairs of
furrows are clearly visible laterally on the gla
beila. A very small glabellar tubercle is situated
on 2P just medially in front of the first visible
glabellar furrow. The second glabellar furrow is
situated opposite the palpebral lobes, widening
towards the middle and pointing in an anterola
teral direction. The third also widens towards the
middle of the glabella, but is directed posterola
terally. A very short fourth glabellar furrow is
situated anterolaterally in front of the third. A
large number of terrace lines is present on the
glabella pointing in an overall sagittal direction.
The preglabellar field is of equal width except
medially where there is a small anterior protru
sion, and laterally where it narrows and ends well
in front of the palpebral lobes. The palpebral
Jobe is small and situated close to the glabella at
the leve! of the second glabellar furrow. A rela
tively large ala is present reaching from the Jevels
of the glabellar tubercle to medially of the occipi
tal ring, and is well separated by dorsal furrows.
The fixed cheek has an almost quadrangular out
line only slightly wider transverse, and is some
what backwards tilted laterally, and since the
posterior border furrow is transversely directed,
this makes the posterior part of the fixed cheek
widen Jaterally.
The hypostome is large and completely cov
ered with terrace lines (Pl. 10: D). The anterior
wings are bent upwards, but do not protrude
from the rest of the hypostome as seen in a
ventral view. A pair of well rounded, broad pos
terior wings are situated posterolaterally.
The pygidium is about twice as broad as Jong,
and covered with terrace lines except for the
furrows. The pleural ribs, 6 in number, have a
rectangular outline anteriorly, while posteriorly
they become more and more dropshaped. The
rachis is wide anteriorly and narrows rapidly
backwards to about 1/4 of its original width at the
13

-

Geologisk Tidsskr.

4/83

Subfamily OGYGIOCARIDINAE Raymond, 1937

Genus

Ogygiocaris Angelin, 1854

Type species. - Trilobus dilatatus Briinnich, 1781.
Discussion. - No specimens of Ogygiocaris have
been found by me in the transition beds. Howev
er, Størmer (1953, p. 102) reported a fragment of
Ogygiocaris from the transition beds at Furnes,
and :lkjeseth (1963, p. 63) recorded O. cf. dila
tata from the Helskjær Shale and Limestone at
the same Jocality. Henningsmoen (1960) report
ed 3 species (6 subspecies) of Ogygiocaris from
the Ogygiocaris Series of Norway and Sweden.
Specimens of O. dilatata (Briinnich, 1781) as well
as O. sarsi Angelin, 1878, were reported to occur
with certainty throughout the Series, although
they, to my knowledge, have never been found
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together in the same bed. As a supplement to the
information given by Henningsmoen, the follow
ing may be added:
l. At Vikersund specimens of O. sarsi (Pl. 10:
M) were found in the Upper Didymograptus
shale 10-13 m above the Orthoceras Limestone
together with M. (M.) maximus n.sp. Pygidial
fragments of Ogygiocaris occured as far down as
at 8 m level.
2. At stratigraphically higher levels within the
Series in the Heggen area, O. striolata striolata
Henningsmoen, 1960 (Pl. 10: G, J), O. sarsi and
O. dilatata occur.
3. O. sarsi sarsi (Pl. 10: K, 0-Q) occurred in
limestone beds 7.8-13 m above the Orthoceras
Limestone at Helskjær, and in a limestone bed at
8.6 m level at Furnes. The species thus occurs in
the lowermost part of the Upper Didymograptus
Shale.
4. O. sarsi regina Henningsmoen, 1960 (Pl. 10:
J, N) was located in some nodular limestone beds
at 18.9-19.75 m levels in the profile at Helskjær.

Family NILEIDAE Angelin , 1854

Genus

Nileus Dalman, 1827

Type species. - Asaphus (Nileus) armadillo Dal

man, 1827.
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Discussion. - The Nileus species of the Oslo

Region are in much need of revision. In the
collections of the Paleontologisk Museum, Oslo,
are a large number of specimens labelled either
N. armadillo (Dalman, 1827) or N. depressus
Boeck, 1838 (N. a. var. depressa), found in beds
ranging from the Orthoceras Limestone to the
Ogygiocaris Shale, mostly near Oslo. Schrank
(1972) recognised only the latter with certainty
from the Asaphus Shale and Limestone of the
Oslo Region. N. depressus (Pl. 11: D) varies
distinctly from N. armadillo (Pl. 11: C) with its
vaulted free cheek. In the collections are several
specimens with a more pointed posterolateral
corner of the free cheek similar to that in some
specimens of N. armadillo and in N. platystig
matus Schrank 1972. In my view, the latter is
only a synonym of N. armadillo. The type speci
mens of N. armadillo were said to be missing
(Schrank 1972, p. 366), but in Reyment (1980,
figs. 3: a-d, e) a lectotype of N. armadillo is
figured. The specimen (Og. 109) was collected
and figured by Dalman (1827, pl. 4: 3b). The
Norwegian matrial of Nileus shows a high degree
of variability, some without doubt preserva
tional, but some probably original.
Family SCUTELLUIDAE Richter & Richter , 1955
Subfamily STYGININAE Vogdes, 1890

Genus
Nileus sp.

Pl. 11: A,B.
Material, locality and horizon. - A cephalon (Pl.

Turgicephalus Fortey, 1980

Type species.- Original designation; Turgicepha
lus falcatus Fortey 1980 from the lower part of

Profilbekken Member (V48), Valhallan, 7-23 m,
Spitsbergen.

11: A, B - internal mould) and two cranidia
(PM082989 - external mould, and PM082990 internal mould) from limestone beds at 7.75-8.1
m in the profile at Furnes.

(Whittington, 1965)

Description. - The sagittal length of the crani

Pl. 11: G- 1.

dium is approximately equal to half the maxi
mum transverse width excluding the «cipital
ring. The occipital ring, with a broadly triangulcu:
outline, is only slightly wider (tr.) than the anter
ior part of the glabella (glabellar tongue). Both
the internal and external surfaces appear to be
smooth, except for a weak median tubercle, and
a median ridge protruding forwards from the
tubercle, present at least on the internal moulds.
Eye surface is curved through 180°, and the free
cheek is a small triangular area with prolonga
tions around the eye socle, and absolutely with
out genal spines.

Turgicephalus cf. turgidus

Material, locality and horizon. - lnternal moulds
of two cranidia (PM083182 and PM083239)
from the limestone bed at 7.75 m level in the
profile at Furnes.
"-..._

Discussion. - Fortey (1980, pp. 51-52) erected
the genus Turgicephalus in which he included T.
turgidus (Whittington, 1965) from the middle Ta

ble Head Formation of Western Newfoundland.
Specimens of this genus were thus only known
from Spitsbergen and Newfoundland, but Fortey
(p. 52) stated that there are a number of Arenig
forms in Scandinavia assigned to Raymondaspis
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that might be congeneric with Turgicephalus, and
Bruton & Harper (1981, p. 170, pl. 5: 6, 7)
discussed an internat mould of a cranidium, also
assigned to T. cf. turgidus, from the Otta Con
glomerate in Norway. However, the Furnes ma
terial varies from this cranidium with its weaker
occipital furrow and the more parallel outline of
the dorsal furrows on front of the eyes. When
comparing my two cranidia with T. turgidus fig
ured by Whittington (1965) I find no significant
differences in the outline of the cranidium, the
deep anterior pits, the lack of a frontal area and
the strong convexity of the glabella both sagittal
ly and transversely. The two cranidia are internat
moulds which are smooth except for the eye
ridge, a very weak median ridge and dorsal fur
rows. The figured specimens of Whittington are
all external moulds with a pattern of radiating
ridges, but he states (Whittington 1965, p. 407)
that no pattern of radiating ridges has been ob
served on internat moulds. The occipital furrow
on the external mould is also deeper (Whitting
ton 1965, pl. 59: l, 6, 7) than on the internat
moulds. In view of this, the problems of external
and internat moulds, the few specimens at hand,
and no pygidial or thoracic parts, I cannot with
certainty include the two cranidia in T. turgidus.
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the profile at Furnes for this species, but accord
ing to the accompanying label of the holotype, it
could be from the transition beds.
Family ILLAENIDAE Hawle & Corda, 1847
Subfarnily ILLAENINAE Hawle & Corda, 1847

Genus

Illaenus Dalman, 1827

Type species. - Entomostracites crassicauda Wah

lenberg, 1821.

Illaenus aduncus Jaanusson, 1957
Pl. 11: M-Q.
O 1957 11/aenus aduncus Jaanusson, pp. 123-129,
pl. 5: 1-8, pl. 6: 6 (including synonymy list prior
to 1957).

Holotype. - An almost complete specimen
UM.Nr. Ar.4207, probably from the Raniceps
Limestone, Vastanå, Ostergotland in Sweden.
Material, loca/ity and horizon. - A cephalon (Pl.
11: 0-Q) and four pygidia (Pl. 11: M, N.
PM067599 and PM0106087) from limestone
beds 3.3-5.1 m levels in the profile at Helskjær.
Discussion. - The specimens from Helskjær

Genus Bronteopsis Nicholson &
Etheridge, 1879
Type species (by monotypy). Bronteopsis scotica
Nicholson & Etheridge, 1879, p. 167 (a subjec
tive synonym of Ogygia? concentrica Linnarsson,
1869 - see Skjeseth 1955: 15), from the Balclat
chie Mudstones (low Caradoc) of Girvan, Scot
land.

Bronteopsis holtedahli Skjeseth,

agree with the diagnosis and description given by
Jaanusson (1957) for l. aduncus. Especially the
sharp bend of the cephalon, the relatively low
profile of the pygidium, and above all, the typical
outline of the terrace lines on the outer surface of
the pygidium differentiate this species distinctly
from the closest related species /. sarsi Jaanusson,
1954 from the older Orthoceras Limestone. Pre
viously l. aduncus has only been recorded from
Swedish localities without the exact stratigraphi
cal position, but probably from the Raniceps
Limestone.'

1955

Family HARPIDIDAE Hawle & Corda, 1847

Pl. 11: E-F.

Genus

O 1919

Ogygiocaris concentrica Funquist, p. 23,
pl. 2: 10 O 1955 Bronteopsis holtedahli n.sp.
Skjeseth, pp. 17-18, pl. 5:4, 7. O 1963 Bronteop
sis holtedahli: Skjeseth, p. 63.

Type species. - Scotoharpes domina Lamont,
1948 from the Upper Llandovery of Scotland.

- A partly complete cranidium
(PM067011) from the lowermost part of the
Ogygiocaris Shale at Furnes Church.

Scotoharpes rotundus (Bohlin, 1955)

Holotype.

Discussion. - I have not been able to give any
new information regarding the exact position in

Scotoharpes Lamont, 1948

Pl. 11: J-L, Pl. 12: A-C.
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D 1955 ?Aristoharpes rotundus Bohlin, pp. 129131, pl. 3: 5-7.

Holotype. - A cephalon (UM.Nr.Ar.4225) from

the Upper Raniceps Limestone at Gunnarslund,
Persnlis on Oland in Sweden.
Material, localities and horizons. - Apart from
the holotype, Bohlin mentioned other specimens
from the type locality and from Backelund,
Hogby on Oland, in the Gigas Limestone. In
Norway the species has been found in the Asa
phus Shale and Limestone at Bjerkåsholmen, the
Orthoceras Limestone at Huk, and in the lime
stone bed at 7.75 m leve! in the profile at Furnes.
Description. - A Scotoharpes with a subcircular

outline of the cephalon, with short genal prolon
gations that are curved adaxially, and with a brim
that has the same width laterally as in front, but
rapidly narrowing posteriorly. The brim has a
characteristic fine dense pitting with coarser pits
in rows along the girder and the upper and lower
rim, and the girder reach lower internat rim well
in front of the tip of the prolongation. There are
some weak genal caeca on gena, but only a few
indistinct ridges cross the girder. The eye ridges
are distinct, the ala is present but weak and
relative!y small and flat, and the glabella is paral
lel-sided or slightly narrowing anteriorly.
Discussion. - The species was tentatively as
signed to Aristoharpes (Whittington, 1950) by

Bohlin (1955, p. 129), despite having a circular
outline which was in contradiction to one of the
features on which Whittington (1950a) differenti
ated the genus. Later Whittington (1963) sug
gested that Aristoharpes was merely a synonym
of Selenoharpes (Whittington, 1950), whilst Nor
ford (1973) discussed the genus Scotoharpes, a
name used by Lamont (1948) for a species from
Scotland, and determined that Scotoharpes has
priority over both Aristoharpes and Seleno
harpes.

The Norwegian specimens are hetter pre
served than the specimens Bohlin used in this
description, but they support and confirm the
outline of the features described by Bohlin.
The genus is known from the Lower Ordovi
cian to probably Middle Devonian. The oldest
known species of this genus is S. excavatus (Lin
narsson, 1875) from the zone of Megistaspis
(Varvaspis) planilimbata of Sweden. S. rotundus
differs from this species in having equal width of
the brim laterally as well as in front. Two other
species described by Schmidt (1894) as Harpes
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wegelini Angelin, 1854 and Harpes spasski Eich
wald, 1825 must be assigned to Scotoharpes (see
Fortey 1980). Both species are very similar to S.
rotundus in having a brim with dense pitting
without distinct ridges (genal caeca), but differs
in having a wider brim in front and a larger ala. It
is interesting to note that Schmidt (1894, pl. 5:
11, 14, 17) includes specimens of S. wegelini with
short genal prolongations giving a circular out
line of the cephalon, and specimens with short
and long prolongations and a more oval outline
(Schmidt 1894, pl. 5: 10, 13, 16, 18).
Family TRINUCLEIDAE Hawle & Corda, 1847
Subfamily TRINUCLEINAE Hawle & Corda, 1847

Genus

Botrioides Stetson, 1927

Type species. - Trinucleus coscinorinus Angelin,
1854 (? B . bronni Sars & Boeck in Boeck 1838).
=

Botrioides? bucculentus (Angelin,
1854)

Pl. 12: H-J, Pl. 13: F .
D 1854 Trinucleus bucculentus Angelin, p. 84, pl.
41: l. D 1930 Trinucleus bucculentus Størmer,
pp. 21-24, pl. 2: 8-15, D ? 1963 Trinucleus sp.
Skjeseth, p. 63. D 1982 Botrioides? b ucculentus:
Wandås, p. 138.
Material, localities and horizons. - Several partly

complete specimens, cephala and parts of ce
phala from 7.9-12.5 m in the profile near Viker
sundbakken, and two cephala from the limestone
bed at 7.75 m leve! in the profile at Furnes.
Previously found in the Ogygiocaris Shale near
Oslo.
Discussion. - These specimens belong to B. ?
bucculentus because of the very well developed

pseudofrontal lobe which is well separated from
the posterior part of the glabella, the outline of
the lateral glabellar furrows, the distinct median
eye tubercle and the lateral eye tubercle on each
cheek lobe (only visible on internal moulds), the
narrow fringe with radial sulci (E1 ?) which later
ally become peripheral, and the very short sec
ond are of peripheral sulci posterolaterally (� ?).
The species has long genal spines.
In Hughes, lngham & Addison (1975, pp. 562563, pl. 4: 48-51) a cephalon of Botrioides sp. ?
was mentioned as being very dose to the com-
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mon ancestor of 'Botrioides' and Tretaspis. The
specimen was collected by D. L. Bruton from 16
m leve! in the profile at Hovodden (Pl. 12: K
M). The specimen is distinctly different from B.?
bucculentus in having the pseudofrontal lobe not
so well separated from the posterior part of the
glabella, and the fringe is not as reduced. Pre
viously B.? bucculentus was recorded from the
Ogygiocaris Shale around Oslo without a more
precise stratigraphical leve!. The present materi
al shows that the species occurs in the uppermost
part of the transition beds and the lowermost
part of the Upper Didymograptus Shale.
Family RAPHIOPHORIDAE Angelin, 1854

Genus Ampyx Dalman, 1827
Type species. - By monotype; Ampyx nasutus

Dalman, 1827.

Ampyx nasutus Dalman, 1827
Pl. 12: D-F,

l.

O 1827 Asaphus (Ampyx) nasutus Dalman, pp.
253-254, 279, pl. 5: 3a-c. O 1854 (1878) Ampyx
nasutus; Angelin, p. 81, pl. 40: 4, 4a O 1882
Ampyx nasutus: Brøgger, p. 58, pl. 5: 15a-b. O
1894 Ampyx nasutus: Schmidt, pp. 77-f,O, pl. 6:
1-10. O 1950b Ampyx nasutus: Whittington, pp.
554-556, pl. 74: 3-9, text-figs. 6A-B. O 1953
Ampyx nasutus: Størmer, p. 102. O 1955 Ampyx
nasutus: Bohlin, pp. 123-124, 128. O 1955 Am
pyx nasutus: Whittard, p. 17. O 1959 Ampyx na
sutus: Whittington in Moore (ed.), fig. 327: 4a
b. D 1980 Ampyx nasutus Reyment, figs. l, a-c.
D 1982 Ampyx nasutus: Wandås, p. 183.

Lectotype (Reyment 1980, figs. l, a-c). A partly
complete specimen (Og. 110), found at Skarp
åsen, Ostergotland - from the Marklin collection
- figured by Dalman (1827, pl. 5: 3, a-c).
Material, localities and horizons. - In the Heggen
area this species occurs in the shaly layers 1. 15-11.85 m in the profile near Vikersundbakken. A

cranidium is known from the limestone bed at
7. 75 m leve! in the profile at Furnes, and another
from 4. 75 m leve! at Nes Church. Several pygidia
from limestone beds 5. 8-19.75 m in the profile at
Helskjær (Pl. 12: F), and one cephalon (Pl. 12:
D, E) from 6 m leve! in the profile at Hovodden.
Previously it has been reported in Norway to
occur in the transition beds at Furnes (Størmer
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1953) and by Brøgger (1882) to occur throughout
the Orthoceras Limestone. Schmidt (1894) re
ported the species from the Expansuskalk, Glau
conitkalk (B2) and Vaginatenkalk (B3) of the
Baltic Region, and 'im unteren Ortocerenkalk
Schwedens und Norwegens'.
Discussion. - The species was adequately rede
scribed by Whittington (1950), and a neotype
was selected. However, Reyment (1980) has
since found Dalman's original specimens from
which a lectotype has been chosen.
Most of the Norwegian material is not well
preserved but does show features typical for the
species including the overall shape, and especial
ly the muscle scars on the glabella and the pygi
dial rachis. On the dorsal surface of a cephalon
(Pl. 12: D) there is a pattern of small, short
transverse ridges.
A. nasutus differs from A. mammilatus Sars,
1835 in the length of the glabella and the frontal
spine, from A. costatus Boeck, 1838 in having
only muscle scars on the pygidial rachis, and
from A. volborthi Schmidt, 1894 in lacking pleu
ral ribs on the pygidium.
Family CHEIRURIDAE Salter, 1864
Subfarnily CYRTOMETOPINAE Opik, 1937

Genus Cyrtometopus Angelin, 1854
Type species. - Calymene clavifrons Dalman,
1827.

Cyrtometopus clavifrons (Dalman,
1827)
Pl. 13: G- 1.
1827 Calymene? clavifrons Dalman, p. 260.
1854 Cyrtometopus clavifrons: Angelin, p. 32,
pl. 21: 4, pl. 39: 9. O 1881 Cheirurus (Cyrtometo
pus) clavifrons: Schmidt, p. 153, pl. 8: 4-6, pl.
16 : 7-12. D 1882 Cheirurus clavifrons: Brøgger,
pp. 131-134, pl. 5: 1-9. O 1884 Cyrtometopus
clavifrons: Tomquist, pp. 16-17. O 1959 Cyrto
metopus clavifrons: Henningsmoen in Moore
(ed.), fig. 337: 5a-c. O 1971 Cyrtometopus clavi
frons: Neben & Krueger, pl. 10: 10-15. O 1982
Cyrtometopus clavifrons: Wandås, p. 138.
O

O

Material, localities and horizons. - Several more
or less distorted cephala from 0. 4-5.5 m in the

profile near Vikersundbakken. I have also found
cephala of this species at 4. 5 m leve! in the
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profile at Helskjær, 7.95 m leve! at Furnes and at
0.6-1.0 m in the profile at Stablum (Stavlum),
Kreling. Previously this species has been record
ed in the Glauconitkalk and Vaginatenkalk of
Ingermannland and Estonica, and in the Ortho
ceras Limestone of Sweden and Norway.
Discussion. - All my specimens are more or less
distorted and although they can be identified
they do not add anything to the description given
by Brøgger (1882).
Family PLJOMERIDAE Raymond, 1913

Genus Pliomera Angelin, 1854
Type species. - By subsequent designation,
Vogdes 1925, Asaphus f1Scheri Eichwald 1825.

Pliomera fischeri (Eichwald, 1825)
Pl. 13: G-L.
O 1825 Asaphus fischeri Eichwald, p. 52, pl. 3:
2a, b. O 1854 Pliomera fischeri: Angelin, p. 30,
pl. 20: 2a--c. O 1881 Amphion f1Scheri: Schmidt,
p. 191, pl. 13: 1-8b. O 1882 Amphion fischeri:
Schmidt, pp. 13-14. O 1930 Pliomera f1Scheri:
Hedstrom, p. 6, pl. 1: 3. O 1937 Pliomera {IS
cheri: Opik, p. 116, pl. 19: 4, pl. 25: 5, 32. O 1955
Pliomerafischeri: Bohlin, pp. 114-115, 123, 128.
O 1957 Pliomera fischeri: Harrington & Leanza,
p. 215. O 1959 Pliomera f1Scheri: Harrington in
Moore (ed.), fig. 344. O 1961 Pliomera fischeri:
Whittington, p. 917, text-fig. l. O 1971 Pliomera
fzscheri: Neben & Krueger, pl. 10: 18-21. O 1973
Pliomera f1Scheri asiatica: Chugaeva, p. 90, pl.
13: 1-3 O 1979 Pliomera fischeri: Neben &
Krueger, pl. 119: 1-5. O 1981 Pliomera f1Scheri:
Bruton & Harper, pp. 171-172, pl. 5: 8-13.
O 1982 Pliomera f1Scheri: Wandås, p. 138.
O 1982c Pliomera f1Scheri: Jaanusson, p. 167.

Material, localities and horizons. - New material

found in beds of shale and limestone 1.28-13.9 m
in the profile near Vikersundbakken, in the lime
stone bed at 7.75 m in the profile at Furnes, and
at 9.2 m leve! in the profile at Hovodden. Pre
viously the species has been reported to occur in
the Orthoceras Limestone and beds of approxi
mately the same age within the entire Baltic
basin (Schmidt 1907), and lately from the Otto
Serpentine Conglomerate by Bruton & Harper
(1981).
Discussion. - In the material from the locality

near Vikersundbakken are several specimens
which have been subject to both symmetrical and
assymetrical deformation with short and wide,
long and narrow, and intermediate sizes. Other
features that vary slightly are the convexity of the
glabella, the diverging of the dorsal furrows, and
the shape of the glabella. The glabella in most
specimens narrows backwards, but in some it is
approximately parallel. Regarding the width of
the pygidial rachis, it is very conspicuous that
pygidia which have maintained a high relief have
a narrower rachis than the specimens which have
been slightly more flattened. The present collec
tion is not sufficient to determine whether or not
all the specimens belong to P. fischeri, and thus I
cannot verify or reject the splitting of P. fischeri
into two different species as suggested in Bruton
& Harper (1981).
Family ENCRINURIDAE Angelin, 1854
Subfamily CYBELINAE Holliday, 1942

Genus Cybelurus Levitskiy, 1962
Type species. - Cybelurus planus Levitskiy, 1962.
Discussion. - The genus Miracybele Whittington,
1965 is, in accordance with Fortey (1980) and
others, regarded as a junior synonym of Cybe
lurus.

Cybelurus cf. mirus (Billings, 1865)
Pl. 13: K-L.
Plimerops sp. Nikolaisen, p. 295, pl. 2:
Miracybele sp. Whittington, p. 427.
O 1968 Miracybele sp. Nikolaisen, pp. 2-3.
O 1970 Miracybele sp. Ross & lngham, p. 401.
O 1981 Cybelurus sp. Bruton & Harper, p. 157.

O 1961a

4.

O 1965

Material, localities and horizons. - A cranidium

(PM082991) from the limestone bed at 7.75 m
leve! in the profile at Furnes, and a cranidium
(PM036600) that Nikolaisen (1961a) described
as Pliomerops sp. from the Ogygiocaris Shale
north of Redalen.
Discussion. - Whittington (1965) included the
specimen from Redalen in Miracybele. Nikolai
sen (1968) followed this and included also the
specimen from Furnes. According to recent prac
tice (see above) Cybelurus has priority over the
junior synonym Miracybele. When discussing the
genus, Fortey (1980, p. 94) stressed the presence
of a forwardly directed median preglabellar fur-
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row. In the specimen from Furnes this feature is
V-shaped in outline, and widens forwards. The
anterior part of the furrow is not present in the
specimen from Redalen, but otherwise the crani
dia appear to be identical. The V-shaped pregla
bellar furrow is a feature that is present also in
the closely related genus Lyrapyge (type species
L. ebriosus Fortey, 1980, pp. 99-102). However,
in Lyrapyge the anterior border is indistinctly
defined and incorporated in the glabella, while
Cybelurus has a distinct anterior border, a fea
ture also present on the specimen from Furnes.
The genus Cybelurus is widespread (Fortey 1980,
pp. 94-95), and among the previously described
species the present material resembles most
closely C. mirus (Billings, 1865) (=Miracybele
mira of Whittington, 1965). However, the speci
men from Furnes differs from C. mirus in having
the V-shaped outline of the glabellar furrow,
which, together with a narrow but distinct anter
ior border, makes it intermediate between Cybe
lurus and Lyrapyge. Fortey (1980, p. 99, pl. 23:
7-9) described a single cranidium as C. cf. mirus,
which is different from the Norwegian specimens
and specimens of C. mirus on account of the
more backwardly directed 3P glabellar furrow.
Cybelurus is also recorded from the Otta Serpen
tine Conglomerate (Bruton & Harper 1981, pp.
157, 172, pl. 5: 14), but this is based on a pygi
dium and thus, unfortunately, cannot be com
pared with the cranidia found in the Oslo Re
gion. The presence of Cybelurus in the Oslo
Region in beds of Llanvirn age, however,
strengthens the assumed stratigraphical position
of the Otta fauna. The statement (Bruton &
Harper 1981, p. 157) that the specimen found by
Nikolaisen is much later, is thus incorrect.
Farnily PTERYGOMETOPIDAE Reed, 1905
Subfarnily PTERYGOMETOPINAE Reed, 1905

Genus Pterygometopus Schmidt,
1881
Type species. - Calymene sclerops Dalman, 1827.

Pterygometopus sp.
Pl.13: M, N.
Material, locality and horizon. - A pygidium

(PM083016) from the limestone bed at 7.75 m
level in the profile at Furnes.
Discussion. - Pterygometopus sclerops (Dalman,
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1827) is known to occur in the Orthoceras Lime
stone and beds of the approximately same age
within the Baltic basin (Schmidt 1881 and
Brøgger 1882). The pygidium from Furnes has a
posterior truncation, a feature that apparently is
not present in P. sclerops. Pygidia with a posten
or truncation, however, is common within Ptery
gometopus (Struve 1959, in Moore p. 0490). Py
gidia of Pterygometopus and those of certain ca
lymenids appear to be very similar. The caly
menid trilobites of Norway have been treated by
Siveter (1976) and Bruton & Owen (1980). From
this, it is clear that differentiation of the family
into subfamilies, genera and species is based
mainly on the morphology of the cephalon. The
pygidium and other parts are often lacking, ill
preserved or showing few diagnostic features that
separate the different species. The species known
from the oldest strata in the Oslo Region is
Gravicalymene capitovata Siveter, 1976, found
with certainty in the Ogygiocaris Shale, but
which also probably occurs in the Upper Didy
mograptus Shale in the Eiker- Sandsvær District.
The pygidium from Furnes has the same affin
ities as pygidia of G. capitovata with six distinct
complete rachial ring furrows, five pleural ribs
with rib furrows that are hetter marked abaxial
ly, but the pleural ribs do not reach the outer
margin. The latter feature is known from P.
sclerops (Schmidt 1881, p. 80).
Family LICHIDAE Hawle & Corda, 1847
Subfamily LICHINAE Hawle & Corda, 1847

Genus Metopolichas Giirich, 1901
Type species. - Metopias hiibneri Eichwald 1842.

Metopolichas celorrhin? (Angelin,
1854)
Pl.13: 0-Q
D 1854 (1878) Lichas celorrhin Angelin, p. 69,
pl. 35: la-c. 1882 Lichas celorrhin: Brøgger, p.
128, pl. 5: 11-12. D 1885 Lichas celorrhin:
Schmidt, p. 56, pl. 1: 4--6. D 1885 Lichas pachyr
hina, Schmidt, pp. 59, 61, pl. 2: 11. D 1907 Li
chas celorhin (sic): Schmidt, pp. 29-32, text-fig.
4. D 1939 Lichas celorrhin: Warburg, pp. 24-34,
pl. 1: 1-5, pl. 2: 1-7. D 1955 Lichas celorrhin:
Bohlin, pp. 127-128. D 1971 Lichas celorhin
(sic): Neben & Krueger, pl. 9: 1-2. D 1982 Meto
polichas celorrhin?: Wandås, p. 138.
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Lectotype (Warburg 1939). A cranidium RM.

Ar.2237 from the Asaphus Limestone in Smål.
Humleniis, Sweden, original of Angelin (1854,
pl. 35: la, le).
Material, localities and horizons. - Several frag
ments of cranidia, a part of a pygidium, and a
hypostome from 0.2-3.5 m in the profile near
Vikersundbakken. The species has previously
been recorded from the upper part of the Expan
sus Shale and from the Endoceras Limestone in
the Oslo and Eiker area in Norway, the Asaphus
Limestone and Orthoceras Limestone (Gigas
Limestone?) at various localities in Sweden, in
beds of stage B3 (C1a?) in the East Baltic Area,
and in north German erratics.
Discussion. - The fragments are very com
pressed, making them difficult to identify. Nev
ertheless, all of the fragments have tubercles of
various size, and some show an outline of the
glabellar furrows which on the whole resembles
the figured specimens of M. celorrhin, and the
hypostome also agrees well with those figured by
Warburg (1939, pl. 2: 3, 6). Nothing new can be
added to Warburg's detailed description from
this material, but I have some doubts whether it
actually is the same species. The fragmentary
pygidium (Pl. 13: P) has two anterior rachial ring
furrows which seem to be curved backwards lat
erally. None of the other cephalic fragments
shows the strong convex glabella so typical of M.
celorrhin, but again, this could be a result of the
preservational state.
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Explanation of Plate l.
A-G,

Geragnostus hadros n.sp. A-C: Oblique right posterolateral, dorsal and right lateral views of pygidium, holotype

(PM0102606), Vikersundbakken (0.2 m leve!), coll.
(PM090496), Furnes (8.3 m leve!), coll.

G.

G.

Henningsmoen 1970, x10. D: dorsal view of cephalon, paratype

Henningsmoen 1961, x10. E: Dorsal view of pygidium (latex east), PM0106088,

Vikersundbakken (loose), coll. exc. 1974, X15. F-G: Oblique right anterolateral and dorsal views of cephalon, PM095313, Furnes
(7.75 m leve!), coll. exc. 1962, x10.

H, I. Asaphus (Asaphus) striatus Boeck, 1838. H: Oblique right posterolateral view of pygidium, holotype (PMOH2634), Eiker,
coll. Sars, X l. Original of Brøgger 1882, pl. 7: 4, 4a and Boeck 1838, p. 142.
J. Asaphus (Asaphus)

G.

cf.

1: Detail of doublure on

Fig. H, data as Fig. H, x4.

striatus. Oblique left posterolateral view of pygidial doublure, PM0106046, Helskjær (2.8

Henningsmoen 1961, x2. Showing densely spaced terrace lines against the outer margin.

m

leve!), coll.
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Explanation of Plate 2.
A-F, H, K-L. Asaphus (Asaphus) striatus Boeck, 1838. A: Right lateral view of a complete, enrolled specimen, PMOH1643,
Tøyen (Orthoceras Limestone), coll. Engebretsen, x2. B: Oblique left lateral view of detail on cephalon on Fig. A, showing pits
on the eye socle. Data as fig. A, X8. C: Oblique left anterolateral view of cephalon on Fig. A, data as Fig. A, xl.5. D: Dorsal
view of cephalon, paratype ( PMOH2618) , Kristiania (=Oslo) (Orthoceras Limestone), coll. Sars, x0.9. Original of Brøgger 1882,
pl. 7: l, la. E: Dorsal view of hypostome, PM0106551, Furnes (transition beds), coll. G. Henningsmoen 1961, x2. F: Dorsal view
of pygidium, PM0102650, Vikersundbakken ( 3.35 m level), coll. G. Henningsmoen 1970, xl. H: Dorsal view of pygidium,
paratype (PM056257) , Huk, Oslo, xl. Original of Størmer 1940, pl. 3: 12-15. K: Dorsal view of pygidium, paratype
(PMOH2616), coll. Sars, xl. Original of Brøgger 1882, pl. 7: 2. L: Lateral view of thoracic doublure, PM068413, Hovodden (6 m
level), coll. Størmer & Skjeseth 1951, X 2.5. G, J. M. Asaphus (Asaphus?) sp.
G. Dorsal view of pygidium on Fig. J, PM072127, Hovodden ( 10.6m level), coU. Størmer & Skjeseth 1951, x2.3. J: Dorsal view of
complete specimen, data as Fig. G, xl. M: Dorsal view of pygidium, PM090498, Furnes ( 8.3m level), coll. G. Henningsmoen 1961,
Xl. l. Carolinites sp. dorsal view of cranidium, PM036358, Helskjær (2m level), X 3.
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Explanation of Plate 3.
A. Asaphus (Neoasaphus) platyurus Angelin, 1854. Dorsal view of pygidium, PM082209, Furnes (8.6 m leve!), coll. G.
Henningsmoen 1961, X l.
B. Asaphus (Asaphus?) sp. Dorsal view of pygidium, PM0105650, Hovodden (.16 .1 m leve!), coll. D. L. Bruton, Wandås & D.
Harper 1980, x2.
G-L. Ogmasaphus tropidalox n.sp. C: Oblique, right anterolateral view of cephalon, paratype (PM083246 ), Furnes (transition
beds), coll. Håssler 1965, X l. D: Dorsal view of pygidium, PM0106019, Helskjær (5.1 m leve!), coll. Wandås 1980, x 2. E:
Oblique, right anterolateral view of cephalon on Fig. F, PM067596, Helskjær (transition beds), coll. Skjeseth 1951, x2. F: Dorsal
view of complete specimen, data as Fig. E, x l. G-H: Oblique, teft posterolateral and dorsal views of pygidium, paratype
(PM083092 ), Furnes (7.5 m leve!), coll. G. Henningsmoen & F. Nikolaisen 1961, X l. 1: Dorsal view of cephalothorax, holotype
(PM082056 ), Helskjær (4.7 m leve!), coll. G. Henningsmoen 1961, X l. J, K: Dorsal and oblique right posterolateral views of
pygidium, paratype (PM010610 ), Helskjær (5.5 m leve!), coll. Wandås 1980, x2 . L: Detail of Fig. I in oblique left lateral view,
showing inner margin of the thoracic doublure and the small isolated panderian openings, data as Fig. l, x2 .
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Explanation of Plate 4.
A-C. Ogmasaphus tropidalox n.sp. A: Dorsal
xl. B: Dorsal view of pygidium, PM083240,

Furnes

PM083258,

(7.75 m leve!),

co!!. G. Henningsmoen 1961,
1961, xl. C: Detail of left anterolateral
margin of Fig. B, showing damage caused during moulting? Data as Fig. B, x3. D-L. Pseudobasi/icus perstriatus (Bohlin, 1955) .
D: Oblique right posterolateral view of pygidium, PM067602, Helskjær (transition beds), coll. Skjeseth 1951, x2.5. Showing the
view of pygidium,

(7.75 m leve!),

Furnes

coll. F. Nikolaisen

densely spaced terrace lines.

E.

PM067600, Helskjær (transition beds), Skjeseth 1951, x2.
PM0106090, Hovodden (7.9 m leve!), coll. Ø. Lauritzen 1967, xl.
thoracic rachis, PM0106513, Gigas Limestone, Kinnekulle, Viistergotland,

Dorsal view of pygidium,

F. Dorsal view of cephalon,

G.

Dorsal view of the

coll. J. Johansson

1980, x3.

Showing places of attachment for the thoracic appendage muscles.
H, I. Dorsal and oblique right posterolateral views of ·pygidium,

PM068334, Hovodden (8.35 m leve!), coll. Størmer 1951, xl.
(7.95 m leve!), coll. D. L. Bruton, Wandås & D. Harper 1980,

J. Oblique right anterolateral view of cephalon, PM0105899, Hovodden

x1.75.

K. Dorsal view of partly complete specimen,

L.

Dorsal view of partly complete specimen,

PM0103666, Vikersundbakken (loose),
PM0103717, Vikersundbakken (loose)�

coll. Wandås

1979, x2.
& )Vandås 1979, x1.5.

coll. D. L. Bruton
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Explanation of Plate 5.
A-8. Pseudobosilicus perstriatus (8ohlin, 1955). A: Detail of cephalothorax, PM0104059, Vikersundbakken (3.8 m leve!), coll.
Wandås 1980, X2. Showing doublure with small isolated panderian openings. 8: Dorsal view of pygidium, PM0105902, Hovodden
(5.8 m leve!), coll. D. L. 8ruton & Wandås 1978, x2.
C, E, G. Megistospis (Herospis) heroica 8ohlin, 1960. C: Dorsal view of cranidium, PM033199, Grinaker at Gran (transition
beds?), coll. Mtinster 1893, xl. Original of 8ohlin 1960, pl. 7: 8. E: Dorsal view of cranidium, PM0104050, Helskjær (3.7 m
leve!), coll. G. Henningsmoen 1961, xl. G: Dorsal view of pygidium. PM0104048, Helskjær (3.7 m leve!), coll. G. Henningsmoen
1961, Xl.
D, H. Megistospis (Herospis) laticauda n.sp. D: Dorsal view of cranidium, holotype (PM0102563), Vikersundbakken (5.4 m
leve!), coll. Wandås 1978, xl. H: Dorsal view of pygidium, PM0102637, Vikersundbakken (5.15-5.2 m), coll. Wandås 1978,
X1.2.
F. Megistospis (Herospis) cf. heros (Dalman, 1828). Dorsal view of partly complete cephalon, PM060559, Hedenstad (Orthoceras
Limestone), coll. Størmer 1925-27, x0.6.
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Explanation of Plate 6.
A, C. Megistaspis (Heraspis) heroica Bohlin, 1960. A: Dorsal view of pygidium, UM.b1.342, Gigas Limestone, Vassby (Fora),
bland, coll.exc. 1944, X1.5. Original of Bohlin 1960, pl. 7: 4. C: Dorsal view of a left free cheek, UM.bl.385, Gigas Limestone,
Vassby, bland, coll. Bohlin 1949, xl. Original of Bohlin 1960, pl. 7: l.
B, E, G. Megistaspis (Heraspis) laticauda n.sp. B: Dorsal view of pygidium, paratype (PM0106049), Vikersundbakken (loose),
coll. exc. 1974, Xl. E: Dorsal view of left free cheek, PM0102639, Vikersundbakken (5.15-5.2 m), coll. Wandås 1978, Xl. G:
Dorsal view of right free cheek (latex east - counterpart to paratype (PM0102426), PM0102638, Vikersundbakken (5.15-5.2 m),
coll. Wandås 1978, xl.
D, F. Megistaspis (Megistaspidella) gigas Angelin, 1851. D: Dorsal view of pygidium, RM. Ar. 22036, NV udde of bland, coll.
J.G.A. 1893, xl. F: Dorsal view on detail of free cheek, UM.b1.516, Enerum (Bilda), bland, coll. Kling & Ekstrøm 1953, x3.2.
Original of Bohlin 1960, pl. 12: 4.
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Explanation of Plate 7.
A-F. Megistaspis (Megistaspidella) giganteus n.sp. A: Dorsal view of cephalon, holotype (PM090553), Furnes (7.75 m leve!), coll.
G. Henningsmoen 1961, X l. B: Dorsal view of cephalon, paratype (PM090493), Furnes (7.75 m leve!), coll. exc. 1962, X l. C:
Detail of free cheek of Fig. B, showing traces of weak elongate tubercles (ridges), data as Fig. B, x2. D: Dorsal view of cephalon,
PM0106094, Hovodden (8.35 m leve!), coll. Størmer 1951, x l. E: Oblique right anterolateral view of free cheek, PM090388,
Furnes (7.75 m leve!), coll. exc. 1962, x1.4. F: Oblique right posterolateral view of cranidium, PM0106151, Furnes (7.75 m leve!),
coll. Wandås 1979, x1.4.
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Explanation of Plate 8.
A-1. Megistaspis (Megistaspidella) giganteus n.sp. A: Dorsal view of cranidium, PM090509, Furnes (transition beds), coll. Hassler
B, C: Oblique left anterolateral and dorsal views of pygidium, paratype (PM090535), Furnes (7.75 m level), coll. G.

1964, xl.

Henningsmoen 1961, x1. D, E: Dorsal and oblique left posterolateral views of pygidium, paratype (PM090538), Furnes (7.75 m

level), coll. G. Henningsmoen 1961, xl. F: Dorsal view of cranidiurn, M090441, Furnes (transition beds), coll. Hassler 1965, x2.

G,

H: Oblique right posterolateral and dorsal views of pygidium, PM0106016, Helskjær (5.1 m Ievel), coll. Wandås 1980, x2.

Note rib furrows more distinct on internal mould part.

1:

J-L. Megistaspis (Megistaspidella) maximus

Dorsal view of a partly complete cephalon, holotype (PM0102561),

(9.15 m level), coll. F. Nikolaisen 1961, xl.

n.sp.

J:

Oblique right posterolateral view of cranidium, PM089790, Hovodden

Vikersundbakken (12-14 m), coll. G. Henningsmoen 1970, xl. K: Dorsal view of pygidium, paratype (PM0102816), Vikersund
bakken (10.8 m level), coll. Wandås 1979, xl. L: Dorsal view of cranidium, paratype (PM0102731), roadcut east of Heggen
Church (loose), coll. Wandås 1978,

X l.
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Explanation of Plate 9.
A-C, E, F. Megistaspis (Megistaspidel/a) maximus n.sp. A: Dorsal view of pygidium, PM0102402, Vikersundbakken (6.95 m
leve!), coll. Wandås 1979, x0.75. B, C: Dorsal and oblique left posterolateral views of cranidium, paratype (PM0102435),
Vikersundbakken (loose), coll. Wandås 1978, xl. E: Dorsal view of complete specimen, paratype (PM0104047), Øvre Øren farm
in tbe Heggen area (loose), coll, Greåker 1974-75, x0.5. F: Dorsal view of pygidium, PM0102403, Vikersundbakken (11.11 m
leve!), coll. Wandås 1978, x l.
D. Megistaspis (Megistaspide/la) sp.A. Oblique left posterolateral view of cranidium, PM0102642, Vikersundbakken (5.75 m
leve!), coll. G. Henningsmoen 1970, xl.3.
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Explanation of Plate 10.
A. Megistaspis (Megistaspidella) sp. B. Dorsal view of pygidium, PM0102442, Vikersundbakken (7.15 m leve!), coll. Wandås
1978, X1.3.
B-E, H, l. Niobe frontalis (Dalman, 1827). B: Dorsal view of cranidium, PM0103674, Vikersundbakken (5-6 m leve!), coll.
Wandås 1978, xt.3. C: Dorsal view of cranidium, PM067593, Furnes (7.75 m leve!), coll. Skjeseth 1950, xt. D: Dorsal view of
hypostome, PM083146, Furnes (7.75 m leve!), coll. G. Henningsmoen 1961, xl. E: Dorsal view of pygidium, PM090514, Furnes
(7.75 m leve!), coll. exc. 1962, xl. H: Dorsal view of pygidium, Helskjær (5.5 m leve!), coll. Wandås 1980, x3. I: Dorsal view of
pygidium, PM0102475, Vikersundbakken (4-5 m leve!), coll. Wandås 1978, xt.
F. Megistaspis (Megistaspidella) sp. Dorsal view of pygidium, PM0106527, Vikersundbakken (3.5 m leve!), coll. Wandås 1980, xl.
G, L. Ogygiocaris striolata striolata Henningsmoen, 1960. G: Dorsal view of detail on free cheek, showing an extensive number of
terrace lines, PM0102747, Heggen area (loose), coll. Wandås 1978, x4. L: Dorsal view of detail on pygidium, showing terrace
lines with good spacing on doublure and tightly spaced on dorsal surface, PM0102747, data as fig. G, x4.
J, N. Ogygiocaris sarsi regina Henningsmoen, 1960. J: Dorsal view of two cranidia (latex east), PM0105963, Helskjær (18.9 m
leve!), coll. Wandås 1980, Xl.3. N: Dorsal view of pygidium, PM0105969, data as Fig. J, x2.
K, o-Q. Ogygiocaris sarsi sarsi Angelin, 1878. K: Dorsal view of cranidium. PM090487, Furnes (8.6 m leve!) coli. Henningsmoen
1961, x1.2. 0: Dorsal view of left free cheek, PM082202, Helskjær (13 m leve!), coll. G. Henningsmoen 1960, x0.9. P: Dorsal
view of cranidium, PM082201, data as fig. O, xl. Q: Dorsal view of pygidium, PM090488, data as Fig. K, xl.
M. Ogygiocaris sarsi Angelin, 1878. Dorsal view of pygidium, PM0102448, Vikersundbakken (11.9 m leve!), coll. Wandås 1978,
X2.3.
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Explanation of Plate 11
A-B. Nileus sp. A: Left anterolateral view of cephalon, PM089795, Furnes (7.95 m leve!), coll. G. Henningsmoen 1961, x6. B:
Dorsal view of Fig. A, x4.
C. Nileus armadillo? (Dalrnan, 1827): Dorsal view of cephalon. PM072733, Helskjær (Ogygiocaris Shale), coll. Skjeseth 1951, x2.
D. Ni/eus depressus (Boeck, 1838). Left lateral view of complete specimen, PM020220, Porsgrunn (Endoceras Limestone), coll.
Esmark 1892, x2.3.
E-F. Bronteopsis holtedahli Skjeseth, 1955. E: Dorsal view of cranidium, PM067011c, Furnes (transition beds?), coll. Skjeseth
1953, x2. F: Dorsal view of pygidium, PM067011a, data as fig. E, x2.
G-1. Turgicephalus cf. turgidus (Whittington, 1965). Dorsal, anterior and oblique left anterolateral views of cranidium,
PM083239, Furnes (7.75 m leve!), coll. F. Nikolaisen 1961, x5.
J-L. Scotoharpes rotundus (Bohlin, 1955). J: Dorsal view of cephalon, PM01683, Hukodden (Endoceras Limestone), coll.
Størmer 1937, x2.5. K: Detail of Fig. J, x6. L: Dorsal view of cephalon (latex east), PM083218, Furnes (7.75 m leve!), coll. G.
Henningsmoen 1962, x3.
M-Q. lllaenus aduncus Jaanusson, 1957. M: Oblique right posterolateral view of pygidium, PM067597, Helskjær (transition
beds), coll. Skjeseth 1961, X2. N: Oblique posterior view of pygidium, PM083107, Helskjær (5.1 m leve!), coll. F. Nikolaisen
1961, X1.5. 0-Q: Oblique anterior, lateral and dorsal views of cephalon, PM0106015, Helskjær (5.1 m leve!) coll. Wandås 1980,
x2 (Fig. P, x3).
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Explanation of Plate 12.
A-C. Scotoharpes rotundus (Bohlin, 1955). A: Dorsal view of cephalon, PM0106152, Furnes (7.75 m leve!), coll. Wandås 1979,
x2.3. 8: Oblique left anterolateral view of cephalon, PM083216, Furnes (7.75 m leve!), coll. G. Henningsmoen 1962, x4.2 C:
Dorsal view of cephalothorax (latex east), PMOS1682, Hukodden (Endoceras Limestone), coll. Størmer 1937, x1.2.
D-F, l. Ampyx nasutus Dalman, 1827. D: Oblique right anterolateral view of Fig. E, showing small elongate tubercles on dorsal
surface, PM068414, Hovodden (6 m leve!), coll. Størmer & Skjeseth 1951, x5. E: Dorsal view of cephalon, data as Fig. D, X2. F:
Dorsal view of pygidium, PM0106002, Helskjær (5.8 m leve!), coll. Wandås 1980, x3.2. 1: Dorsal view of detail of pygidium on a
complete, enroled specimen, PM073254, Orthoceras Limestone, loe. and coll. unknown, x3. Original of Brøgger 1882, pl. 5: 15,
15a--b.
G, J. Botrioides? bucculentus (Angelin, 1854). G: Dorsal view of two partly complete specimens, PM0104055, Vikersundbakken
(7.9 m leve!), coll. Wandås 1979, x2. J: Oblique right posterolateral view of cephalon, PM083021, Furnes (7.75 m leve!), coll. G.
Henningsmoen 1961, X8.
H, K-L.. Botrioides? sp. Dorsal, left lateral and anterior views of cephalon, PM087252, Hovodden (16 m leve!), coll. D. L.
Bruton 1970, x4. Original of Hughes, Ingham & Addison 1975, pl. 4: 4s-51.
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Explanation of Plate 13.
A, D. Cybelurus cf. mirus (Billings, 1865). A: Oblique anterior view of Fig. D, PM082991, Furnes (7.75 m level), coll. Borgen
1965, x4. D: Dorsal view of cranidium, data as Fig. A, x2.
B-C, E. Cyrtometopus clavifrons (Dalman, 1827). B: Dorsal view of cranidium, PM0106065, Vikersundbakken (loose), coll. exc.
1974, x1.8. C: Dorsal view of cranidium, PM0106073, Vikersundbakken (loose), coll. exc. 1974, x3. E: Dorsal view of
cranidium, PM01994, Huk, Oslo, (Asaphus Shale and Limestone), coll. exc. 1891, x2. F. Botrioides? bucculentus (Angelin,
1854). Dorsal view of two partly complete specimens, PM0104064, Vikersundbakken (8 m level), coll. Wandås 1979, x2.
G-L. Pliomera fischeri (Eichwald, 1825). G: Oblique left posterolateral view of complete specimen, PM0102416, Vikersundbak
ken (12.1 m level), coll. Wandås 1978, x1.9. H: Dorsal view of cranidium, PM0102795, Vikersundbakken (5.4 m level), coll.
Wandås 1978, x4. J: Right lateral view of cephalothorax, PM0106428, Vikersundbakken (2.1 m level), coll. Wandås 1980, x1.6.
K: Dorsal view of pygidium, PM0106073, data as Fig. C, x6. L: Anterior view of complete enroled specimen, PMOH2627,
Tøyen, Oslo, (Asaphus Shale and Limestone), coll. Miinster, x2. Original of Brøgger 1882, pl. 6: 3, 3a.
M-N. Pterygometopus sp. Oblique posterior and dorsal view of pygidium, PM083016, Furnes (7.75 m level), coll. G. Hennings
moen 1961, x5.
�- Metopolichas celo"hin? (Angelin, 1854). 0: Dorsal view of partly complete pygidium, PM0106052, Vikersundbakken
(loose), coll. exc. 1974, x2. P: Oblique left lateral view of cranidium, PM0106051, Vikersundbakken (Joose), coll. exc. 1974, xl.
Q: Dorsal view of hypostome, PM0106421, Vikersundbakken (1. 75 m level), coll. Wandås 1980, x2.
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